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Abstract: The most trustworthy and distinctive aspect of human identity is the fingerprint pattern. The fingerprint pattern cannot 

be altered and stays as it is till death of a person. Up to this date in the cases of events consideration fingerprint     evidence        

is regarded as most crucial evidence even in court of law. The minutiae pattern of every human is distinct and the possibility of 

having similarity is very rare almost one in sixty-four thousand million. The minutiae pattern varies even in twins. The ridge 

pattern is also distinct and does not change from birth of individual. The approach provided in this paper include matching of 

minutiae feature pattern obtained from fingerprint for person identification system. The issue of blood group is also researched 

with the assistance of fingerprint. The fingerprint matching is processed with the estimation of ridge frequency. The spatial 

features for this purpose are extracted via Gabor filter. The HFDU06 fingerprint scanner-based work here is displaying 

considerable efficiency which forms the image processing activities like image to binary and thinning for correcting and 

normalization of fingerprint patterns. 

Keywords: Machine Learning, Blood Groups, ABO typing, Fingerprint Map Reading, Additionally, the system’s lightweight 

architecture enables deployment on mobile and edge devices. 

 

I. INTRODUCTION 

Blood group identification is a critical medical diagnostic process that contributes significantly to transfusions, organ 

transplantation, and emergency interventions. Conventional approaches are based on the sample of blood, which involves invasive, 

time-consuming, and human error-prone processes. Delayed identification of a patient's blood group in critical conditions can result 

in serious medical complications. To overcome these shortcomings, this project proposes a non-invasive methodology. 

The fingerprint matching is computed with ridge frequency estimation. Spatial features used for this intent are extracted employing 

Gaborfilter. The fingerprint reader-based work reported here demonstrates impressive efficiency which forms the image processing 

operations like image to binary and thinning for fixing the potential to revolutionize healthcare diagnostics, enhancing efficiency in 

medical emergencies, transfusion safety, and donor-recipient fingerprint analysis for blood group identification. Fingerprints are 

distinctive, consistent over an individual's lifetime, and commonly employed for identification. Utilizing machine learning methods, 

such as Convolutional Neural Networks (CNNs), 

MobileNet, ResNet, and Vision Transformers, the present system examines the fingerprint minutiae patterns to accurately classify 

blood. 

and making it available in remote or resource-poor locations. 

 

II. PROPOSED SYSTEM 

The proposed system of blood group identification is based on a structured sequence of processes with the aid of fingerprint 

scanning and machine learning algorithms to properly identify blood groups. 

It begins with fingerprint acquisition, where the fingerprint image of the user is captured by a high-resolution scanner. Then it is 

preprocessed, which is, converted to binary, denoised, and thinned to achieve better clarity and highlight prominent fingerprint 

features such as minutiae points and patterned ridges. The data is loaded, data preprocessing comes next. It involves the smoothing 

of the fingerprint images through noise reduction, contrast adjustment, and binary conversion so that the image quality is enhanced. 

Fingerprint thinning is also done to emphasize the ridge and minutiae points, which are important for proper classification. Once 

preprocessing is done, the system proceeds to the training stage, where deep learning models like MobileNet, ResNet with RNN, 

and Vision Transformers are employed. 

the model is validated using validation data to check its accuracy and performance. Validation ensures that the model performs well 

on unseen fingerprint images and can classify blood groups correctly. MobileNet offers computational power, ResNet+RNN 

captures high-resolution fingerprint patterns, and Vision Transformers improve global feature recognition by self-attention the 

corresponding blood group is anticipated. 
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Finally, the process reaches the end stage, in which the outcome of blood group categorization is displayed. Finally, the process 

terminates at the end stage, in which the outcome of the blood group classification is displayed. Following the preprocessing of the 

fingerprint, the system removes features using advanced image processing techniques like Gabor filtering and deep models. 

MobileNet provides lightweight and efficient computation, ResNet+RNN facilitates enhanced deep feature learning, and ViT 

extracts global relations in the fingerprint image to enhance classification accuracy. On processing, the model identifies the 

fingerprint into one among the four prominent blood groups (A, B, AB, or O) from patterns it has learned. The resulting 

classification of blood groups is then displayed on the system interface. The noninvasive method avoids extraction of blood 

samples, thereby becoming a fast, economical, and error-free measure for real-time medicine. The system is particularly helpful for 

emergency conditions, blood donation camps. 

The proposed blood group identification system using fingerprint images has vast potential for future growth of biometric, medical, 

and artificial intelligence systems. The device is particularly useful during emergency, blood banks, and mobile medical clinics, 

where accuracy and prompt blood group identification are necessary. 

 

III. LITERATURE SURVEY 

The system presented in this research is more advanced than blood group categorization by state-of-the-art deep learning models 

like MobileNet, ResNet with RNN, and Vision Transformers. The models are enhanced in terms of accuracy, efficiency, and 

flexibility compared to the conventional CNN-based models. 

MobileNet is utilized to make the model efficient on mobile and edge devices with low computational expense and high accuracy in 

the wake of continuous developments in artificial intelligence and biometric analysis, and fingerprint-based blood group 

identification has the potential to transform medical diagnosis, improving efficiency in medical emergencies, transfusion safety, and 

donor-recipient fingerprint analysis for blood group identification has the development of AI-based techniques for classification. 

Early research mainly utilized Convolutional Neural Networks (CNNs) for feature extraction and classification with promising 

results but the drawbacks of high computational expense and vulnerability to variations in images. 

Later developments introduced hybrid models with ResNet, RNN, and Vision Transformers architectures that offered better 

accuracy and stability. The research has established that ridge patterns, minutia points, and spatial features of the fingerprint could 

be validated by machine learning models successfully in trying to forecast blood groups. 

Moreover, researchers have requested huge quantities of labeled data and data pre-processing methods like Gabor filtering to 

enhance the quality of fingerprint images and the accuracy of classification. 

The new system avoids the use of invasive blood tests, thus making it faster, efficient, and error-free in comparison to the 

conventional method. The use of deep learning models makes the system robust to fingerprint quality variation, making real-time 

applications even. Since it can be deployed at hospitals, blood camps, and emergency wards, the project has a vast potential to 

revolutionize the detection of blood groups by biometric analysis.                 

 

IV. ALGORITHMS 

The process begins with the step of fingerprint capture in which the user's fingerprint image is read by a fingerprint scanner. 

It pre-processes the image upon capture, e.g., thins and binarizes it to improve its quality and identify prominent features. 

The system then moves on to feature extraction, where the unique features of the fingerprints such as minutiae points and ridges 

patterns are found. 

Convolutional neural networks, CNNs are employed as the basic feature extraction algorithm utilized in fingerprint processing. 

They employ convolutional layers in trying to search for and find primary ridge patterns and minutiae points. 

Mobilenet, Mobilenet is employed in an effort to keep the system lightweight and easy to use in real time. It employs depthwise 

separable convolutions that reduce parameters and computational complexity with high accuracy. 

Resnet+Rnn,ResNet (Residual Neural Network) enhances deep learning performance by applying residual connections to avoid the 

vanishing gradient problem in deep networks.  

These models categorize fingerprint patterns into their respective blood groups through the analysis of the patterns using trained AI 

algorithms. Upon completion of the classification, the output on the screen is the determined blood group. The system then stops the 

process, offering a non-invasive and effective means of blood group identification. 

This method obviates the necessity for traditional blood tests, and thus it is a quicker, easier, and more accurate substitute for real-

time medical use. 
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V. WORKING 

The proposed blood group detection system is an orderly set of steps, such as fingerprint reading and The model proceeds to the 

classification phase, where new fingerprint scans are analyzed, if it represents a high degree of accuracy. 

Vision transformers (vit),Vision Transformers (ViT) split fingerprint images into patches and process them using self-attention 

mechanisms, unlike CNNs that focus on local features. 

 

VI. ARCHITECTURE 

The proposed system of blood group identification is based on a structured sequence of processes with the aid of fingerprint 

scanning and machine learning algorithms to properly identify blood groups. 

It begins with fingerprint acquisition, where the fingerprint image of the user is captured by a high-resolution scanner. 

It is then preprocessed, which involves binary conversion, denoising, and thinning for improved clarity and to emphasize major 

fingerprint characteristics like minutiae points and patterned ridges. 

The dataset is loaded, the data preprocessing is the next step. It includes the smoothing of the fingerprint images using noise 

reduction, contrast adjustment, and conversion to binary so that the quality of the images improves. Fingerprint thinning is also done 

to emphasize the ridge and minutiae points, which are important for proper classification. 

Once preprocessing is done, the system proceeds to the training stage, where deep learning models like MobileNet, ResNet with 

RNN, and Vision Transformers are employed. 

The model is validated using validation data to check its accuracy and performance. Validation ensures that the model performs well 

on unseen fingerprint images and can classify blood groups correctly. 
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MobileNet offers computational power, ResNet+RNN captures high-resolution fingerprint patterns, and Vision Transformers 

improve global feature recognition by self-attention the corresponding blood group is anticipated. 

Lastly, the process ends at the end stage, where the result of blood group classification is shown. 

Lastly, the process ends at the end stage, where the result of blood group classification is shown. 

After preprocessing the fingerprint, the system extracts features employing sophisticated image processing methods such as Gabor 

filtering and deep models.  MobileNet provides lightweight and efficient computation, ResNet+RNN facilitates enhanced deep 

feature learning, and ViT extracts global relations in the fingerprint image to enhance classification accuracy. 

On processing, the model identifies the fingerprint into one among the four prominent blood groups (A, B, AB, or O) from patterns 

it has learned. The resulting classification of blood groups is then displayed on the system interface. The noninvasive method avoids 

extraction of blood samples, thereby becoming a fast, economical, and error-free measure for real-time medicine. The system is 

particularly helpful for emergency conditions, blood donation camps. The suggested blood group detection system based on 

fingerprint images has tremendous possibilities for future development of biometric, healthcare, and artificial intelligence 

applications. The system is especially useful in emergency situations, blood donation centers, and mobile medical units, where 

timely and accurate blood group determination is required.        

 

VII. ADVANTAGES OF PROPOSED SYSTEMS 

The system is also very portable and scalable, whereby it can be used in mobile devices, hand-held scanners, and IoT-driven 

healthcare systems. This renders it available to many people and large-scale deployment possible in many different medical, 

forensic, and research applications. In addition, as this technique does not include direct handling of blood samples, it has the added 

advantage of minimizing contamination risks, infections, and biohazard waste, making it safer and more hygienic for blood group 

detection. blood group detection is conducted, thereby being a quick and precise alternative to conventional techniques. 

The system proposed for detecting blood groups based on fingerprint images has vast possibilities for future developments in the 

areas of biometrics, healthcare, and artificial intelligence.                  

 

VIII. FUTURE SCOPE 

Further advancements in deep learning algorithms can enhance the accuracy of blood group classification. By incorporating 

Generative Adversarial Networks (GANs) and attention mechanisms, the system can improve feature          

                   

IX. CONCLUSION 

With biometric recognition and deep learning algorithms, the system is devoid of blood sample collection, lab tests, and chemicals, 

resulting in a faster, safer, and more comfortable process. The combination of MobileNet, ResNet+RNN, and Vision Transformers 

(ViT) allows the system to give high accuracy and reliability in the classification of blood grouping with fewer human errors that are 

present in traditional testing. 
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Moreover, the system reduces remarkably on infection and biohazardous waste, as there is no direct contact between the blood 

samples and human beings. With further evolution of machine learning, biometric security, and IoTbased medical devices, the 

technology can potentially revolutionize the healthcare sector for the better by providing easier, automated, and more accurate 

detection of blood groups. 

Future enhancements can even include multi-biometric integration, advanced AI algorithms, and mobile-based systems to enhance it 

further and make it even more efficient and accessible. To put it all together, the system provides an enhanced, streamlined, and 

highly accurate solution for blood group identification, done away with the disadvantages of current practice with more medical 

support, real-time diagnosis, and improved patient care. 

extraction from fingerprint images, hence increasing its reliability even in the case of deviation such as fingerprint distortions, noise, 

and poor-quality scans. This would even increase the security and accuracy of the system to make it more suitable for use in medical 

identification, forensic sciences, and personalized care. 

Its application in real-time in blood donation camps, hospitals, and relief operations can revolutionize the process of detection of 

blood group once and for all, rendering it a fast, noninvasive, and highly effective replacement for present methods. The largest 

scope of optimization is integration with healthcare systems, where the technology can be paired with data from hospitals and blood 

banks to create automated patient records. This will ensure fast and efficient access to blood group information, especially under 

emergency and transfusion operations. blood group analysis is carried out, which is a quick accurate substitute for the traditional 

process. Perhaps the key area of development is its interconnection with healthcare systems, under which this system can be 

integrated with hospital registers and blood bank systems to expedite patient documents. This will ensure quick and effective access 

to blood group information, especially in emergency situations and transfusion processes. 
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