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Abstract— 

Identifying an individual’s blood group is a critical requirement in medical 

emergencies, forensic investigations, and healthcare systems; however, 

conventional methods rely on invasive procedures and laboratory testing. 

This study proposes a novel, non-invasive approach to predict blood groups 

using fingerprint map analysis. The motivation behind this research lies in 

exploring the correlation between fingerprint patterns and blood group types 

to develop a faster and more accessible identification system. The proposed 

method utilizes fingerprint image acquisition followed by preprocessing, 

feature extraction, and classification techniques to analyze ridge patterns such 

as loops, whorls, and arches. Machine learning algorithms are applied to map 

extracted fingerprint features with corresponding blood group categories, 

enabling automated prediction. A dataset consisting of fingerprint samples 

along with known blood group information is used to train and evaluate the 

model. The experimental results demonstrate that the system can achieve 

promising accuracy in predicting blood groups, highlighting the feasibility of 

fingerprint-based identification. This approach reduces the need for invasive 

testing and provides a rapid alternative for preliminary blood group 

estimation. The findings suggest that the proposed system can be effectively 

applied in healthcare support systems, biometric identification, and 

emergency response scenarios. Overall, this research contributes to the 

development of innovative, non-invasive biometric techniques for medical 

and forensic applications. 
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I. INTRODUCTION 

Blood group identification is a fundamental 

requirement in medical diagnostics, transfusion 

procedures, and emergency healthcare systems. 

Conventional blood group determination methods 

involve laboratory-based testing using blood samples, 

which are often invasive, time-consuming, and 

dependent on specialized infrastructure. While these 

methods provide high accuracy, they may not be 

suitable in situations where rapid or non-invasive 

identification is required. As a result, there is a growing 

interest in exploring alternative techniques that can 

provide quick and reliable predictions without the need 

for direct blood sampling. 

Biometric systems have emerged as a powerful tool for 

identification due to their uniqueness and reliability. 

Among various biometric traits, fingerprints are widely 

used because of their permanence, individuality, and 

ease of acquisition. Fingerprint patterns, such as loops, 

whorls, and arches, are genetically influenced and 

remain unchanged throughout a person’s lifetime. 

Recent studies suggest a potential correlation between 

fingerprint characteristics and genetic attributes, 

including blood group classification, which opens new 

avenues for predictive modeling. 

Despite ongoing research, there is still a lack of 

efficient and accurate systems that utilize fingerprint 

analysis for blood group prediction in a practical and 

scalable manner. Existing methods often face 

limitations in terms of accuracy, dataset diversity, and 

robustness under real-world conditions. Therefore, this 

study aims to address these gaps by proposing a novel 

approach that integrates fingerprint map reading with 

machine learning techniques for non-invasive blood 

group prediction. 

 

The primary objective of this research is to develop a 

reliable and efficient system capable of predicting blood 

groups using fingerprint features. Specifically, this 

study seeks to analyze fingerprint patterns, extract 

relevant features, and apply classification algorithms to 

establish a relationship between fingerprints and blood 

group types. The research also aims to evaluate the 

effectiveness of the proposed model in comparison with 

existing approaches 

II. LITERATURE REVIEW 

Research on the relationship between fingerprint 

patterns and blood group classification has evolved 

from basic statistical analysis to advanced 

computational techniques. Early studies primarily 

focused on identifying correlations between 

fundamental fingerprint types—loops, whorls, and 

arches—and different blood groups. These works 

reported that certain fingerprint patterns appeared more 

frequently in specific blood group categories. However, 

such studies were largely descriptive in nature, relied on 

limited sample sizes, and lacked robust validation 

methods, which reduced the reliability and 

generalizability of their findings. 

Subsequent research introduced image processing 

techniques to automate fingerprint analysis and improve 

accuracy. Methods such as ridge flow analysis, 

minutiae extraction, and texture-based feature 

descriptors were widely adopted to enhance feature 

representation. In parallel, machine learning algorithms 

including k-nearest neighbors, decision trees, and 

support vector machines were applied to classify 

fingerprint data and predict associated attributes. These 

approaches demonstrated improved performance over 

manual and statistical methods; however, their 

effectiveness was often constrained by feature selection 

challenges, sensitivity to noise, and limited dataset 

diversity. 

 

More recent studies have explored deep learning 

models, particularly Convolutional Neural Networks 

(CNNs), for fingerprint-based classification tasks. 

These models are capable of automatically learning 

complex and hierarchical features from image data, 

resulting in higher prediction accuracy. Despite these 

advantages, deep learning approaches typically require 

large-scale annotated datasets and significant 

computational resources, which may not be feasible in 

all practical scenarios. Additionally, inconsistencies in 

dataset standards and evaluation metrics across studies 

make it difficult to compare results and assess real-

world applicability. 
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2.1 Project Architecture of A Novel Approach to 

Predict Blood Group Using Fingerprint Map 

Reading 

Overall, existing research highlights the potential of 

using fingerprint patterns for blood group prediction but 

reveals several critical gaps, including limited accuracy, 

lack of scalability, and insufficient validation under 

real-world conditions. This study addresses these 

limitations by proposing a novel approach that 

combines efficient fingerprint map reading with 

optimized machine learning techniques to improve 

prediction reliability. Unlike earlier methods, the 

proposed system focuses on balancing accuracy and 

computational efficiency while ensuring robustness 

across diverse datasets. The key contribution of this 

work lies in developing a non-invasive, practical, and 

scalable solution for blood group prediction, which can 

be applied in healthcare support systems, biometric 

identification, and emergency response scenarios. 

III. METHODOLOGY 

The research adopts a structured and experimental 

design to develop a non-invasive system for predicting 

blood groups using fingerprint map reading. The 

methodology integrates image processing techniques 

with machine learning algorithms to analyze fingerprint 

patterns and establish their relationship with blood 

group categories. The study follows a quantitative 

approach, where fingerprint image data and 

corresponding blood group labels are used to train and 

evaluate predictive models. 

The data collection process involves gathering 

fingerprint samples from participants along with their 

known blood group information. A diverse dataset is 

considered to ensure representation across different 

fingerprint patterns such as loops, whorls, and arches. 

The collected fingerprint images are obtained using 

digital fingerprint scanners or image acquisition 

devices, ensuring adequate resolution and clarity for 

analysis. All data is collected with proper consent, and 

ethical considerations such as privacy, confidentiality, 

and secure data handling are maintained throughout the 

study. 

In the preprocessing stage, fingerprint images undergo 

enhancement procedures including grayscale 

conversion, noise removal, normalization, and resizing. 

These steps improve image quality and standardize the 

dataset for consistent analysis. Feature extraction 

techniques are then applied to identify important 

fingerprint characteristics such as ridge flow, texture 

patterns, and minutiae points. These extracted features 

form the input dataset for the predictive model. 

The analysis is carried out using machine learning 

algorithms such as k-nearest neighbors, decision trees, 

and support vector machines to classify fingerprint 

features into corresponding blood group categories. The 

dataset is divided into training and testing sets to 

evaluate model performance. The implementation is 

performed using tools and frameworks such as Python, 

OpenCV for image processing, and Scikit-learn for 

machine learning model development. 

The performance of the system is assessed using 

evaluation metrics including accuracy, precision, recall, 

and F1-score. The results are analyzed to determine the 

reliability and effectiveness of the proposed approach. 

This methodology ensures that the study is reproducible 

and provides a clear framework for future researchers to 

further explore fingerprint-based blood group prediction 

systems. 

IV. RESULTS AND DISCUSSION 

The Fingerprint-Based Blood Group Prediction System 

demonstrates strong performance in accurately 

identifying blood groups using fingerprint biometrics. 

The model was trained and tested on a dataset of 

fingerprint images, where preprocessing and Gabor 

filter-based feature extraction significantly improved 

the quality of input data. The Convolutional Neural 

Network (CNN) effectively learned the complex 

relationships between fingerprint patterns and 

corresponding blood groups, resulting in reliable 

classification outcomes. 

The system achieved good accuracy in predicting blood 

groups along with Rh factors, indicating the 

effectiveness of combining feature extraction with deep 

learning techniques. The preprocessing steps, including 

noise removal and image enhancement, played a crucial 

role in improving prediction performance. Additionally, 
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the use of Gabor filters helped in capturing important 

ridge and texture features, which contributed to better 

model learning and classification. 

The results also show that the system performs 

efficiently in real-time scenarios, providing quick 

predictions with minimal delay. This makes it suitable 

for practical applications, especially in emergency 

situations and remote healthcare environments where 

rapid decision-making is essential. Compared to 

traditional laboratory-based methods, the proposed 

system offers a non-invasive and faster alternative, 

reducing the need for blood sample collection and 

specialized equipment. 

Furthermore, the system demonstrates scalability by 

handling multiple inputs and maintaining consistent 

performance across different samples. The integration 

of a user-friendly interface ensures ease of use, while 

the storage of prediction results supports future analysis 

and validation. Overall, the discussion highlights that 

the proposed approach is accurate, efficient, and 

practical, with significant potential for real-world 

healthcare applications. 

V. CONCLUSION 

This research introduced a non-invasive method for 

estimating blood group using fingerprint map analysis, 

demonstrating that meaningful associations can be 

derived from biometric features when combined with 

machine learning techniques. The study confirmed that 

ridge patterns and texture-based features can be 

effectively utilized to classify blood group categories 

with reasonable accuracy, indicating the potential of 

fingerprints as an alternative source of biological 

inference. 

From a practical perspective, the proposed system 

offers a rapid and accessible solution for preliminary 

blood group identification, which can be valuable in 

emergency healthcare situations, remote areas, and 

large-scale screening processes. From a theoretical 

standpoint, this work contributes to the growing field of 

biometric-based predictive modeling by exploring the 

relationship between physiological traits and genetic 

characteristics. 

Despite these contributions, the system’s performance 

is influenced by factors such as dataset quality, 

variability in fingerprint patterns, and environmental 

noise during image acquisition. These limitations 

highlight the need for more diverse datasets and robust 

feature extraction methods. Future research can focus 

on integrating deep learning models to enhance feature 

representation, increasing dataset size for better 

generalization, and developing real-time systems for 

practical deployment. 

Overall, this study provides a foundation for further 

exploration of non-invasive biometric techniques in 

medical and forensic applications, with the potential to 

improve both efficiency and accessibility in critical 

identification processes. 
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