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ABSTRACT
Dietitians frequently have to ask clients about their food frequencies and portions in order to accurately record their food intake, which can be burdening because they must rely on the client's recollection. Although taking food images in addition to food records can ease user stress and lower self-reporting inaccuracies, this approach still necessitates the conversion of food photos into dietary intake data by trained staff. An inventive method called image-assisted dietary assessment (IADA) mimics human performance in predicting nutritional information from food photographs using computer algorithms. 
Artificial intelligence (AI) has been transforming the way medical professionals treat patients. This paper will discuss how AI is significantly altering the health care system, particularly in terms of diet. In order to help physicians, dietitians, and other health professionals make better decisions and lead healthier lives, a variety of machine learning and deep learning algorithms have been created to extract useful information from healthcare data. An overview of the state of AI applications in healthcare is given in this study, with an emphasis on the use of AI-driven systems in nutrition. The benefits and difficulties of using AI in this industry will be covered. The difficulties in creating AI recommender systems for the healthcare industry are discussed in this study, which offers a comprehensive analysis of the intricacies. The concrete and substantial influence that AI systems have in the field of healthcare, notably in nutrition, is highlighted through study findings and real-world instances. The current initiatives to use AI in nutrition set the stage for a time when tailored advice will be essential in helping people lead healthier lives.
EXECUTIVE SUMMARY
Hospital dietary services are essential components of patient care, focusing on providing nutritious meals tailored to medical needs, recovery goals and specific conditions. These services cater beyond basic needs of simple fooding, they involve coordinated efforts by dietitian’s, nurses, kitchen staff to ensure patients receive balanced nutrition that supports healing, prevents complications like malnutrition, and aligns with treatments such as surgeries or chronic disease management. In India, where hospitals provide services to diverse populations, these diets incorporate cultural preferences, religious consideration and regional cuisines to promote adherence and satisfaction. Hospital diets are customized using patient prescriptions from physicians and reviewed by registered dietitians. Balanced meal planning for stable patients, employees, staffs selecting variants from food groups like energy boosters, proteins, carbohydrates, vitamins, minerals and hydration. Therapeutic diet restricts to specific conditions such as low sodium for hypertension, diabetic friendly for blood sugar control, renal for kidney issues, soft luke warm easy digestible post-surgery. Supplements and extras like high calories drinks, protein bars, or fortified foods for undernourished patients, often monitored via tools like electronic ordering systems to track intake accurately.
Accurate assessment of nutritional status is critical-methods including body mass index checks, biochemical tests, and intake logs-to identify risks early and adjust plans. Proactive monitoring vital for outcomes like reduced infection rates, malnutrition and shorter discharge wait times for hospitalized patients.
AI in hospital dietary services optimizes patient care through personalized nutrition planning, automated malnutrition risk screening, and real-time intake monitoring. AI analyses medical data and food images (IADA) to create tailored, high-precision dietary plans, reducing hospital malnutrition and supporting specialized diets for oncology, diabetes, and ICU patients. 
Key Applications of AI in Dietary Departments:
· Malnutrition Detection & Monitoring: AI algorithms and wearable devices provide accurate, real-time assessment of patient malnutrition risk by tracking metabolic changes and food intake.
· Image-Assisted Dietary Assessment (IADA): AI uses computer vision to analyse food photos, estimating nutrient consumption and reducing labour while increasing accuracy.
· Personalized Nutrition Plans: AI analyses medical history, electronic health records (EHRs), and lab results to create tailored nutrition plans, especially for complex cases like renal disease or cancer.
· Operational Efficiency: AI automates dietary scheduling and menu creation, reducing human error and freeing up dietitians to focus on patient counselling.
· Remote Nutritional Support: AI-driven tools aid in monitoring patient nutritional status in home-care settings after discharge.
BRIEF OVERVIEW OF THE ORGANIZATION
At VLCC all over India, more than 18000 clients visit for weight management every month. While going through the profiles of the clients, I was amazed to see more than 500 adolescents a part of it. A book keeping daily records was prepared about dietary habits, lifestyle diseases etc. to help them. Thus, a research paper was initiated and the findings of the project helped in generating meaningful insights through this diet journalling. VLCC is a pioneer in skincare, beauty, and wellness services. With 310 locations across 11 countries, it's a trusted brand for holistic beauty solutions delivered by science.
At an urban hospital setting, the dietary prescription is prepared by the junior dietitian and feeded in HMIS for further review by counsellor and senior dietitian.
A total of 100 diet books were initially identified. On the basis of a rigorous selection process, 84 (16.1%) articles were ultimately included in this review. The selected articles reveal that early systems, developed before 2015, relied on handcrafted machine learning algorithms to manage traditional sequential processes, such as segmentation, food identification, portion estimation, and nutrient calculations. Since 2015, these handcrafted algorithms have been largely replaced by deep learning algorithms for handling the same tasks. More recently, the traditional sequential process has been superseded by advanced algorithms, including multitask convolutional neural networks and generative adversarial networks. Most of the systems were validated for macronutrient and energy estimation, while only a few were capable of estimating micronutrients, such as sodium. Notably, significant advancements have been made in the field of IADA, with efforts focused on replicating humanlike performance.
RESEARCH OBJECTIVES
Malnutrition is frequently difficult to detect using conventional screening techniques. Artificial intelligence (AI) has the ability to optimize hospital resource usage, improve patient outcomes, and increase early detection. The purpose of this systematic review is to assess how well AI-based treatments work for the early detection and treatment of hospital malnutrition. 
We are suggesting a suggestion system for their daily lives in order to do this with the present technologies. This research paper's objectives are to examine AI applications in nutrition and discuss the difficulties in providing dietary advice to the general public.
Food recommendations, prices, and availability can all be impacted by seasonal changes and can be replaced by substitutes. 
Improving health status with dietary guidelines by meal planner guide.
BMI standard computations (BMI > 30 indicates a weight issue), simply fill in the required details in AI e-diet plan app.
METHODOLOGY
We developed a nutritional AI application that helps our daily day-to-day lifestyle. It is like a personal assistant that helps you achieve your health goals by suggesting nutritional meal plans, exercises, and supplements. The main goal is to create a smart nutrition application that uses AI to provide personalized recommendations. To achieve the goal, we use a structured approach of data collection, model development, and validation. The workflow of the system can be framed as AI nutrition application The system starts with collecting the user information like their height, weight, and health history. A trained model will then use the information to recommend healthy meals, exercise, and nutritional supplements. The following subsections will deep-dive into the specific features of this nutritional application that could benefit the users.
 A. Nutritional Diet Chatbot The methodological approach of integrating an NLP driven model into a nutritional chatbot focuses on user (Source: https://arxiv.org/pdf/2312.11569) interactions, intent extraction, and dynamic data retrieval for personalized dietary recommendations. The main features of the nutrition chatbot application Nutritional Diet Chatbot be:
With a single click, our nutrition AI and meal plan creator will create a tailored food plan for you. In order to help you meet the daily macronutrient targets it sets for you, the nutrition AI also lets you keep a meal journal. The AI is adaptable enough to suit your tastes and way of life while yet being intelligent enough to keep your diet optimal and on track. 
Just complete your profile and click "Generate" to start creating your plan. After that, the meal plan generator AI will automatically create a diet plan for you based on your tastes and nutrition objectives. Once you have your plan, you can further customize it by switching and randomizing meals, all the while the AI makes sure, you're still eating just what you need to achieve your health, nutrition, and fitness objectives.
Strongr Fastr's Nutrition AI can help you lose weight, gain muscle, enhance your overall health, and feel and look better. Simply modify your profile to reflect your unique objectives and interests, then select "Generate Plan" (or "Regenerate"). 

RESEARCH DESIGN AND APPROACH
Check out Strongr Fastr's meal planning software for fitness professionals if you want to utilize this product with your customers. (Source: https://www.strongrfastr.com/1000-calorie-macro-meal-planTop) of Form
Bottom of Form
1) User Engagement and Intent Determination Through natural language interaction, the user shares details about their food choices, constraints, and health objectives. The data is gathered in order to offer tailored suggestions. The nutritional model receives these inputs and dietary requirements. Then, using the facts at hand, the user's goal is deduced. 
2) Dynamic retrieval of data the model dynamically obtains pertinent data from the model following the intent extraction. The accessible data services are cross-referenced with the purposes. Nutritional data, recipe databases, and user-specific profile information are among the several datasets that make up the data services. Additionally, it will guarantee that the pertinent information is retrieved for the recommendation. 
3) Dietary recommendation response Based on the user's input and dietary type, the program generates customized dietary recommendations. By providing a variety of meal options that adhere to the user's set diet, these suggestions are meant to be in line with their tastes. The model is improved by processing the user input.
Exercise Advisor The exercise recommender system is a hybrid system that suggests workout programs using either a collaborative approach or a content-based approach. Their fitness objectives and user profile are taken into consideration while creating the exercise regimens. dietary choices, medical issues, and previous contacts with nutritionists. Next, the model recommends dietitians whose specialties closely match the demands of the consumer. 
4) Customized Nutritionist Suggestions: Based on the user profile, the recommender recommends a list of nutritionists. These experts are selected based on their proficiency in treating particular health issues, dietary preferences, and favourable reviews from other users with comparable wellness objectives. 
5) Finding the Best-Rated Nutritionists in Your Area: The algorithm finds local dietitians with the highest ratings to guarantee quality and convenience. The Recommender refers people to the dietitians based on user feedback and ratings. 
Model Training Based on user input and dietary choices, the nutrition model provides customized suggestions. This approach guarantees that the software takes into account user requirements, offers precise nutritional recommendations, and promotes a better way of living. Numerous user-inputted data, such as food preferences, health objectives, limitations, clinical data history, family history, etc. 
Machine Learning and Hybrid Intelligence: The AI system analyses user inputs and datasets, integrates personal preferences and exercise records, and adjusts to changing fitness goals. The training regimen is then suggested to the individual. 
Progress Tracking: The goal of this module is to showcase the user's accomplishments. It ensures that every workout is demanding for its capabilities by continually evaluating performance to improve routines. Additionally, it offers activities that may be completed in a full gym session or as a short at-home workout. 
Supplemental Nutrition In order to ensure that technology and wellbeing are integrated, the nutritional supplement recommender seeks to direct people toward the appropriate nutritional supplements that are offered in local businesses. Vitamin, mineral, or dietary supplement recommendations are carefully tailored to each user's unique health goals.
1) User input: Users share information about their dietary preferences, health goals, and any specific requirements gathered from their profile, which will be used to suggest the supplements. 
2) Machine Learning Recommendation Model: The machine learning model processes enormous amounts of data to learn patterns, the Nutritionist Recommender machine learning model follows the content-based recommendation. This model analyses user profiles, considering factors
3) Locating Nearby Stores: To improve the user experience, the system shows nearby stores that carry the recommended supplements. This ensures accessibility and ease of purchase. D. Nutritionist Recommender the Nutritionist Recommender takes a personalized turn by integrating content-based recommendations through a machine-learning model. This system aims to guide individuals to nearby nutritionists with top ratings, ensuring expert guidance aligned with the personal health of the users.
A. Decision Tree Model for Nutritional Plans The model suggests a dietary plan to the users based on the data they have entered. 
Features: This model suggests the dietary strategy using the decision tree technique. The user's information is used to determine the BMI and BMR. Patients are followed up with to see if their lifestyle has improved as a result of the advice. 
• Decision Tree Modelling: The scikit-learn program is used by the decision tree model to assess the tree's correctness. The project collects user data and saves it in a database. The users' BMR, BMI, and macronutrient levels are computed. 

B. Nutrition Deficiency Using Random Forest Model Features: The model predicts the preferred meal and subsets the disease categorization using the forest tree. The random forest, decision tree mind map tool is used to train the model to make a decision of choice.
DATA COLLECTION 
We invited a group of people and sent them questionnaires in order to conduct semi-structured in-depth interviews. A common method in qualitative research is observational analysis, which involves methodically documenting people's actions, interactions, or events. to collect the necessary data and respond to the study inquiries. descriptive or non-numerical information, such as stories, pictures, or writings. Focused group conversations help everyone in the group tell their tale from their own point of view and with a variety of narratives that are all intended to explore a certain topic or concerns.
In a hospital context, sampling design is choosing a representative subset of the population, such as patients, medical data, or staff, in order to impact the total population through a predetermined sample. Valid, generalizable, and economical outcomes are guaranteed by effective designs, which usually use probability-based techniques to reduce bias. 
Identifying the target population, such as by specifically naming the group 
Choose a sampling frame: the source that the sample is taken from. 
Select the approach: Depending on the goals of the study, choose the best method (probability vs. non-probability). 
Sample size: determine how many participants are needed for the study and remember to obtain their agreement.
Select the sample: Execute the plan (sample design and sampling units)
Thus, the goal of sampling is to ensure that the sample group is a time representative of the population without errors.
Method of sampling: In the field work of research, selecting subset of individuals from a target population to collect data analysis, evaluation or system improvisation. Sampling is basically used for conducting surveys, testing system performance, evaluating patient flow, research studies or quality improvement. The method chosen has to give every individual an equal chance of being selected. Used method can be simple sampling whatever might be the feasibility of choice made.
Health and habit analysis
1. I am overweight since…
2. I am overweight because of…
3. I want to lose weight in proportions… Y/N
4. I find it difficult to lose flab from my…. Part of body
5. I am a veg/non-veg
6. My heartiest meal is breakfast/mid-morning/lunch/evening/tea-dinner
7. I skip my meals… Y/N
8. I dine out … weekly/monthly/3-4 times a week/twice a week/once a week/ occasionally
9. I am fond of … ingredients in meal
10. Strongly dislike…
11. Strong urges for any food…
12. I am allergic to….
13. My lifestyle is sedentary/moderate/active
14. I like/dislike doing workouts
15. Any history of…
16. Family history of…
17. LMP date… Reg/Irreg
18. Water intake…/day
19. Vitals measure…
20. Recent investigations
21. Medication (if any)
22. Analytical remarks
Check out for:
A Nutritive value of commonly cooked preparations, calories intake/day
B Energy expenditure for half an hour activity
C Health and habit analysis
D Usual dietary pattern
E 24-hour recall
F Daily activity schedule
G Dieticians’ recommendations
H Sample menu
I Dietary recall
J Allergic food choices
Mood board design (every 15 days)
Sleep tracker
Workout regime (/day for 6months)
Productivity tracker
DATA ANALYSIS AND RESULTS
Dietary checklist, deliver short cycle evidence-based counselling on keto/detox diet meal plans
Dietary project can adopt health content and food court studio, incubation and food labs hub, fintech and health insurance covers, digital health and telemedicine centres, food a tap away or klick-care-cure therapeutic hubs.
Hub spoke meals on wheels model screening and snapshot of programs
Documentation reporting 24h 90%
Patient reported confidence score 8/10
Patient adherence 80% at 3 months, client retention, potential clients to premium clients
Improved soulful diet regime, self-care motivation and self esteem
Holistic care and balanced work-life, strong knowledge of slimming, dietetics and wellness therapies. Analysing body mass index, fat percentage, idealistic report of clients (personalized nutrition)
From tasting flavours to understanding science behind nutrition, functional food charting and wellness in modern nutrition. Parenteral and enteral nutrition system a supporting tool for hospital’s most fragile patients. Tracking behavioural addiction and trends/patterns of clinical nutrition. 
CONCLUSION:
Incorporating automation into personalized diet plans and wellness strategies, such as tailored blend of urban fusion and cultural richness offers transformative potential for health optimization. AI driven tools leverage machine learning algorithms to analyse individual factors like genetics, activity levels, dietary preferences and even environmental influences (organic hubs, seasonal food availability, hybrid agriculture). This enables hyper-personalized levels of nutrition, generic advice, promoting sustainable weight management, improved energy levels and reduced risk of chronic conditions. Apps integrating AI can track meals via smartphone cameras, adjust calorie intake dynamically and suggest aligned options or choices while monitoring progress through wearable devices synced to architectural food platforms.
Ultimately AI positions keto wellness ecosystem at the forefront of global innovation, blending cutting-edge tech with holistic approaches like mindfulness meditation or food regime adapted by virtual AI assistant. Looking ahead, advancements in generative AI enables fully adaptive meal prep suggestions for holistic care 360o.
FUTURE DIRECTIONS OF RESEARCH
24/7 digital dietitians
Personalized clinical nutrition
Customized diet kits with biomarkers
Smart kitchens in automations food ecosystem
Integration with genomics and microbiome diet pills
Immunity booster forest essentials model
