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I. INTRODUCTION 
 

Blood group identification is crucial in medical 

diagnostics, transfusions, and organ transplantation, 

with traditional methods relying on serological 

testing and blood sample analysis in laboratories. 

While accurate, these techniques are invasive, time-

consuming, and require skilled medical staff. In 

critical situations such as emergencies or remote 

healthcare settings, there is a pressing need for 

faster, non-invasive, and efficient alternatives.  

 

Fingerprint recognition, a common biometric 

method, has been linked to genetic traits, including 

blood type. This drives the development of a deep 

learning-based system to analyze fingerprint images 

for blood group classification without requiring 

blood samples. By utilizing Convolutional Neural 

Networks (CNN) and EfficientNet-B0, which are 

effective in feature extraction and pattern 

recognition, the system processes fingerprint 

patterns associated with blood groups. CNN models 

are ideal for analyzing intricate fingerprint details, 

while EfficientNet-B0 optimizes computational 

efficiency. Trained on a labeled fingerprint dataset, 

the model automates blood group classification, 

offering a rapid, non-invasive, and accessible 

solution, especially in critical healthcare situations. 

 

II. LITERATURE SURVEY 
 

Title: Blood Group Determination Using 

Fingerprint  

• Author: T. Nihar, K. Yeswanth, and K. Prabhakar   

• Year:2024  

Abstract- Blood group identification is vital in medical contexts like emergencies, transfusions, and organ 

transplants. Traditional detection methods typically require invasive blood sampling and lab analysis, which can 

be time-consuming. To address these challenges, this project introduces a deep learning-based system for 

determining blood groups using fingerprint images, eliminating the need for physical blood samples. Utilizing 

Convolutional Neural Networks (CNN) alongside EfficientNet-B0, the model captures subtle fingerprint features 

linked to specific blood types. Trained on a labeled dataset of fingerprint images, the system learns to associate 

unique fingerprint patterns with corresponding blood groups. EfficientNet-B0’s optimized architecture ensures 

precise feature extraction with minimal computational cost. Once a blood type is identified, the system offers 

tailored health insights, including dietary suggestions, donor compatibility, and preventive measures. This 

innovative, non-invasive solution enables fast and reliable blood group detection, especially valuable in rural or 

emergency settings, enhancing accessibility and efficiency in modern healthcare.  
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• Description: This study explores a fingerprint-

based blood group classification approach, 

aiming to establish a correlation between ridge 

patterns and blood types. The research 

highlights the potential of fingerprint analysis in 

medical diagnostics, reducing the reliance on 

conventional blood testing methods. However, 

the study is limited by the need for extensive 

data collection and lacks deep learning-based 

predictive models for improving accuracy.  

 

Title:Artificial Intelligence and Image Processing 

Techniques for Blood Group Prediction  

• Author: T. Gupta   

• Year:2024  

• Description: This paper introduces AI and 

image processing methods for blood group 

identification. By leveraging machine learning 

models, the study enhances classification 

accuracy compared to traditional approaches. 

The research also discusses the feasibility of 

using AI-driven automation for rapid blood 

type detection. However, the study mainly 

focuses on feature extraction and does not 

integrate deep learning models like CNN or 

EfficientNet for enhanced performance.  

 

Title: A Novel Approach to Predict Blood Group 

Using Fingerprint Map Reading  

• Author: P. N. Vijaykumar and D. R. Ingle   

• Year:2021  

• Description: This research presents a novel 

method of blood group prediction by mapping 

fingerprint patterns. The study emphasizes 

statistical correlations between specific 

fingerprint features and different blood types. 

The proposed methodology relies on a pattern 

recognition algorithm but does not 

incorporate deep learning models, which could 

improve prediction efficiency. Additionally, the 

study lacks real-time implementation and 

validation on larger datasets.  

Title:Blood Group Identification Based on 

Fingerprint Using 2D Discrete Wavelet and Binary 

Transform  

• Author: M. Mondal, U. K. Suma, M. Katun, R. 

Biswas, and Md. R. Islam   

• Year:2019  

• Description: This paper applies discrete wavelet 

transformation and binary transform techniques 

for fingerprint-based blood group classification. 

The study successfully demonstrates the 

effectiveness of frequency domain analysis in 

extracting relevant features. However, the 

method does not perform well when applied to 

large-scale datasets, and it lacks deep learning 

integration, which could enhance its predictive 

capabilities.  

 

Title: Determination and Classification of Blood 

Types Using Image Processing Techniques  

• Author: G. Ravindran, T. Joby, M. Pravin, and P. 

Pandiyan   

• Year:2017  

• Description:This research employs image 

processing techniques to determine blood 

groups from fingerprint images. The study 

focuses on segmentation and pattern analysis 

to establish a relationship between 

dermatoglyphics and blood groups. While the 

findings indicate a correlation, the absence of 

advanced machine learning models limits 

prediction accuracy.  

 

 

                III . PROPOSED SYSTEM  

 

The proposed system utilizes a deep learning-based 

method for blood group detection through 

fingerprint images, eliminating the need for blood 

samples. A Convolutional Neural Network (CNN) 

paired with EfficientNet-B0 is employed to 

automatically extract intricate fingerprint features 

and classify the blood type.  

The model is trained on a vast dataset of fingerprint 

images with labeled blood types, allowing it to 

identify patterns linked to various blood groups. 

Additionally, the system incorporates a 

recommendation feature to suggest compatible 

blood donors based on the detected blood type, 

enhancing its application in medical and emergency 

contexts.  

  

VI . MODULES   
  

Data Collection Module  



 Mrs.S.Kalaiselvi..  International Journal of Science, Engineering and Technology, 

 2025, 13:2 

 

3 

 

 

Responsibilities:  

• Collect fingerprint images and their 

corresponding blood group labels.  

• Ensure the dataset is balanced and covers all 

blood groups.  

 

Functionality:  

• Load images from the specified directory or an 

external source.  

• Associate each image with its corresponding 

blood group label. 

• Split the dataset into training, validation, and 

test sets.  

Data Preprocessing Module  

 

Responsibilities:  

• Prepare the fingerprint images for input into 

the neural network.  

 

Functionality:  

• Resize images to match the input size expected 

by EfficientNet (e.g., 224x224, 240x240).  

• Normalize pixel values (e.g., scale to [0, 1] or 

standardize).  

• Apply data augmentation techniques like 

rotation, flipping, and scaling to enhance 

model robustness.  

Model Definition Module  

 

Responsibilities:  

• Define the EfficientNet model architecture for 

blood group classification.  

 

Functionality:  

• Load a pre-trained EfficientNet model (from 

TensorFlow or PyTorch).  

• Modify the final layers to output the number of 

blood groups (e.g., softmax layer with size 

equal to the number of classes).  

• Implement dropout or other regularization 

methods if necessary. 

 

 

 

Training Module  

Responsibilities:  

• Train the EfficientNet model on the 

preprocessed image data.  

Functionality:  

• Use cross-entropy loss for multi-class 

classification.  

• Choose an optimizer (e.g., Adam, SGD).  

• Set training parameters like batch size and 

number of epochs.  

• Track and log training metrics (accuracy, loss) 

during the training process.  

 

Recommendation Module  

This module is integrated to suggest compatible 

blood donors based on the detected blood type.  

 

Model Evaluation  

Performance Metrics: Evaluate the model's 

performance using metrics such as accuracy and 

precision and provide recommendations based on 

the predicted blood group.  

  

                     V . CONCLUSION  
  

The developed deep learning-based framework for 

identifying blood groups through fingerprint images 

offers a non-invasive and highly efficient alternative 

to conventional blood testing techniques. Utilizing 

advanced models like CNN and EfficientNet-B0, the 

system analyzes intricate fingerprint features to 

accurately determine an individual’s blood group, 

thereby removing the need for traditional blood 

sample collection. This innovation notably shortens 

testing durations, proving especially valuable in 

urgent scenarios where rapid identification is 

essential. Additionally, the built-in recommendation 

system adds real-world value by suggesting suitable 

blood donors, streamlining the blood transfusion 

process. Thanks to its quick and automated 

classification capabilities, the system holds great 

promise for transforming both medical diagnostics 

and emergency healthcare services.  

 

 

 

 

VI . RESULT 
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Figure 1: Initializing The Server 

 

 
 

Figure 2: Home Page  

  

  

 
 

Figure 3: Register Page 

 

 

 

 

 

 

 
 

Figure 4: Login Page  

    

  

 
 

Figure 6: A- Blood Group 

 

 

 
 

 

Figure7: A+ Blood group 
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Figure 8 : AB- Blood group 

 

 

 

 

 
 

Figure 9 : AB+ Blood Group 

 

 
 

Figure10 : B- Blood Group 

 

 

 
 

Figue 11 : : B+ Blood Group 

 

 

 
 

 

Figure12: O- Blood Group 

 

 
 

Figure 13: O+ Blood Group  

                VII . FUTURE SCOPE  

 
Future enhancements may include transformer-

based models for improved precision and resilience. 

Integrating multiple biometrics like iris or palm prints 

can boost system reliability. A cloud-enabled donor 

platform could link users with matches instantly. 

Expanding datasets across diverse demographics will 

enhance model generalization.  
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