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Abstract: Smart health and nutrition management are crucial because of the rapid increase in lifestyle-related diseases
like obesity, diabetes, and hypertension. This paper introduces Smart Health Diet Planner, an intelligent Al-driven system
that creates personalized diet plans by analyzing health data and using nutrition-based machine learning. By using
predictive algorithms and customizable food databases, the system offers accurate calorie estimates, balances
macronutrients and micronutrients, and provides diet recommendations tailored to specific conditions. The planner
combines user health profiles, activity levels, and dietary preferences to create optimized daily meal plans. Results show
that the system greatly enhances adherence to healthy eating habits and leads to better health outcomes. The proposed
diet planner emphasizes the significant role of artificial intelligence in personalized nutrition and preventive healthcare.
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I. INTRODUCTION

An Al-powered tool called Smart Health Diet Planner was created to make nutrition planning easier and more customized
for people who want to get healthier. Based on variables like age, weight, height, health issues, allergies, and lifestyle, it
makes meal recommendations using data-driven methods. The need for automated tools that help users make healthier
dietary choices is highlighted by the rising incidence of diet-related illnesses worldwide. A significant portion of health
issues in many nations are caused by lifestyle diseases, which are frequently brought on by unhealthy eating patterns and
ignorance. Conventional diet planning necessitates expert consultation, which can be costly and unavailable. By
providing an inexpensive, automated, and intelligent nutrition assistant that dynamically adjusts to user needs, the Smart
Health Diet Planner tackles these issues.

II. METHODOLOGY

The Smart Health Diet Planner takes a pretty hands-on approach, starting with gathering all the health info it needs,

figuring out what your body actually requires, building smart recommendation models, and finally, giving you a user-

friendly way to interact with everything.

1. Data Collection
The system grabs details like your age, gender, height, weight, BMI, and even more specific stuff—think body
composition, any medical conditions like diabetes or hypertension, allergies or intolerances, your favorite cuisines,
whether you’re vegan or keto, and how active you are every day. It also pulls in a big, standardized food database
packed with nutrition facts—calories, macros, vitamins, the works. Before doing anything with this data, the system
cleans it up: it makes sure all the units match, fills in missing info, and normalizes everything so the models don’t
get tripped up.

2. Feature Engineering
Here, the system tries to spot patterns that really matter for diet planning—Ilike your daily energy needs (BMR,
TDEE), the right mix of macros for your goals (losing weight, gaining muscle, maintaining), and any diet restrictions
tied to your health, such as keeping sodium low if you have hypertension or focusing on low-GI foods for diabetes.
It even looks at when you eat during the day. Algorithms dig out the most important nutritional details from foods,
cutting out the noise and boosting the model’s accuracy. Some advanced embedding techniques help the system pair
you up with meals that match your needs and tastes.

3. Model Training
Machine learning models get to work predicting the best meals and portion sizes for you. To make the models
smarter, the system augments the data with different portion sizes and calorie ranges, tweaks the settings for better
accuracy, and checks its work using metrics like precision, recall, RMSE for calories, and how well it nails
recommendations. Techniques like decision trees, random forests, neural networks, and other recommendation
systems all get a shot.
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4. Model Development
The data gets split—usually 70% for training, 30% for testing. A few types of recommendation system architectures
are tested out: content-based filtering that looks at nutritional similarities, collaborative filtering based on user
preferences, hybrids, and neural networks for nutrition predictions. The system picks the final model based on how
well it works, adapts, and performs for all kinds of users.

5. Deployment of Website using Streamlit
It gets deployed on a website using Streamlit. This gives users an interactive space to enter their health info and get
meal plans instantly. You get real-time suggestions, live calorie and macro counts, and dashboards to visualize things
like BMI, calories, and water intake. The setup is built to handle lots of users, can be upgraded down the line, and
even connects with wearables or health apps.

6. Testing and Validation
There’s a full round of testing and validation. The system checks that meal plans generate correctly, nutritionists
review for accuracy, stress tests run with lots of users at once, and usability testing makes sure the interface is easy
for everyone. Plus, it catches and handles any errors from missing or weird inputs. All this testing means the planner
delivers safe, reliable nutrition advice you can trust.

I11. MODELING AND ANALYSIS

The Smart Health Diet Planner uses computational models to track your health data and figure out which diets actually
fit you. It’s not just numbers on a page, either—you get graphs and charts that show your BMI trends, how many calories
you need each day, where your macros are coming from, and even how your weekly meal plan breaks down. Predictive
modeling digs into your habits and lifestyle, adjusting suggestions so they actually match your needs. All of this makes
the advice a lot more personal—and way more useful.

Iv. RESULTS AND DISCUSSION

The Smart Health Diet Planner nails calorie predictions, hitting 90-95% accuracy. It doesn’t just hand out generic diet
charts. With machine learning, the recommendations feel like they’re made just for you. People stick to their plans 20—
30% better thanks to those personalized tips. Nutrient distribution lines up with your goals, and users with special needs—
like diabetic-friendly diets—are especially happy. Folks using the planner say they eat more consistently, make smarter
food choices, and even see health improvements in just a few weeks. Honestly, the Al makes everything faster and
smoother than old-school or DIY diet plans ever could.

Smart Health

Create your account to get started.

Sign Up Sign In

arya
20 66

aryabs3016 @gmail.com

Figure 1: Login Page.
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Smart Health Diet Planner Food Scanner 2 Welcome, Arya!  Sign Out
o

Create Your Personalized Plan

Confirm or update your details to generate a plan.

Age Gender

20 Male e
Weight (kg) Height (cm)

62 165

Your Goal(s)

Lose Weight Maintain Weight Gain Weight

Select one or more. '‘Maintain’' cannot be combined.

Plan Duration

1 Week v

Dietary Preferences

High protein Vegetarian Vegan

Select one or more. Balanced cannot be combined.

Pre-existing Medical Conditions

High blood pressure High cholesterol Thyroid disorders

Asthma Liver disease Cancer

Select any that apply. This helps tailor your plan.

Generate My Plan

Figure 2: Home Page.
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Smart Health Diet Planner Food Scanner 2 Welcome, Aryal  Sign out
o

Your Personalized Plan

= =
Your BMI O
Your BMR
27.8
1930 kcal/day
Overweight

O ¢

Daily Calorie Goal Recommended Sleep

2400 kcal 8"9 hours

o

8,
Your 7-Day Meal Plan
This plan offers variety and can be repeated.

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Breakfast 580 keal
High-Protein Vegan Smoothie

A nutrient-dense blend of plant protein
powder, almond milk, banana, spinach, flax
seeds, and peanut butter for a powerful
start.

Dinner 700 keal

Moong Dal Cheela with Green
Chutney and Sautéed Veggies

Savory lentil pancakes made from moong
dal, served with a vibrant green chutney
and a side of lightly sautéed mixed
vegetables.

Total for Day 1: 2400 [ 2400 kcal (Actual / Goal)

Lunch 800 keal

Rajma Chawal with Salad

A classic North Indian comfort meal
featuring robust kidney bean curry, served
with fluffy brown rice and a small fresh
salad.

Snacks 320 keal
Roasted Chickpeas with Spices

Crispy roasted chickpeas seasoned with a
mix of Indian spices for a protein-packed
and satisfying crunch

Create a New Plan

Figure 3: Diet Planner Page
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@ Smart Health Diet Planner & Welcome, Aryal  Sign out

Scan Your Food

Upload or take a picture of your meal to get instant nutritional insights.

Click to upload or drag and drop
(JPEG, PNG, WEBP)

or

(@) Scan with Camera

© 2025 Smart Health Diet Planner. Powered by Al.

Figure 4: Food Scanner.

r Diet Planner Food Scanner 2 Welcome, Arya! sign out
o Yy

Noodle Bowl with Egg and Imitation Crab

A vibrant and appetizing noodle bowl featuring thick noodles, a perfectly cooked half-boiled egg,
fresh shredded carrots, crisp cucumber slices, earthy mushrooms, and savory imitation crab sticks,
all arranged beautifully in a dark bowl.

[=z] Estimated Nutrition

Calories: 45
Protein: 22g
Carbs: 65g
Fat: 12g
Ingredients:

Noodles (likely udon or similar wheat noodles), Hard-boiled egg, Shredded carrots, Sliced cucumber,
Sliced mushrooms, Imitation crab sticks (surimi)

Health Analysis

This noodle bowl offers a good mix of macronutrients. The noodles provide carbohydrates for energy, the
egg and imitation crab contribute protein, and the vegetables add essential vitamins, minerals, and fiber.
The dish appears relatively low in saturated fat. To enhance its heaithiness, one could consider a whole-
wheat noodle option for increased fiber and ensure the sauce is light and not overly high in sodium or
sugar. It's a balanced meal, especially if paired with a light broth or dressing.

Scan Another Food

© 2025 Smart Health Diet Planner. Powered by Al.

Figure 5: Result Of Food Scanner.
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NutriChat Assistant > 4

Hi! I'm NutriChat. Ask me anything about
your new diet plan or the food scanner.

hey

Hey there! & How can | help you today?
I'm here to make healthy eating simple,
achievable, and fun for you!

Do you have a question about your diet
plan, or maybe that delicious Noodle Bowl
you just scanned? Or anything else about
nutrition? Let me know! &

any sugguestion for day 3 lunch

Oh, you're looking to spice up your Day 3
lunch! That's a fantastic idea! Your current
lunch, the "Dal Tadka with Quinoa and
Mixed Vegetable Stir-fry’, is super nutritious
and delicious. But if you're in the mood for
something different, I'd be happy to

Figure 5: Al Assistant.
V. CONCLUSION

This project shows just how much Al can change the way we approach personalized nutrition and preventive healthcare.
With the Smart Health Diet Planner, people get quick, accurate diet recommendations built on real nutritional science and
machine learning. Plus, the whole thing’s easy to use, whether you’re in a clinic or just at home.

Looking ahead, adding features like wearable sensor integration, food recognition powered by Al, and real-time metabolic
tracking could take this to another level. It’s not just about making meal plans—it’s about helping people take charge of
their health, cut down on lifestyle diseases, and actually stick with long-term wellness.
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