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This project aims to predict a person’s blood group using fingerprint images through
Convolutional Neural Networks (CNN). By leveraging biometric patterns unique to
each individual, the system extracts relevant features from fingerprint images and
classifies them into different blood groups. The model is trained on preprocessed
fingerprint datasets and evaluated for accuracy, offering a non-invasive, Al-powered
method for rapid blood group identification. This can be valuable in healthcare, forensic

science, and emergency situations.
Introduction:

The most reliable and unique feature of human identity is the fingerprint
pattern. The fingerprint pattern cannot be changed and remains as is till death of
an individual. Till date in the cases of events considerations fingerprint proof is
considered as most important evidence even in court of law. The minutiae pattern
of each human is different and the chance of having similarity is very less almost
one in sixty-four thousand million. The minutiae pattern is different even for twins.

The ridge pattern is also unique and remains unchanged from birth of individual.

Examination throw almost no light on blood bunch forecast and various
infections which accompanies maturing, especially if fingerprints are taken as a
biometric methodology. There are four sorts of fingerprints plans found in fingers
are Loops, Whorls, Arches, and Mixed or Composites. Circles are the most

generally perceived from gathered informational index it nearly found about 65%.
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The identification of blood groups plays a crucial role in various medical
procedures such as blood transfusions, organ transplantations, and forensic

investigations.

Traditionally, blood typing has been performed using serological methods,
which can be time-consuming and require specialized laboratory equipment.
However, with the advent of advanced technologies, there is a growing interest in
developing automated and accurate blood group prediction systems. In recent
years, Convolutional Neural Networks (CNNs) have emerged as a powerful tool
in computer vision and pattern recognition tasks. CNNs excel at extracting
meaningful features from complex images, making them well- suited for fingerprint

analysis, which contains rich information for personal identification
Objectives:

1. Collect the finger print image dataset of all blood groups and pre-process the
data

2. To develop a Convolutional Neural Network (CNN) model specifically
designed for blood group prediction using fingerprint analysis. The model will
be trained to learn and extract relevant features from fingerprint images,
enabling accurate prediction of blood groups.

3. Train the system on a large dataset of labelled blood samples to ensure that
the system can accurately predict the blood group samples.

4. Evaluate the performance of the developed CNN model using suitable

evaluation metrics such as accuracy.
Methodology:

The fundamental motive of the research is to use the relationship among
details and blood type to create an accurate fingerprint-based blood group test
and evaluate the feasibility of the concept. First the model is evaluated using
existing CNN architectures and upon observing the performance a custom model

can be constructed for better performance.
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Figure 1: methodology

The dataset consists of fingerprints and associated blood groups from medical surveys
and manual data collection using fingerprint sensors. Essential preprocessing
techniques, such as ridge separation and histogram equalization, enhance contrast.
Binarization converts grayscale images into binary form, highlighting key features.
Thinning reduces ridge thickness to a single-pixel width while preserving structural

integrity.

Feature extraction transforms fingerprint images into numerical representations for
classification. Ridge patterns are analyzed for orientation, density, and curvature.
Minutiae points, including bifurcations and ridge endings, are detected, mapped, and
encoded into a feature vector. Data augmentation expands the dataset for improved

model performance.

The system follows multiple stages: image acquisition, preprocessing, feature
extraction, CNN training, and evaluation. The CNN model is chosen for its ability to
learn spatial features. The architecture includes convolutional layers, ReLU activation,
max-pooling for dimensionality reduction, and fully connected layers for classification.

A SoftMax activation function predicts blood groups.

The model is trained using a labeled dataset and optimized with Adam optimizer and
categorical cross-entropy loss. Performance is evaluated using accuracy, precision,
recall, and F1-score. Hyperparameter tuning, dropout layers, and cross-validation

enhance robustness.
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Further improvements include data augmentation, expanded datasets, and model fine-
tuning. Once optimized, the CNN model is integrated into a real-world system for

fingerprint-based blood group prediction.
Conclusion And Future Scope:

This project aims to develop a cost-effective, non-invasive method for blood group
prediction using Image Processing and CNNs, addressing the need for accessible

healthcare solutions, particularly in underprivileged regions.

Fingerprint patterns serve as reliable and lifelong identifiers, making them ideal for
automated blood group prediction. CNNs, known for their ability to analyze complex

images, provide a promising approach for accurate and rapid classification.

By leveraging Image Processing techniques and CNN models, this project proposes a
practical point-of-care tool for blood group measurement. It represents a significant

advancement in affordable, accessible blood group prediction methods.

The CNN architecture is designed specifically for analyzing fingerprint images and
predicting blood groups. Experimental results on fingerprint datasets are compared

with traditional serological methods, demonstrating CNNs’ effectiveness.

The study assesses the model’s robustness across different datasets and populations,
evaluating generalization, potential biases, and limitations. Further research areas
include refining CNN architecture, integrating additional features, and optimizing the

model for real-world healthcare applications.

Future work can focus on enhancing the CNN model for improved accuracy and
efficiency. Expanding the dataset with more diverse samples will improve
generalization. The system can also be integrated into a mobile or web-based
application for practical use in hospitals and blood banks. Additionally, linking the
model with digital medical records can streamline patient data management, making

blood group identification faster and more accessible.
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