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Abstract— The rapid adoption of smartphone
cameras and Al-based mobile applications has
transformed the way users interact with their daily
lifestyle activities. In the context of diet management,
users expect fast and effortless tools that provide
instant feedback on what they eat. Traditional
methods require individuals to search for food items,
estimate portion sizes manually, and enter data after
each meal — a process that reduces consistency and
accuracy over time. By leveraging deep learning, the
Smart Diet Plan system overcomes these limitations
by analyzing food images directly and mapping them
to nutritional information stored in a verified
database. Once the food is identified, the system
immediately calculates calorie intake and visualizes
the nutritional breakdown in a user-friendly
dashboard where the proposed solution focuses on
personalized dietary guidance rather than providing
a general calorie table. With advancements in
artificial intelligence and deep learning, image-based
food recognition has emerged as a promising solution
to automate dietary monitoring. By simply capturing
a picture of a meal, it is now possible to identify food
items with high accuracy and retrieve their
nutritional composition from a standard database.

Index Terms— Food Image Recognition, Nutrition
Prediction, Smart Diet Planner, Health Monitoring,
Dietary Recommendation, Calorie Estimation, Gemini
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I. INTRODUCTION

Maintaining a balanced diet has become
increasingly challenging in modern lifestyles, where
fast food consumption and irregular eating habits are
common. Although many individuals are aware of
the importance of healthy eating, they often struggle
to consistently track what they consume and how it
affects their body. Several mobile applications
attempt to address this issue, but most rely heavily
on manual logging of food items and calorie values.
This process is not only time-consuming but also it
leads to estimation
errors, reducing user engagement over time.

Il. LITERATURE REVIEW (SELECTED,
LOAD- BEARING POINTS)
1.Progress in food image recognition technology
Earlier food classification systems relied on
manually defined visual features, which struggled to
differentiate foods with similar colours and textures.
With the rise of deep learning, researchers discovered
that convolutional neural networks (CNNs) could
automatically extract detailed visual patterns,
enabling more reliable recognition of complex
dishes.
2.Calorie and nutrient estimation through visual
analysis Literature shows that food recognition alone
is not enough to support dietary tracking unless it is
paired with nutrient computation. Modern studies
focus on deriving calories, proteins, fats and
carbohydrates from standard nutritional datasets
once the food is identified. Some works also explore
estimating quantity based on the visible portion size
in the image.
3.Effectiveness of
recommendations
Numerous publications emphasise that customised
dietary guidance produces better results than
universal nutrition advice. Diet plans aligned with a
person’s metabolic rate, fitness goals and medical
conditions show higher long-term  success.
Personalized diet suggestions, combined with
reminders and progress feedback, have been
reported to increase user motivation and promote
consistent healthy eating behaviour.
4.Mobile health applications as tools for lifestyle
improvement
Studies on mobile-based nutrition management
show that users prefer applications that require
minimal effort and offer instant feedback. Systems
that allow individuals to track meals visually—
rather than typing or searching food names—have
demonstrated improved user engagement. Research
further suggests that presenting nutritional
information in visual, easy-to-understand formats
helps users make more informed food choices in
daily life.
I1l. RESEARCH QUESTIONS / AIMS

1.To analyse how accurately food items can be identified

from user-captured images using deep-learning—based

food recognition models, especially across different

cuisines and mixed meal types.

2.To evaluate the reliability of automatic nutritional

estimation by comparing calculated calories and

macronutrients (carbohydrates, proteins, fats) with

standard nutritional references, and to determine how

personalised diet
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3.To develop a personalised diet recommendation
framework that adapts calorie limits and meal
suggestions based on user demographics, body
composition and health objectives, ensuring that diet
guidance remains relevant and sustainable for long-term
use.

IV.METHODOLOGY

A.  Platform selection

The system is designed to run on web and mobile
platforms to make diet tracking accessible across
devices.

* The front-end interface allows users to create a profile,
upload food images and view diet recommendations.
* The backend includes an Al model for food
classification using image recognition and a nutrition
database for calculating calories and macronutrients.
* Cloud-based deployment ensures scalability and
supports real-time processing of food images

B. Image Recognition & Data Processing

» Users upload pictures of their meals through the
interface

» The vision model analyses the uploaded image to
detect and classify food items present in it
* For each detected item, the system identifies food
category, serving type and typical portion size.
* A structured nutrition dataset is used to map
identified food items to standard nutritional values
(calories, carbohydrates, proteins, fats, etc.).

Figure 1: The figure represents the complete workflow
of the Smart Diet Plan system from food image upload
to generating personalized nutrition results and diet
recommendations.

C. System Execution Workflow

e Food Identification: The Al model predicts the
food items present in the image with confidence
scores.

e Nutrient Derivation: The nutrition calculation
engine automatically computes calories and
macronutrients based on serving estimates.

e Diet Recommendation Engine: Based on the
user’s health information (age, weight, height,
gender, medical conditions and fitness goals),
the system generates daily/weekly diet
recommendations.

e Healthy Suggestions & Alerts: The system
suggests better alternatives when unhealthy
foods are detected and notifies the user when
daily calorie limits are exceeded.

e Progress Visualisation: Results are updated on
a dashboard where users can view daily, weekly
and monthly nutritional patterns

D. Data Analysis & Behaviour Insight

* The dashboard compiles daily and historical food logs
to assess meal patterns and calorie intake trends.

* Data analytics is used to generate insights on nutritional
habits, such as most consumed macronutrient, calories
consumed per day and frequency of unhealthy food items
* The system monitors user improvement over time and
adapts future diet recommendations according to
progress.
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V.RESULTS AND DISCUSSION

The Smart Diet Planner successfully provides a detailed
visualization of nutrition progress through an interactive
results dashboard. The system calculates and displays
the user’s daily average calorie, protein, carbohydrates
and water intake, comparing them with predefined health
goals. The progress overview chart clearly highlights
nutritional performance for the current day, allowing
users to instantly understand whether their intake aligns
with expectations. The macro distribution pie chart
further breaks down calorie contribution from protein,
carbohydrates and fats, enabling users to identify
imbalance in their diet. Additionally, the macro trend
graph tracks nutritional intake across days of the week,
helping users recognize patterns and make informed
dietary improvements. These results demonstrate that the
system not only identifies food and computes nutrition
accurately but also converts the data into meaningful
visual insights that support long-term healthy eating

behavior.

Dashboard MealPlans ~ Progress  Profile

Lemon Rice

el
Lemon ficeis  favorful and tangy South Incian rice dish made with cooked rice lemon juice, peanuts,

Macronutrients Key Vitamins

Figure 2: The interface shows how the system identifies
the food item from the uploaded image and instantly
displays its name, calories and nutritional information.
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Figure 3: The image represents the user’s nutritional
progress, displaying daily macro distribution and
weekly macro trends in calories, proteins, fats and
carbohydrates.

A Today's Progress Overview

Figure 4: The image shows a circular visual
summarising the user’s daily progress toward
calorie, protein, carbohydrate and water intake
goals.

VI. FUTURE WORKS

Although the Smart Diet Planner already supports
recognizing multiple food items on a single plate, there
are several enhancements that can be incorporated to
further improve real-world usability. Portion-size
prediction can be improved by integrating depth sensing
or plate-size referencing to estimate the exact food
guantity rather than relying on approximations. The
nutrition database can be expanded to cover global
cuisines, restaurant meals and packaged food items so
that the system becomes universally applicable beyond
Indian dishes. In the future, the system can also be
extended with medical dietary profiles by including
support for diabetes-based food indexing, allergy alerts
and diet plans for clinical health conditions. More
advanced personalization can be achieved by combining
user history, lifestyle patterns and exercise tracking to
recommend meal plans dynamically rather than daily.
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VII. LIMITATIONS

The system generates dietary recommendations based on
available user input and cannot fully account for
complex medical conditions that require professional
dietetic supervision.

Single-Plate Detection: The system performs best with
one food item per image; multi-item or mixed dishes
reduce recognition accuracy

The system does not yet provide medical-grade diet
restrictions for patients with diabetes, thyroid or cardiac
conditions

VIIl. CONCLUSION

The Smart Diet Planner with Food Image Recognition
provides an efficient and automated solution for nutrition
monitoring by eliminating the need for manual calorie
logging and diet tracking. By integrating the Gemini
Vision APl with a nutrition computation engine, the
system is able to recognize food items from an image and
deliver accurate calorie and macronutrient information,
particularly for Indian dishes. The personalized
recommendation module further enhances the usability
of the system by generating meal plans based on
individual health goals, BMI and daily intake patterns.
The results demonstrate that the system not only
identifies food correctly but also converts nutritional
data into meaningful feedback through visual
dashboards, enabling users to make informed dietary
decisions. Overall, the proposed solution simplifies
healthy eating, supports long-term fitness and dietary
maintenance, and has strong potential to evolve into a

comprehensive digital nutrition assistant in the future.
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