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ABSTARCT  

The fingerprint pattern stands out as the most authentic and unique characteristic defining human 

identity. This unique pattern is immutable and persists unaltered until an individual's demise. In 

various circumstances, particularly in legal proceedings, fingerprint evidence is highly regarded. 

The distinctive minutiae pattern of each person is unparalleled, with the probability of 

resemblance being exceedingly low, nearly one in sixty-four thousand million. This 

distinctiveness holds true even for identical duplet. The individualistic ridge pattern persists 

unchanged from birth, serving as a constant aspect of personal identity. This paper presents a 

method involving the comparison of specific feature patterns derived from fingerprints for 

personal identification systems. Fingerprint data is employed in the investigation of blood group 

determination as well. In the process of fingerprint matching, ridge frequency is assessed, and 

spatial features are extracted using a Gabor filter for this specific purpose. Consequently, blood 

group determination can be performed using fingerprint analysis.  

I.INTRODUCTION 

Traditional blood group detection methods 

require invasive procedures, laboratory 

equipment, and trained personnel, which can 

be time-consuming and impractical in 

emergency situations. There is a need for a 

quick, non-invasive, and automated method 

to determine blood groups. This project 

addresses this challenge by proposing a deep 

learning-based solution that utilizes 

fingerprint biometrics to accurately predict 

blood groups, reducing reliance on 

conventional testing and enhancing  

accessibility and efficiency in medical and 

emergency Settings. Deep learning, and 

especially a type of artificial intelligence 

called Convolutional Neural Networks 

(CNNs), are really good at learning intricate 

features from image data. When trained on a 

large dataset of fingerprint images labeled 

with corresponding blood groups, these 

models can learn to recognize the underlying 

patterns that may indicate a person’s blood 

type. The advantage of using deep learning 

is its ability to automatically perform feature 

extraction and classification with high 

accuracy, reducing the need for manual 

intervention. This capability makes deep 

learning an ideal approach for developing a 

robust blood group detection system based 

on fingerprints. This project has practical 
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implications in both clinical and emergency 

scenarios. In rural or under resourced areas 

where access to lab facilities is limited, this 

system can provide a quick and reliable 

method for blood group detection using just 

a fingerprint scanner and a computing 

device. Furthermore, during mass casualties 

or disasters, medical responders can utilize 

this system to rapidly identify blood groups 

and make life-saving decisions more 

efficiently. The integration of AI and 

biometrics in healthcare exemplifies how 

technology can address pressing real-world 

problems. 

II.LITERATURE SURVEY 

1.TITLE: Biometric Systems and 

Fingerprint-Based Identification: A Review 

AUTHORS: A. Jain, L. Hong, and S. 

Pankanti 

ABSTRACT:Fingerprint recognition has 

become a leading and commonly used 

technique within biometric systems. 

Furthermore, obtaining fingerprint data is a 

relatively straightforward process. This 

paper delves into the world of fingerprint 

recognition systems, examining crucial 

components such as the technologies 

employed for fingerprint scanning, the 

techniques used to extract distinguishing 

characteristics, and the algorithms that 

enable the comparison of fingerprint 

patterns.The authors detail how minutiae-

based and ridge-based features can be used 

for accurate identification and discuss 

challenges such as image quality, partial 

fingerprints, and spoofing. 

2. TITLE: Deep Learning for Medical 

Diagnosis: Opportunities and Challenges 

AUTHORS: H. Litjens, T. Kooi, B. E. 

Bejnordi, and J. van der Laak 

ABSTRACT:The integration of deep 

learning into medical diagnostics has 

revolutionized data interpretation and 

pattern recognition in healthcare. This paper 

surveys the landscape of deep learning 

applications in medical imaging, 

diagnostics, and predictive analytics. The 

authors emphasize the strength of 

convolutional neural networks (CNNs) in 

analyzing complex data such as X-rays, 

MRIs, and microscopic images. The paper 

discusses how deep learning models can 

extract latent features that traditional models 

may overlook, enabling predictions related 

to diseases, genetic conditions, and 

physiological traits. Challenges such as data 

scarcity, interpretability of deep models, and 

ethical considerations are thoroughly 

addressed. The survey further explores how 

such technologies can be extended to non-

traditional inputs like biometric signals, 

suggesting the feasibility of predicting 

internal health parameters from external 

features like fingerprints. These insights 

pave the way for systems that can infer 

blood groups using fingerprint patterns by 

leveraging the feature learning power of 

deep neural networks. 

3. TITLE: Dermatoglyphics and Their Role 

in Blood Group Prediction: A Statistical 

Study AUTHORS: M. Bansal and K. Rajput 

ABSTRACT: This paper looks into whether 

there's a connection between our unique 
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fingerprint patterns and the main blood 

group system (ABO) using statistical 

analysis. The authors studied a collection of 

fingerprint images from people whose blood 

types were known. They looked for 

connections between the common 

fingerprint patterns (loops, whorls, and 

arches) and different blood groups. They 

used statistical tests to see if the connections 

they found were significant. The study 

discovered that certain blood groups were 

more common in people with specific 

fingerprint patterns. This supports the idea 

that our fingerprints might reflect some of 

our underlying genetic information, like our 

blood type. While this paper doesn't use 

deep learning, it gives us a basic 

understanding of why it might be 

biologically possible to predict blood types 

from fingerprints. This understanding can 

help explain why using AI models, 

especially deep learning, could be a good 

way to automate and improve this prediction 

process. The study encourages more 

research into using AI with biological data 

in healthcare. 

III.EXISTING SYSTEM 

Existing system rely primarily on 

serological methods, where blood samples 

are mixed with specific reagents to identify 

antigens on red blood cells. These 

conventional methods, while accurate, are 

invasive, time-consuming, and require 

trained personnel and laboratory facilities. 

Some traditional machine learning 

approaches have been explored for 

biometric-based blood group prediction, but 

they often require handcrafted feature 

extraction, making them less efficient 

compared to deep learning-based solutions. 

IV.PROPOSED SYSTEM 

The proposed system leverages deep 

learning algorithms to analyze fingerprint 

patterns and correlate them with blood group 

information. It typically involves collecting 

a dataset of fingerprints labeled with known 

blood groups, preprocessing the images to 

enhance features, and training a 

convolutional neural network (CNN), deep 

learning models to classify blood groups 

based on fingerprint patterns. The proposed 

deep learning approach seeks to overcome 

these limitations by automating feature 

extraction and improving classification 

accuracy through large-scale data training, 

making it a promising advancement in non-

invasive blood group determination. 

V.SYSTEM ARCHITECTURE 

A user initiates the process by logging into 

the system. This triggers access to a dataset 

containing fingerprint images along with 

their corresponding blood group 

information. The system then utilizes a train 

and test model, likely CNN algorithm, to 

analyze the user's fingerprint. 
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Figure 5.1 System Architecture 

Based on the patterns identified in the 

fingerprint and the knowledge learned from 

the training data, the system predicts the 

user's blood group. The final output is the 

predicted blood group 

VI.OUTPUT SCREENSHOTS 

Fig no: 6.1  In above screen you get home 

page for blood group determination 

 

Fig no: 6.2 In above screen click on user 

login to login by using login credetials like 

username and password. 

 

Fig no: 6.3  Upload the file an click on 

submit. 

 

Fig no: 6.4 It predicts the type of blood 

group 

 

Fig no: 6.5 In above screen we can see 

97.5 accuracy of CNN algorithm for blood 

group determination using finger print 

and comparison graph of training 

accuracy and loss 

VII.CONCLUSION 

The project “Deep Learning Based Blood 

Group Detection Using Fingerprint” 
demonstrates a novel, non-invasive, and 

intelligent approach to identifying an 

individual’s blood group using biometric 

data. n essence, our fingerprints are like 

nature's ultimate signature – a truly unique 

and unchanging mark that defines who we 

are, right from birth until the very end. 

Because of this incredible individuality, 



 
 

Volume 15, Issue 05, May 2025                                 ISSN 2457-0362  Page 95 

 

especially the tiny details within the 

patterns, fingerprints hold immense weight, 

particularly in legal situations where rock-

solid proof of identity is crucial. The 

chances of two people, even identical twins, 

having the exact same fingerprint details are 

astronomically small. Beyond just 

identification, this research delves into the 

fascinating idea that our fingerprints might 

hold even more secrets. By carefully 

analyzing the patterns and features of these 

ridges, we can potentially uncover other 

personal information, like even our blood 

type.This makes them incredibly reliable for 

knowing who someone is. But the cool thing 

is, scientists are finding that by looking 

closely at things like how often the ridges 

appear and using special computer tools to 

analyze the patterns, we can learn even more 

from fingerprints than just who someone is. 

The research into blood group detection is a 

perfect example of this – it shows that our 

fingerprints might hold hidden clues that 

could be useful in areas like medicine, 

adding another layer to their already 

important role in things like legal cases. It 

really highlights how much valuable 

information is packed into those little swirls 

and lines on our fingertips! 

VIII.FUTURE SCOPE 

The proposed system lays the foundation for 

further exploration into AI-driven biometric 

diagnostics, and its future scope is both wide 

and promising. Imagine feeding a 

supersmart computer model tons of 

fingerprint data from all sorts of people. The 

more it learns, the better it gets at accurately 

guessing things like blood type, no matter 

where someone comes from. Now, picture 

this technology fitting right into your phone 

or smartwatch – suddenly, you have a 

portable tool that could potentially 

determine someone's blood group in remote 

areas or during emergencies, where quick 

information is crucial. But the possibilities 

don't end there! Scientists are also exploring 

if our fingerprints, or even other unique 

biological markers like our iris or palm 

prints, could reveal other secrets about our 

health. And to build trust in these AI 

predictions, researchers are working on 

making the "thinking" behind the computer 

clearer, so doctors and patients can 

understand how the system arrives at its 

conclusions. This whole project is really 

exciting because it shows how combining 

our unique biological traits with powerful AI 

could revolutionize healthcare. Additionally, 

integrating fingerprint recognition into 

mobile and embedded systems could enable 

secure authentication and payment. In 

forensic applications, advanced analysis 

techniques and expanded databases could 

aid in criminal investigations. Research 

directions, such as spoof detection and 

compensating for agerelated changes, could 

further improve system reliability and 

accuracy. 
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