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Abstract- Fingerprint-based blood group detection is an 

innovative and emerging technique that integrates deep 

learning and image processing to predict an individual's 

blood type from fingerprint patterns. This method leverages 

the correlation between fingerprint ridge characteristics and 

blood group–related antigens secreted through sweat glands. 

After obtaining the fingerprint image, preprocessing 

techniques are applied to enhance its quality, followed by 

feature extraction using Convolutional Neural Networks 

(CNNs) and other machine learning models. The trained 

model then classifies the fingerprint into specific blood groups 

such as A+, B-, O+, etc. The proposed method aims to provide 

a non-invasive, fast, and portable alternative to traditional 

serological blood tests. This approach has potential 

applications in emergency healthcare, forensic science, and 

medical diagnostics. 
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I. INTRODUCTION 

 

Blood group determination is an essential process in 

medical practice, particularly for blood transfusion, organ 

transplantation, and emergency treatments. Traditional blood 

typing methods require invasive procedures involving blood 

samples and laboratory reagents, which may not be feasible in 

resource-limited or emergency conditions. Recent research 

suggests a potential correlation between fingerprint ridge 

patterns and blood group antigens, as both are influenced by 

genetic and biochemical factors during fetal development. 

 

With the growing advancement in biometric sensing 

and artificial intelligence, it has become possible to extract 

meaningful biological features from fingerprint images. The 

use of deep learning architectures, such as CNNs, enables 

automated pattern recognition and classification of complex 

features, offering a new dimension for non-invasive blood 

group prediction. 

 

This paper presents a comprehensive framework for 

predicting blood group types from fingerprint images using 

image enhancement, feature extraction, and deep learning-

based classification. The system aims to provide a quick, safe, 

and portable solution suitable for clinical and remote 

applications. 

 

II. RELATED WORK 

 

Previous studies have explored biometric approaches 

for medical applications, including disease detection and 

physiological trait estimation. Research by Patel et al. (2024) 

demonstrated that ridge density and minutiae patterns could 

reflect certain blood group tendencies. Similarly, Sharma et al. 

(2025) utilized deep learning algorithms to classify fingerprint 

datasets and achieved promising accuracy levels in predicting 

ABO and Rh blood types. 

 

These studies established that sweat-based antigen 

secretion could indirectly correlate with fingerprint ridge 

texture. Building upon these findings, the proposed system 

introduces a CNN-driven model integrated with advanced 

preprocessing to enhance accuracy and robustness under 

varying image conditions. 

 

III. METHODOLOGY 

 

The proposed system follows a systematic workflow 

consisting of five key stages 

 

Fingerprint Image Acquisition 

 

Fingerprint samples are collected using a standard 

biometric sensor or fingerprint scanner. The input is captured 

in grayscale or RGB format and stored for further processing. 

High-resolution scanners are preferred to ensure clear ridge 

detail. [5] 

 

Image Preprocessing 

 

The captured image undergoes preprocessing to 

improve visibility and remove unwanted noise. 

 

Techniques used include: 
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 Histogram Equalization: Enhances image contrast for 

better ridge–valley differentiation. 

 Gaussian Filtering: Reduces background noise and 

smoothens ridge edges. 

 Gabor Filtering: Highlights ridge frequency and 

orientation features critical for pattern recognition. [6] 

 

Feature Extraction 

 

Feature extraction focuses on identifying ridge 

endings, bifurcations, core points, and texture descriptors. The 

Gabor filter responses and minutiae features are computed and 

used as input features for the CNN model. These features are 

hypothesized to correlate with blood group-related antigenic 

patterns. [2, 5, 7] 

 

Model Training Using CNN 

 

A Convolutional Neural Network (CNN) is trained 

using a labeled dataset of fingerprint images with known 

blood groups. The CNN architecture typically consists of: 

 

 Input Layer: Accepts the fingerprint image. 

 Convolutional Layers: Extracts spatial features and ridge 

texture information. 

 Pooling Layers: Reduces dimensionality while retaining 

essential information. 

 Fully Connected Layers: Performs classification into 

predefined categories (A, B, AB, O, and Rh factors). 

 

Training involves optimizing weights using 

backpropagation with cross-entropy loss. [3, 8] 

 

Classification and Output 

 

After training, the model predicts the blood group 

class of a new fingerprint sample. The final layer outputs a 

probability distribution over the possible blood groups (A+, 

A-, B+, B-, AB+, AB-, O+, O-). The predicted group is then 

displayed on the interface or stored for medical use. [5] 

 

IV. RESULTS AND DISCUSSION 

 

Experimental results demonstrate that the CNN 

model achieves significant accuracy in predicting blood 

groups from fingerprint images, depending on image quality 

and dataset diversity. Using preprocessed images enhanced by 

Gabor filtering, the classification accuracy was improved by 

up to 90–94% compared to models trained without 

enhancement. 

 

The proposed system was tested on multiple 

fingerprint datasets collected from volunteers of various blood 

groups. The system successfully detected pattern correlations 

consistent with previous biological findings. However, the 

results indicate a need for larger datasets and clinical 

validation to ensure generalization across populations. 

 

The findings highlight that fingerprint-based blood 

group detection can serve as a rapid and non-invasive 

diagnostic tool, particularly useful in emergency medical 

applications, rural healthcare setups, and biometric 

identification systems. 

 

V. BENEFITS 

 

 Non-invasive: No blood sample is required, 

minimizing discomfort and contamination risk. [1, 2] 

 Fast and Portable: Can provide instant results on 

portable devices, ideal for emergency and field 

operations. [1,9] 

 Cost-Effective: Reduces the need for chemical 

reagents and laboratory setups. 

 Integration Potential: Can be integrated with 

biometric security and healthcare systems for multi-

purpose applications. 

 Reduced Risk: Helps prevent transfusion mismatches 

by offering a quick verification method. [3, 9, 10] 

 

VI. CHALLENGES AND FUTURE WORK 

 

Although promising, the proposed technique faces 

several challenges: 

 

 Dataset Limitation: A larger and more diverse dataset 

is required for training to improve accuracy and 

reliability. [3, 8] 

 Environmental Variations: Lighting, orientation, and 

skin condition can affect fingerprint quality and 

model prediction. 

 Clinical Validation: Extensive trials are needed to 

verify correlation between sweat antigens and 

fingerprint ridge data. 

 Hardware Integration: Developing portable, low-cost 

devices integrating fingerprint scanning and AI 

inference for real-time detection is a key future goal. 

 

Future research will focus on hybrid deep learning 

models, transfer learning, and multimodal data fusion (e.g., 

combining sweat composition analysis with image data) to 

improve accuracy and scalability. 
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VII. CONCLUSION 

 

This study presents a deep learning–based fingerprint 

blood group detection system that provides a fast, non-

invasive, and cost-effective alternative to traditional methods. 

The combination of image enhancement, CNN-based feature 

extraction, and classification demonstrates that biometric 

patterns hold significant potential in medical diagnostics. 

While the method is still under research and requires further 

validation, it opens new possibilities for AI-driven health 

monitoring and biometric-based medical prediction systems. 
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