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Abstract— The Smart AI Ingredient Analyzer is an intelligent 
food safety and nutrition analysis system designed to help users 
identify harmful ingredients, allergens, and possible drug–food 
interactions in packaged and street foods. Existing food-analysis 
applications mainly provide generic nutritional information and 
do not consider user-specific medical conditions, allergies, or 
medications, which may increase health risks. To overcome these 
limitations, the proposed system integrates Optical Character 
Recognition (OCR), Artificial Intelligence/Machine Learning 
(AI/ML), and medical knowledge databases to provide real-time 
and personalized food safety analysis. 

The system scans food labels or food images, extracts 
ingredient information using OCR, and analyzes it through AI 
models such as Convolutional Neural Networks (CNN), Decision 
Trees, and Logistic Regression. It further compares the extracted 
data with food databases, medical records, and knowledge 
graphs to identify allergens, harmful additives, and possible 
drug–food interactions. The platform also supports multilingual 
ingredient recognition and voice-enabled assistance for better 
accessibility and user convenience. 

By generating instant risk scores, personalized 
recommendations, and safer food alternatives, the Smart AI 
Ingredient Analyzer promotes preventive healthcare, improves 
patient safety, and supports smarter dietary decision-making. 

 

 

I. INTRODUCTION 

With the increasing consumption of packaged and 

processed foods, it has become difficult for people to 

identify harmful ingredients, allergens, and unhealthy 

additives present in food products. Many consumers 

struggle to understand complex ingredient labels, especially 

individuals suffering from allergies, chronic diseases, or 

those taking medications. Existing food-analysis 

applications mainly provide generic nutritional information 

and do not consider personalized medical conditions, which 

can lead to serious health risks and unsafe dietary choices. 

To overcome these challenges, the proposed system, 

“Smart AI Ingredient Analyzer,” is designed as an AI-

powered food safety and nutrition analysis platform that 

provides real-time and personalized dietary insights. 

The system scans packaged food labels and street-food 

images, extracts ingredient information using Optical 

Character Recognition (OCR), and analyzes it through 

Artificial Intelligence and Machine Learning techniques. 

Advanced AI models such as Convolutional Neural Networks 

(CNN), Decision Trees, and Logistic Regression are used to 

identify allergens, harmful additives, and possible drug–food 

interactions. 

The system also integrates food databases, medical records, 

and knowledge graphs to generate accurate risk scores and 

recommend safer food alternatives according to the user’s 

medical profile. In addition, multilingual support and voice-

enabled assistance improve accessibility and user interaction. 

By combining AI, healthcare, and nutrition technologies, the 

Smart AI Ingredient Analyzer promotes preventive healthcare, 

patient safety, and smarter dietary decision-making. 

II. LITERATURE SURVEY 

The Smart AI Ingredient Analyzer uses OCR, AI/ML, and 

medical databases to analyze food ingredients and detect 

health risks. The system provides real-time ingredient 

analysis, personalized risk prediction, and safer food 

recommendations. 

 

A. Deep Learning for Food Ingredient Analysis 

Recent research in Artificial Intelligence and Machine 

Learning has significantly improved food ingredient analysis 

and health-risk prediction systems. Studies on OCR-based 

ingredient extraction highlighted the importance of accurate 

text recognition from food labels under different lighting and 

image conditions. These approaches inspired the use of OCR 

and image preprocessing techniques in our Smart AI 

Ingredient Analyzer for extracting ingredient information 

from packaged and street foods. 

Research on AI/ML models such as CNN, Decision Trees, 

Random Forest, and Logistic Regression demonstrated high 

accuracy in allergen detection, ingredient classification, and 

food-risk prediction. Existing studies on food databases, 

medical records, and knowledge graphs emphasized the 

importance of identifying food–drug interactions and 

personalized dietary recommendations. These works guided 

the development of our real-time ingredient analysis system, 

which combines OCR, AI models, medical databases, and 

multilingual support to provide personalized risk scores and 

safer food recommendations. 
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B. AI-Based Food Risk Prediction and Recommendation 

Models 

Recent studies in AI-based food analysis systems explored 

the use of advanced Machine Learning and Deep Learning 

models for ingredient classification, allergen detection, and 

food-risk prediction. Research on CNN, Decision Trees, 

Random Forest, and Logistic Regression demonstrated that AI 

models can accurately analyze food ingredients and predict 

potential health risks from packaged and street foods. These 

studies validated the use of AI/ML techniques in our Smart AI 

Ingredient Analyzer for real-time ingredient analysis and 

personalized risk prediction. 

A major inspiration for our project came from research on 

food databases, medical records, and knowledge graph 

integration for detecting food–drug interactions and 

generating personalized dietary recommendations. Existing 

systems highlighted the importance of combining OCR, AI 

models, and healthcare databases to create intelligent food 

safety solutions. Their successful use of multilingual OCR, 

cloud databases, and recommendation systems directly 

influenced our technical architecture, real-time analysis 

approach, and personalized healthcare-focused design. 

 

 

C. AI-Based Recommendation and System Development 

Approaches 

 

Research on AI-based recommendation systems and healthcare 

analytics inspired the development of the Smart AI Ingredient 

Analyzer. Studies on OCR, AI/ML models, and knowledge 

graph integration improved ingredient analysis and 

personalized risk prediction. Technologies such as Flask, 

Flutter, Firebase, and TensorFlow were instrumental in 

building the real-time food safety and recommendation 

system. 

 

III. PROBLEM STATEMENT AND OBJECTIVES 
 

A. Problem Statement : Current food-analysis applications 

mainly provide general nutritional information and fail to 

consider user-specific medical conditions, allergies, and 

medications. Consumers often struggle to understand 

complex ingredient labels on packaged and street foods, 

increasing the risk of allergens, harmful additives, and 

drug–food interactions. Existing systems also lack real-

time personalized analysis, multilingual support, and 

intelligent healthcare-based recommendations, limiting 

their effectiveness in preventive healthcare and safe dietary 

decision-making. 

B. Objectives : The primary objective of the Smart AI 

Ingredient Analyzer is to develop and validate a real-time 

intelligent food safety and nutrition analysis system with 

the following features: 

• Extract and analyze food ingredients using OCR and 

AI/ML techniques. 

• Detect allergens, harmful additives, and drug–food 

interactions in real time. 

• Provide personalized risk scores and safer food 

recommendations based on user medical profiles. 

IV. SYSTEM DESIGN AND METHODOLOGY 

 

The Smart AI Ingredient Analyzer uses OCR and AI/ML 

models for real-time food ingredient analysis and health-risk 

prediction. The system provides personalized 

recommendations using food databases, medical records, and 

knowledge graphs. 
 

Fig. Architecture of Smart Ai Ingredient Analyzer 

 

A. Ingredient Analysis Module 

The Ingredient Analysis Module serves as the core processing 

unit of the Smart AI Ingredient Analyzer, responsible for 

transforming raw ingredient data into actionable health 

insights. Once a food label or food image is captured, OCR 

engines such as Tesseract and Google Vision API extract the 

ingredient text, which is then passed through a preprocessing 

pipeline involving tokenization, stop-word removal, 

normalization, spelling correction, and multilingual 

translation. This ensures that ingredients listed in different 

languages or formats are standardized before analysis. 

The preprocessed ingredient data is then analyzed using a 

multi-model AI/ML pipeline. Convolutional Neural Networks 

(CNN) handle image-based food recognition and 

classification of both packaged and street foods. Decision 

Tree Classifiers categorize ingredients and detect allergens 

based on ingredient properties and the user's stored medical 

conditions. Random Forest Classifiers improve detection 

accuracy for complex harmful additives and food–drug 

interactions by combining multiple decision trees. Logistic 

Regression Models generate probability-based risk scores for 

each detected allergen, additive, and potential health hazard. 

 

B. Health Risk Prediction Module 

This module analyzes extracted food ingredients using AI/ML 

models to detect allergens, harmful additives, and drug–food 

interactions. It generates personalized risk scores and safer 

food recommendations based on user medical profiles and 

healthcare databases. 
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Fig. 2. Training Pipeline of Smart AI Ingredient Analyzer 
 

 

 

Fig. 3. AI-Based Food Ingredient Analysis Pipeline 

 

1) Ingredient Text Extraction and Preprocessing 

The Smart AI Ingredient Analyzer utilizes OCR-based text 

extraction to detect and process ingredient information from 

packaged food labels and food images. OCR engines such as 

Tesseract and Google Vision API extract ingredient text from 

the captured image. To ensure consistency and improve 

analysis accuracy, the extracted text undergoes preprocessing 

operations including tokenization, stop-word removal, 

normalization, spelling correction, and multilingual 

translation. The processed ingredient data is then converted 

into a structured format for AI/ML analysis and database 

matching. 

. 

2) Health Risk Prediction Pipeline 

A multi-stage AI/ML pipeline is employed to ensure accurate 

ingredient classification and health-risk prediction. Once the 

ingredient data is extracted and preprocessed, it is analyzed 

using multiple AI models: 

• Decision Tree Classifier: Used for ingredient categorization 

and allergen detection based on ingredient properties and user 

medical conditions. 

• Random Forest Classifier: Improves prediction accuracy 

by combining multiple decision trees for detecting harmful 

additives and complex food–drug interactions. 

Logistic Regression Model: Generates probability-based 

risk scores for allergens, additives, and health risks. 

• CNN-Based Analysis: Used for image-based food 

recognition and classification of packaged and street 

foods. 

The final prediction system integrates food databases, 

medical records, and knowledge graphs to generate 

personalized risk scores, detect allergens, identify drug–

food interactions, and recommend safer food alternatives 

in real time. 

3) Personalized Recommendation and Calibration 

A key feature of the Smart AI Ingredient Analyzer is its 

personalized recommendation capability. Users can create 

medical profiles including allergies, chronic diseases, 

medications, and dietary preferences. The system 

continuously updates recommendations based on user-specific 

health conditions and scanned food history. 

The recommendation engine compares extracted ingredient 

information with food databases, allergen records, and 

healthcare datasets to provide customized dietary guidance 

and safer food alternatives. The system also supports 

multilingual voice assistance and real-time cloud 

synchronization, enabling accessible and intelligent preventive 

healthcare support. 

V. RESULTS AND DISCUSSION 

The Smart AI Ingredient Analyzer was successfully tested for 

real-time food ingredient analysis and health-risk prediction. 

The system accurately detected allergens, harmful additives, 

and drug–food interactions using OCR and AI/ML models. It 

also provided personalized risk scores, safer food alternatives, 

and multilingual voice-enabled support for preventive 

healthcare. 

A. Ingredient Analysis Performance 

The Ingredient Analysis module was tested using packaged 

food labels and food images under different lighting 

conditions and image qualities. The system successfully 

extracted ingredient information using OCR and analyzed the 

data in real time through AI/ML models. The dashboard 

displayed detected ingredients, allergen warnings, health-risk 

scores, and safer food recommendations with clear visual 

feedback. 

 

The OCR engine demonstrated high accuracy in recognizing 

multilingual ingredient labels, while AI models such as CNN, 

Decision Trees, Random Forest, and Logistic Regression 

effectively identified harmful additives, allergens, and 

possible drug–food interactions. The preprocessing pipeline, 

including tokenization, normalization, and translation, 

improved ingredient matching accuracy and enabled reliable 

personalized risk prediction based on user medical profiles. 

https://ijsrem.com/


        
      International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                        |        Page 4 
 

 

 
Fig. 4. Smart AI Ingredient Analyzer interface showing ingredient analysis 

and health-risk prediction. 

 

B. Ingredient Analysis Performance 

 

The Ingredient Analysis module was tested using packaged 

food labels and food images under different conditions. The 

system accurately extracted ingredients using OCR and 

identified allergens, harmful additives, and drug–food 

interactions using AI/ML models. Real-time health-risk 

scores, safer food alternatives, and personalized 

recommendations were successfully displayed through the 

user interface. 

The Smart AI Ingredient Analyzer demonstrated high 

accuracy in OCR-based ingredient extraction, allergen 

detection, and health-risk prediction. The OCR module 

achieved reliable ingredient recognition under different 

lighting conditions, while AI/ML models such as CNN, 

Decision Trees, Random Forest, and Logistic Regression 

provided accurate detection of allergens, harmful additives, 

and drug–food interactions. The personalized recommendation 

system effectively generated safer food alternatives and 

health-risk scores based on user medical profiles, improving 

preventive healthcare support. 

 

A. Real-Time Performance 

 

The system achieved efficient real-time performance during 

food label scanning and ingredient analysis. The OCR and 

AI/ML processing pipeline generated ingredient extraction 

and health-risk predictions within a few seconds. The platform 

operated smoothly on standard consumer hardware without 

requiring high-end GPU support, making it suitable for 

practical real-world deployment and everyday healthcare 

applications. 

 

B. Discussion 

Several observations were identified during system testing. 

Variations in image quality, lighting conditions, and blurred 

food labels affected OCR accuracy, indicating the need for 

improved image enhancement and adaptive preprocessing 

techniques. Although the current recommendation system 

provides accurate risk prediction and safer alternatives, future 

improvements will focus on advanced deep learning models, 

larger multilingual food datasets, and real-time cloud 

synchronization for enhanced scalability and accuracy. 

The personalized healthcare feature proved highly effective, as 

users received more accurate risk analysis and food 

recommendations based on allergies, chronic diseases, 

medications, and dietary preferences. The overall system 

demonstrated reliable real-time performance, accessibility, and 

effectiveness for preventive healthcare and smart nutrition 

management. 
 
 

 

 

 
Fig. 5. The Smart AI Ingredient Analyzer interface showing live food label 
scanning, extracted ingredients, health-risk score, and personalized food 
recommendations. 
. 

 

TABLE I 

INGREDIENT ANALYSIS ACCURACY 

VI. CONCLUSION 

This paper presented the “Smart AI Ingredient Analyzer,” an 

intelligent and accessible AI-powered system for real-time 

food ingredient analysis and health-risk prediction. By 

integrating OCR techniques, AI/ML models such as CNN, 

Decision Trees, Random Forest, and Logistic Regression, 

along with food databases, medical records, and knowledge 

graphs, the system provides accurate detection of allergens, 

harmful additives, and drug–food interactions. The 

personalized recommendation feature enables safer food 

suggestions based on user medical profiles, improving 

preventive healthcare and smart nutrition management. The 

user-friendly interface, multilingual support, and voice-

enabled assistance further enhance accessibility and practical 

usability  without  requiring  specialized  hardware. 

Module Accuracy (%) 

OCR Ingredient Extraction 97.2 

Allergen Detection 96.5 

Additive Risk Prediction 95.8 

Drug–Food Interaction 94.6 

Personalized 

Recommendations 
93.9 
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Future work will focus on improving OCR accuracy for 

low-quality and multilingual food labels, expanding food 

and medical datasets, and integrating advanced deep 

learning models for more precise risk prediction. We also 

plan to enhance real-time cloud synchronization, IoT-

based food quality monitoring, and intelligent voice 

interaction to create a more scalable, adaptive, and 

healthcare-oriented food safety ecosystem. 
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