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Abstract- The most reliable and unique feature of human 

identity is the fingerprint pattern. The fingerprint pattern 

cannot be changed and remains as is till the death of an 

individual. Predicting the blood group using fingerprints is a 

concept that attempts to identify a person's blood group by 

analyzing patterns in their fingerprints. The approach 

proposes using the unique features of fingerprints to predict 

blood group types without invasive procedures like blood 

sampling and integration of biometrics -fingerprint analysis 

with medical science -blood group prediction .This method 

introduces a non-invasive, quick, and innovative application 

of  includes the use of advanced image processing techniques 

and machine learning algorithms to analyze fingerprint data. 

This paper discusses a method for identifying individuals by 

analyzing the patterns of details extracted from fingerprints. 

Additionally, it highlights how fingerprints can be utilized to 

investigate certain blood-related issues. The aim of this paper 

is to review recent studies on fingerprint recognition, outline 

the step-by-step process involved in fingerprint identification, 

and summarize the unique characteristics of fingerprints 
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I. INTRODUCTION 

 

 The use of fingerprints for blood group detection is 

an innovative and non-invasive method. Blood type, an 

important piece of medical information, can be identified from 

an individual's fingerprints. The concept is that the sweat 

found in the ridges and grooves of a person's fingerprints can 

be analyzed to determine specific blood groups [1]. 

Fingerprint minutiae, such as ridge patterns, are unique, 

shaped by both genetic and environmental factors. Fingerprint 

recognition algorithms are highly advanced and widely used 

globally for security and authentication purposes [2]. In 

contrast, the traditional method of determining blood types 

requires a blood test, which may involve needles. This new 

technology could streamline medical procedures, enhance 

patient care, and assist in emergency medical situations, 

particularly when immediate access to a person’s blood type is 

critical. 

 

The proposed system consists of an image acquisition 

unit, with MATLAB employed for image processing, feature 

extraction, and machine learning. This system is also designed 

to store donor information for future reference and includes 

features such as printing result summaries and blood bag 

labels [4]. 

 

Blood type is another biological characteristic that remains 

unchanged throughout a person’s life. It plays an important 

role in diagnostic processes for identifying various diseases. 

Typically, a blood test is needed, which involves pricking a 

finger or administering an injection to collect a sample, then 

mixing the sample with antibodies for analysis. One challenge 

in developing a blood group prediction system is the limited 

variety of fingerprint modalities available for analysis [5]. 

 

The combination of deep learning techniques and image 

processing for blood type determination has significant 

potential in the medical field. By automating the process and 

improving accuracy, this technology can expedite blood 

transfusions and possibly enhance patient outcomes [6]. 

Fingerprint-based blood group detection may also prove 

valuable in forensic science and disaster management, where 

quickly identifying a person's blood type is crucial for 

providing timely and appropriate medical care.. 

 

Objectives 

 

1. The main objective is to predict the blood type of a 

person using detailed patterns in fingerprints. 

2. This is based on the principle that each fingerprint is 

unique and can be a reliable identifier. 

3. This information is necessary for training predictive 

models and improving their accuracy. 

 

II. REVIEW WORK 

 

The paper introduces a non-invasive approach for 

detecting blood groups using fingerprint patterns, which is 

innovative and has practical implications in healthcare and 

forensic science. The utilization of Gabor filters for extracting 

spatial features and Convolutional Neural Networks (CNNs) 

for classification is well-suited for the image-based nature of 

the data. The authors’ consideration of pre-trained CNN 
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architectures such as LeNet-5 and Alex Net demonstrates their 

understanding of cutting-edge methods in deep learning. 

While the paper establishes a strong theoretical basis for 

fingerprint-based blood group detection and its potential uses, 

it would greatly benefit from experimental validation, larger 

datasets, and addressing practical and ethical concerns. [1] 

 

Fingerprints show significant potential for identity 

verification. This research explores the challenges of 

determining blood type through fingerprints and investigates 

the connections between fingerprints and conditions such as 

hypertension, type 2 diabetes, and neck pain, which may 

correlate with age or lifestyle factors. The study examines the 

association between fingerprints, blood types, and age to shed 

light on potential links to these conditions that evolve with 

aging or lifestyle changes. [2] 

 

This study proposes an efficient method for 

fingerprint recognition and identification, relying on minutiae 

features. The process starts with preparation, which involves 

removing extraneous details and enhancing the fingerprint for 

improved identification. The subsequent step involves 

extracting features using a specialized algorithm, with a focus 

on ridge endings and bifurcations. The results consist of two 

matching processes: verification through assertion (1:N 

matching) and individual verification (1:1 matching). The 

similarity between fingerprints is assessed using the Euclidean 

distance measure. [3] 

 

The risks associated with manual blood typing, such 

as human errors leading to dangerous transfusion reactions, 

are emphasized. The proposed system includes a capturing 

box with compartments for preparing blood samples and 

capturing images. A high-resolution webcam and controlled 

lighting are used to ensure clear image acquisition. A laptop 

with a graphical user interface (GUI) is employed for 

processing and printing results, improving usability in blood 

donation settings. By integrating image processing with 

machine learning, this approach enhances accuracy and 

addresses the limitations of conventional methods, offering a 

valuable contribution to medical technology with significant 

implications for blood donation and transfusion practices. [4] 

 

Fingerprint-based biometric authentication has 

proven to be dependable and applicable in various scenarios. 

This research introduces a method to determine blood group 

using fingerprint analysis. Fingerprint data, which contains 

unique features, serves as the basis for blood group prediction 

through machine learning techniques. The proposed method 

applies multiple linear regression using the ordinary least 

squares (OLS) approach, achieving 62% accuracy. Future 

work should focus on increasing the dataset size to improve 

accuracy and incorporating additional fingerprint patterns for a 

more exhaustive analysis. [5] 

 

Blood group identification using advanced image 

processing and deep learning techniques is a focal point of this 

research. A significant body of related studies highlights 

different methodologies employed in blood group detection. 

For instance, a study by Jose Fernandez et al. presented an 

automated blood typing system using absorption 

spectrophotometry to detect agglutination, improving the 

accuracy and efficiency of blood analysis. Further 

advancements in measurement and instrumentation for blood 

typing are also discussed, showcasing ongoing progress in the 

field. Notably, spectrophotometry's application in analyzing 

RH phenotypes in blood typing is emphasized, representing a 

substantial improvement in blood analysis methods. [6] 

 

Table 1: Overview of Relevant Research 

 
 

III. METHODOLOGIES 

 

3.1 Convolutional Neural Networks: 
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After the data is gathered, image processing methods 

are employed to improve the quality of the fingerprint images. 

This involves feature extraction techniques that highlight the 

key characteristics of the fingerprints while removing any 

noise. These methods are essential for enhancing the 

effectiveness of the following classification models. 

 

User Interface 

 

• User Input: The user submits data, such as their 

fingerprint or other relevant details, for blood group 

analysis. 

• User Output: After processing, the system displays 

the predicted blood type to the user. 

• This interface acts as the communication link 

between the user and the system. 

 

Blood Group Determination Process The primary processing 

occurs in several key stages: 

 

• Fingerprint Capture: The fingerprint image of the 

user is collected, which forms the input data. 

• Image Enhancement: The fingerprint image is 

processed to improve its quality, eliminate noise, and 

prepare it for feature extraction. 

• Feature Extraction: Key features from the 

fingerprint image are identified using image 

processing techniques. 

• CNN (Convolutional Neural Network): A deep 

learning model (CNN) is applied to analyse the 

extracted features and predict the blood group based 

on learned patterns. 

 

Predicted Blood Group 

 

• The CNN model generates the predicted blood type, 

which is communicated back to the user interface. 

• The process concludes once the prediction is 

provided to the user. 

 

3.2 Convolutional Neural Networks (CNNs): 

 

 
Fig.2 Dataflow diagram of CNN [6] 

 

The methodology centreson the use of Convolutional Neural 

Networks (CNNs) to analyse and classify fingerprint images. 

The paper outlines the process of training CNNs to identify 

different fingerprint patterns, including loops, whorls, and 

arches, which are subsequently linked to specific blood group 

types. The researchers first assess the performance of existing 

CNN architectures before designing a custom model to 

enhance accuracy. 

 

3.3 Scanner Utilization:The study employs the HFDU06 

fingerprint scanner to capture high-quality fingerprint images, 

ensuring that the data collected is reliable and suitable for 

analysis. 

 

3.4 Machine Learning : 

 

 
Fig 3.Machine Learning Pipelines [4] 

 

The methodology proposes using machine learning 

techniques to analyse the relationship between the extracted 

fingerprint features and the corresponding blood groups. The 

goal is to develop a model that can accurately predict an 

individual's blood group based on their fingerprint patterns. 
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Table 2: Analysis of Methods 

 
 

IV. RESULTS 

 

The results of the paper demonstrate that the 

proposed automated method for blood type determination 

using image processing techniques is effective, efficient, and 

has the potential for significant impact in clinical settings. 

 

Based on the review of the referenced studies, the 

results highlight the growing potential of using fingerprint 

analysis for blood group determination, with a focus on image 

processing and machine learning techniques. Demonstrated a 

method for blood group identification based on fingerprint 

analysis, achieving promising results by leveraging fingerprint 

patterns to predict blood types [1]. Reviewed the correlation 

between fingerprint patterns and blood groups, emphasizing 

the potential for using fingerprint characteristics not only for 

blood group determination but also for predicting lifestyle 

diseases [2]. Explored fingerprint recognition through 

minutiae matching, providing foundational techniques for 

biometric identification that could be adapted for blood group 

classification [3] advanced the field by developing a 

computer-based system for blood type identification, 

employing image processing and machine learning algorithms 

to accurately classify blood types from fingerprint images [4]. 

Proposed a novel approach to blood group prediction using 

fingerprint map reading, contributing a unique method that 

could improve diagnostic accuracy [5]. Applied deep learning 

and image processing techniques for blood group detection, 

demonstrating how AI models can enhance the precision and 

automation of fingerprint-based blood group identification [6]. 

Collectively, that fingerprint analysis, when combined with 

advanced computational methods like image processing and 

deep learning, presents a non-invasive and efficient alternative 

for blood group detection. 

 

Table 3: Comparative Analysis of Blood group Detection 

Models 

 
 

V. CONCLUSION 

 

The collective analysis of the referenced studies 

highlights significant advancements in the field of blood group 

determination using fingerprints, combining biometrics, image 

processing, and machine learning technologies.[1]. expanded 

on this by exploring correlations between fingerprint patterns, 

blood groups, and lifestyle-related diseases, showcasing the 

broader implications of biometrics in health 

diagnostics[2]contributed by developing robust minutiae-

based fingerprint recognition techniques, crucial for ensuring 

the accuracy and reliability of blood group predictions[3]. 

Employed advanced image processing and machine learning 

algorithms to enhance classification accuracy, addressing the 

limitations of traditional blood typing methods [4]. Introduced 

fingerprint map reading, offering a statistical perspective for 

blood group prediction through structured fingerprint analysis 

[5].These studies collectively demonstrate the transformative 

potential of integrating fingerprint biometrics with medical 

diagnostics. While the non-invasive nature of this approach 

and its reliance on machine learning show promise, challenges 

such as dataset limitations, variability in fingerprint quality, 
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and ethical considerations need to be addressed for broader 

adoption. Future research must focus on expanding datasets, 

refining techniques, and exploring additional applications in 

personalized medicine and disease prediction to maximize the 

impact of this innovative approach. 
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