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ABSTRACT

This project presents a novel approach for blood group detection using fingerprint analysis, a non-invasive and
efficient method that can enhance current blood typing techniques. The study involves classifying fingerprints into
eight distinct blood group categories: A+, A-, AB+, AB-, B+, B-, O+, and O-. We employ a variety of advanced
machine learning algorithms to achieve high accuracy in classification. Specifically, we utilize Convolutional Neural
Networks (CNN), MobileNet, RNN combined with ResNet, and Vision Transformers to analyze fingerprint patterns
and extract meaningful features. Our approach focuses on leveraging the unique characteristics of fingerprint minutiae
to correlate with specific blood group characteristics. Through comprehensive experiments, we evaluate the
performance of each algorithm, assessing their accuracy, precision, and computational efficiency. The results
demonstrate the potential of fingerprint-based blood group detection as a reliable alternative to traditional methods.
This innovative technique not only provides quick and accurate results but also contributes to the growing field of
biometric applications in medical diagnostics. The findings highlight the feasibility of integrating biometric
identification systems with healthcare solutions, paving the way for future research in this domain.
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1. INTRODUCTION

Blood group classification is a fundamental aspect of medical diagnostics, crucial for safe blood
transfusions, organ transplants, and pregnancy management. Traditionally, blood typing requires
invasive methods, which can be uncomfortable, time-consuming, and sometimes prone to human
error. In response to these challenges, our project explores a groundbreaking approach to blood
group detection using fingerprint analysis.Fingerprints, unique to every individual, offer a
promising avenue for non-invasive blood typing. This project aims to develop a system that
accurately classifies blood groups based on fingerprint patterns, utilizing advanced machine
learning algorithms. By analyzing the minutiae of fingerprints, we can establish correlations
between specific patterns and corresponding blood groups: A+, A-, AB+, AB-, B+, B-, O+, and O-
To achieve this, we employ several state-of-the-art algorithms, including Convolutional Neural
Networks (CNN), MobileNet, RNN combined with ResNet, and Vision Transformers. Each of
these methods brings unique strengths, allowing us to evaluate and identify the most effective
approach for our classification task.The proposed system not only seeks to improve accuracy and
efficiency in blood group detection but also aims to enhance the overall healthcare experience by
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providing a quick and reliable alternative to traditional methods. By integrating biometric
identification with medical diagnostics, this project highlights the potential of technology to
transform healthcare practices, ultimately aiming to reduce waiting times and improve patient
outcomes. In summary, this project represents an innovative step toward a more efficient and
patient-friendly approach to blood group detection, setting the stage for further research and
development in the intersection of biometrics and healthcare.
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3. METHODOLOGY
3.1EXISTING SYSTEM

The existing system primarily utilizes Convolutional Neural Networks (CNNSs) for blood group detection
based on fingerprint analysis. CNNs are particularly effective for image classification tasks due to their
ability to automatically extract and learn hierarchical features from images. In this context, CNNs analyze
the intricate patterns of fingerprints and classify them into distinct blood groups.

While CNNs have achieved significant success in various applications, they often require large amounts of
labeled training data and extensive computational resources. Additionally, their performance can be
affected by variations in lighting, orientation, and fingerprint quality, which may lead to inaccuracies in
classification.

3.1.1DISADVANTAGES OF EXISTING SYSTEM

High Computational Cost: CNNs require substantial processing power, making them less feasible for real-time
applications.

Data Requirement: They need large labeled datasets for effective training, which may not always be available.
Overfitting: CNNs can overfit to training data, leading to poor generalization on unseen samples.

Sensitivity to Variations: Performance can degrade with variations in fingerprint quality, such as smudging or dirt.
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Limited Interpretability: CNNs are often viewed as "black boxes," making it difficult to understand the decision-
making process.

3.2 PROPOSED METHODOLOGY
The proposed system enhances blood group detection by leveraging MobileNet, ResNet combined with RNN,
and Vision Transformers. MobileNet provides efficient models optimized for mobile and edge devices, balancing
performance with resource constraints. ResNet, with its residual connections, helps in training deeper networks
without suffering from vanishing gradient issues. Combining it with RNNs allows the model to capture temporal
dependencies, particularly useful in analyzing sequential fingerprint data. Vision Transformers, on the other hand,
utilize attention mechanisms to improve feature extraction and capture long-range dependencies in images,

enhancing classification accuracy.
4, SYSTEM DESIGN
It is a process of planning a new business system or replacing an existing system by defining its components or

modules to satisfy the specific requirements. Before planning, you need to understand the old system thoroughly
and determine how computers can best be used in order to operate efficiently.

4.1 SYSTEM ARCHITECTURE

mm Data Preprocessing

Training Models using MobileNet,
ResNet+RNN and Vision Transformer

Blood Group detection
using finger print images

Testing on validation

Il Classification on new
data
End

Fig. System Architecture

4.2 MODULES
In this Project , There are Two Modules. They are:
«+ System Provider

< User
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MODULES DESCRIPTION
System:

Data Collection:

o Gather and Preprocess Fingerprint Data: Collect fingerprint images along with corresponding
blood group labels from various sources, ensuring high quality and consistency. This process
includes acquiring structured data from medical records and unstructured data from supplementary
sources like healthcare databases and patient surveys.

Feature Engineering:

o Extract and Select Relevant Features: Identify and extract key features from the fingerprint
images that are indicative of blood group characteristics. Techniques such as image processing and
deep learning feature extraction methods will be employed to enhance model performance.

Model Integration:

o Integrate Multiple Machine Learning Algorithms: Utilize a combination of ResNet with RNN,
and mobilenet and Vision Transformer as as an individual models to create a robust predictive model
for blood group classification. Each algorithm will contribute its strengths to improve overall
accuracy and reliability.

Evaluation and Validation:

o Evaluate Model Performance: Assess the performance of the integrated model using metrics such
as accuracy, precision, recall, and F1-score. Validation will be performed on separate test datasets
to ensure the model's reliability and generalizability.

Model Prediction:

o Provide Blood Group Predictions: The trained algorithms will take input fingerprint data and
predict the corresponding blood group. This prediction will serve as the output for users based on
their provided input.

User:
Register:

User Registration: Users must register with their credentials to create an account, enabling them to access
the system's features and functionalities securely.

Login:

User Login: Registered users can log in using their credentials to access the system, ensuring personalized
interaction with the model and results.

Input Data:

Data Input: Users can input relevant fingerprint images and associated information into the system. This
may include uploading image files or providing additional metadata to assist in accurate predictions.

Viewing Results:
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View Predictions: Once the system processes the input data, users will receive predictions and insights about
their fingerprint's associated blood group. Detailed information regarding the analysis, including confidence
levels and any relevant feature analysis, will be presented.

Logout:

User Logout: Users can log out of the system to secure their session, ensuring the protection of their personal
data and maintaining system integrity.

5. RESULTS AND DISCUSSION

In the evaluation of model performance across different architectures, the results reveal distinct levels of accuracy.
The MobileNet achieved an accuracy of 75.04% on the training set and 77.56% on the validation set,
demonstrating a solid performance with a loss of 0.6431 and 0.5700, respectively. The ResNet combined with an
RNN exhibited lower accuracy, achieving 61.45% on the training data and 75.57% on validation, with
corresponding losses of 1.0035 and 0.6754. In contrast, the CNN model performed exceptionally well, attaining
an accuracy of 96.98% on the training set and 89.25% on the validation set, with losses of 0.1119 and 0.2825,
respectively. Notably, the Vision Transformer outperformed all models, reaching an impressive accuracy of
95.56% on the training set and 90.60% on validation, accompanied by a loss of 0.1522 and 0.3016. These findings
indicate that the CNN and Vision Transformer are the most effective architectures for this task, with the Vision
Transformer slightly leading in validation accuracy.

Don't have an account? Register

Fig. Login
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Blood group detection using fingerprint images User Home  Logout

Choose File

Fig . User loginpage
Blood group detection using fingerprint images User Home  Logout

Model Prediction

Predicted Image is: A+

Choose File

Fig. Model prediction

26147 ijariie.com 1462



Vol-11 Issue-2 2025 IJARIIE-ISSN(O)-2395-4396

Blood group detection using fingerprint images User Home  Logout

Model Prediction
Predicted Image is: O+

Choose File

Fig. Result

6. CONCLUSION

The "Blood Group Detection Using Fingerprint” project demonstrates a significant advancement in medical
diagnostics by introducing a non-invasive, efficient method for blood group classification. By leveraging a
combination of state-of-the-art machine learning algorithms, including MobileNet, ResNet with RNN, and Vision
Transformers, the proposed system effectively analyzes fingerprint patterns to accurately identify eight distinct
blood groups.This innovative approach addresses the limitations of traditional blood typing methods, such as
invasiveness, time consumption, and potential human error. The results indicate that our system not only enhances
accuracy but also offers a rapid response suitable for emergency situations. The integration of biometric
identification with healthcare solutions represents a transformative step forward, enabling faster and more reliable
patient care.Moreover, the flexibility and scalability of the proposed algorithms pave the way for future
enhancements and applications in the broader context of biometric systems. As the healthcare sector continues to
evolve with technological advancements, this project highlights the potential for further research and development,
ultimately aiming to improve patient outcomes and accessibility to critical medical services. In conclusion, this
project lays a solid foundation for future innovations at the intersection of biometrics and healthcare.
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