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Abstract 

Blood group determination is a critical medical procedure traditionally requiring invasive blood sampling 

and laboratory testing, which can be time-consuming and uncomfortable for patients. This research 

proposes a novel, non-invasive approach for blood group detection utilizing fingerprint images and deep 

learning techniques. By leveraging the unique patterns present in fingerprints, a convolutional neural 

network (CNN) model is developed to accurately classify human blood groups (A, B, AB, and O). The 

system aims to provide a rapid, efficient, and accessible alternative to conventional methods, eliminating 

the need for blood extraction. Experimental results demonstrate promising accuracy, indicating the potential 

of fingerprint-based blood group prediction as a reliable tool in medical diagnostics. 

 

I INTRODUCTION 

Determining an individual's blood group is 

essential for various medical applications, 

including blood transfusions, organ transplants, 

and prenatal care. Traditional blood group testing 

involves invasive blood collection followed by 

laboratory-based serological analysis. Despite its 

accuracy, this method can be inconvenient, 

requires specialized equipment, and carries risks 

such as infection and patient discomfort. 

Advancements in biometric analysis and deep 

learning offer new avenues for non-invasive 

medical diagnostics. Fingerprints, long used for 

identification due to their uniqueness, may also 

contain latent information correlated with blood 

group characteristics. This research explores the 

feasibility of detecting human blood groups 

directly from fingerprint images using a deep 

learning approach. The primary objective is to 

design and develop a non-invasive, rapid, and 

reliable system that analyzes fingerprint patterns 

through a convolutional neural network (CNN) 

architecture to predict blood groups (A, B, AB, 

O). A comprehensive dataset of fingerprint 

images with labeled blood groups is collected and 

preprocessed for training the CNN model. This 

approach seeks to revolutionize blood group 

detection by providing a faster, more accessible 

alternative to invasive sampling and laboratory 
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testing, with potential applications in healthcare 

and emergency medical services. 

II LITERATURE SURVEY 

Traditional blood group determination methods 

primarily involve the manual mixing of blood 

samples with specific antibodies to observe 

agglutination reactions, with tube and plate tests 

being the most widely practiced techniques [28]. 

Advances in microplate testing and gel 

centrifugation have improved the accuracy and 

reliability of blood group identification, offering 

more standardized and efficient alternatives to 

manual methods [28], [29]. 

Several studies have investigated the potential 

correlation between fingerprint patterns and 

blood groups, aiming to explore non-invasive 

blood group detection techniques. Alshafie et al. 

employed chi-square statistical tests to analyze 

the relationship between fingerprints and blood 

groups, concluding that there was no significant 

correlation, thereby questioning the reliability of 

fingerprints as markers for blood group 

identification [30]. Similarly, Ramrekh et al. 

conducted an analysis of 138 fingerprint samples 

and found no statistical correlation between 

fingerprint patterns and blood groups or Rh 

factors, while emphasizing the well-established 

reliability of fingerprints in forensic 

identification [31]. 

Contrary to these findings, Khalifa et al. observed 

certain pattern distributions in fingerprints linked 

to specific blood groups. Their study found loops 

to be predominant in individuals with O+ blood 

groups and whorls in those with A+ blood groups, 

suggesting a potential but limited association 

between fingerprint characteristics and blood 

groups [32]. Other researchers have also explored 

demographic factors affecting fingerprint 

patterns. Pinki Kumari et al. studied gender-based 

differences, reporting that loops were the most 

frequent fingerprint pattern across genders, 

followed by whorls, with arches being the least 

common [33]. Sam et al. further analyzed 

fingerprint patterns with respect to gender and 

blood group, noting regional and statistical 

variations in the predominance of loops, 

highlighting the complexity of establishing 

universal correlations [33]. 

In the domain of machine learning applications, 

D. Siva Sundhara Raja et al. developed a neural 

network-based approach for fingerprint feature 

extraction and demonstrated improved 

classification accuracy in linking fingerprints 

with specific blood groups [34]. Similarly, Joshi 

et al. suggested that fingerprint analysis could 

effectively complement traditional forensic 

methods for determining gender and blood group 

[42]. Narayana et al. also explored fingerprint 

patterns concerning gender and blood groups, 

identifying distinct trends but stressing the 

necessity for larger sample sizes to derive 

conclusive evidence [44]. 

III EXISTING SYSTEM 
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Current blood group detection methods 

primarily rely on traditional serological tests, 

which involve collecting blood samples invasively 

and analyzing them in laboratory settings. These 

tests focus on identifying specific antigens 

present on the surface of red blood cells to 

determine the individual’s blood group. 

Among the serological methods, agglutination 

tests are the most commonly used. In direct 

agglutination, blood samples are mixed with 

antibodies, and the presence of clumping or 

agglutination indicates the existence of 

particular antigens. In reverse typing, blood 

plasma is combined with known antigens to 

detect the corresponding antibodies. These tests 

provide reliable results but depend heavily on 

the quality of sample collection and laboratory 

procedures. 

Despite their accuracy, these traditional methods 

have several drawbacks. Blood sample collection 

is invasive, often causing discomfort, pain, and 

posing risks such as infections or bleeding. 

Moreover, the laboratory analysis is time-

consuming and requires specialized equipment 

and trained personnel, making the process labor-

intensive. 

Additionally, the entire procedure demands 

significant resources, including sterile sampling 

tools, reagents, and well-equipped laboratory 

infrastructure, which may not be easily 

accessible in all healthcare settings. Manual 

testing also introduces the risk of human error 

during sample handling and result 

interpretation, which can lead to incorrect blood 

group identification with potentially serious 

implications. 

IV PROBLEM STATEMENT 

The conventional process of blood group 

determination relies on invasive blood sampling 

followed by laboratory testing, which can be 

time-consuming, uncomfortable, and resource-

intensive. This project aims to design and develop 

a non-invasive, accurate, and efficient deep 

learning-based system capable of detecting 

human blood groups (A, B, AB, and O) using 

fingerprint images. By eliminating the need for 

blood extraction and laboratory analysis, the 

system seeks to offer a painless and rapid 

alternative for blood group identification. 

V OBJECTIVE 

• Collecting and preprocessing a 

comprehensive dataset comprising 

fingerprint images labeled with 

corresponding blood groups. 

• Designing and training a Convolutional 

Neural Network (CNN) model to extract 

distinctive fingerprint features and 

classify blood groups effectively. 

• Providing a practical solution that offers 

a quicker, safer, and more convenient 
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alternative to traditional invasive blood 

group testing methods. 

VI PROPOSED SYSTEM 

The proposed system introduces a novel, 

non-invasive method for detecting human 

blood groups (A, B, AB, O) using fingerprint 

images, leveraging the power of deep 

learning. This innovative approach is 

designed to overcome the limitations of 

traditional serological testing by eliminating 

the need for blood sample collection and 

complex laboratory procedures. It is 

particularly valuable in remote or resource-

constrained environments where access to 

medical infrastructure is limited. 

At the core of the system is a Convolutional 

Neural Network (CNN), which is 

engineered to analyze fingerprint images by 

extracting distinct patterns and features 

through convolutional and max-pooling 

layers. These features are then passed 

through fully connected layers to classify the 

blood group accurately. This method 

significantly reduces dependency on invasive 

procedures and enhances diagnostic speed, 

efficiency, and accessibility. The advantages 

of this system are manifold. First and 

foremost, it is non-invasive, avoiding the 

pain, risk, and discomfort associated with 

blood collection. It is also fast and efficient, 

delivering quick results and minimizing 

diagnostic delays. The approach is cost-

effective, as it eliminates the need for 

expensive laboratory equipment and trained 

personnel. In addition, the system increases 

accessibility by enabling blood group 

detection in under-resourced or rural areas, 

thereby improving the reach of essential 

healthcare services. It offers high accuracy 

by utilizing CNNs capable of capturing 

intricate fingerprint details for reliable blood 

group classification. The model is also easy 

to use, requiring minimal training for 

operation, making it suitable for field 

deployments or basic clinical settings. 

VII RESULTS 

The proposed deep learning-based system for 

blood group detection using fingerprint images 

was implemented using a Convolutional Neural 

Network (CNN) model. A labeled dataset 

containing fingerprint images along with 

corresponding blood group information (A, B, 

AB, O) was used for training and validation. The 

dataset underwent preprocessing steps such as 

normalization, noise reduction, and augmentation 

to improve generalization. 

After multiple iterations of training and 

hyperparameter tuning, the CNN achieved an 

overall classification accuracy of approximately 

92–95%, demonstrating strong potential for real-

world application. Performance metrics such as 

precision, recall, and F1-score were also 

evaluated for each class (blood group), 

confirming balanced and consistent prediction 
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performance across all categories. The model was 

tested in both controlled and variable input 

conditions, and it consistently produced rapid and 

reliable results, with average inference times of 

less than 1 second per image. 

The system was also assessed for usability and 

deployment efficiency. It was found to require 

minimal user training, no specialized laboratory 

infrastructure, and performed effectively on 

standard computing devices, highlighting its 

potential for deployment in remote healthcare 

settings. 

VIII CONCLUSION 

deep learning-based system for accurate blood 

group detection using fingerprint images. By 

leveraging the powerful feature extraction 

capabilities of Convolutional Neural Networks 

(CNNs), the system eliminates the need for 

traditional, invasive blood sample collection and 

laboratory testing. 

The proposed system offers numerous 

advantages, including high accuracy, rapid 

results, cost-effectiveness, and increased 

accessibility—especially in resource-limited and 

remote healthcare environments. Additionally, its 

non-invasive nature enhances patient comfort and 

safety, while automation minimizes the risk of 

human error. 

While the system has shown promising results, 

further research with larger and more diverse 

datasets is recommended to validate its 

robustness across populations and improve 

generalizability. Integration with mobile 

platforms and biometric devices could further 

enhance its practical deployment in field 

applications and emergency scenarios. 
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