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Abstract - 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.

Key Words: Fingerprint images, convolution neural
networks, feature extraction, Convolutional neural
networks (CNN).

1. INTRODUCTION

Biometric technology has become an integral part of
various authentication processes in industrial and daily
applications, ranging from mobile transactions to
security verification and smart home systems. Human
recognition systems utilize physical attributes like
fingerprints and retinas, along with behavioral traits
such as voice and gait. Among these, fingerprints are
the most extensively used biometric due to their
uniqueness, stability, and high-security features. Using
fingerprints for blood group detection is an innovative
and non-invasive technique that merges biometric
technology with medical diagnostics. This approach
utilizes the distinctive ridge patterns of fingerprints to

determine blood types, which serve as crucial medical
information for healthcare providers. The principle
behind this method lies in the detection of specific
proteins or antigens corresponding to different blood
groups within the sweat present in the grooves of a
fingerprint. Traditional blood group identification
involves drawing blood, a method that some may find
uncomfortable due to the use of needles. In contrast,
fingerprint-based blood group detection offers a more
convenient and needle-free alternative.

In addition to healthcare, fingerprint-based blood
group detection has significant potential in forensic
science and emergency response scenarios where rapid
blood type identification is essential for immediate
medical intervention. As technology continues to
progress, this method promises improvements in
efficiency and precision within medical and emergency
services. The mechanism behind this technique is based
on the presence of proteins and antigens linked to blood
type in the sweat secreted from the fingertips. These
antigens align with the ABO and Rh blood group
classifications. By analyzing the sweat composition,
researchers can infer an individual’s blood type
accurately. The procedure is painless and non-invasive,
making it a preferred alternative to conventional blood
tests requiring venipuncture. For instance, if an analysis
detects A and Rh antigens, it indicates that the
individual likely has blood type A positive (A+). Once
the analysis is complete, the identified blood type can
be displayed on a digital screen, printed, or integrated
into electronic medical databases for clinical
accessibility. Ensuring reliability in fingerprint-based
blood group detection is vital. Extensive validation
research is conducted to establish a strong correlation
between sweat antigen composition and blood type.
This involves cross referencing results from fingerprint
analysis with standard blood tests to confirm accuracy.
Ongoing research aims to enhance the precision and
reliability of this technology. Advancements in sensor
design, data analysis  methodologies, and
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standardization procedures will contribute to the
widespread adoption of fingerprint-based blood group
identification in medical applications.

2. LITERATURE SURVEY

The literature survey for this project involves a
review of various research studies and methodologies
that have been applied to detect and identify blood
groups using advanced techniques, including
biometrics and Deep learning (DL). These studies
present different approaches, technologies, and levels
of accuracy in determining blood types efficiently.
Below is a summary of a few key works:
2.1 Relation between Fingerprints and blood group

Authors: Vijaykumar,Patil N,and D.R. Ingle.
Methodology: The utilization of fingerprint-based
biometric  identification  exhibits  considerable
reliability, making it suitable for diverse applications.
This current study introduces an effective approach to
determine blood groups through fingerprint analysis.
Fingerprint data, characterized by numerous distinctive
minutiae features, serves as the basis for predicting
blood groups using various techniques of machine
learning. The suggested system employs Multiple
Linear Regression with Ordinary Least Squares (OLS)
and achieves an accuracy of 62percent. Future
investigations should expand
the sample size to enhance result precision and
incorporate additional, asyet-unexplored fingerprint
features for a more comprehensive analysis.
Limitations: Machine learning approaches used,
extremely limited datasets, and an accuracy of 62
2.2 Literature review that shows relation between
fingerprints, lifestyle diseases, and gender

Author: Vijaykumar,Patil N,and D.R. Ingle
Methodology: Fingerprints hold significant promise as
a robust method of identification. This study delves
into the challenge of identifying blood groups and
analyzing age- or lifestyle-related diseases such as
hypertension, type 2 diabetes, and arthritis through
fingerprint analysis. The research examines the
correlation between fingerprint patterns and both blood
group and individual age to gain insights into potential
connections with these health conditions that emerge
with aging or lifestyle factors.
Limitations: A literature survey and analysis without
any experimental method.
2.3 Provides an effective machine learning algorithm
for finger print matching leveraging minute patterns.

Authors: Ali, Mouad MH,et al

Methodology: This study provides an effective method
for fingerprint recognition and identification based on
detail features. The whole process develops
systematically, starting with the first stage of pre-
processing to remove excess material and improve the
clarity of fingerprints.After this, in the second stage,
the extraction process is carried out using the content
extractor algorithm, focusing especially on endings and
forks. Our work concludes with the matching phase,
comprising two segments: the verification process,
employing (1:N) matching, and the verification
process, known as (1:1) matching. Here, a detailed
matching algorithm utilizing the Euclidean distance
measure is applied to assess the similarity score
between two fingerprint images.
Limitations:Preprocessing and machine
approach may not extend to current use case
2.4 The sensor-independent fingerprint extraction
method outperforms traditional methods by capturing
consistent and accurate data

Authors: Alshehri,Helala, etal
Methodology: The unique properties of the finger are
derived from various types of sensors, such as pattern
bumps and dots. The scheme is based on three types of
annotations: routing, BGP and GaborHoG. Directional
identifiers define the instruction projection in the
foreground of the finger. Meanwhile, BGP and
GaborHoG descriptors provide a representation of
fingerprints by encoding many local ridge patterns and
local directions around points. .
Limitations: Performance is worse for distorted
fingerprints.

learning

3. PROPOSED METHODOLOGY
Deep learning has transformed biometric
identification, enabling systems to autonomously
analyze complex fingerprint patterns and predict blood
groups without predefined programming. This
framework leverages advanced neural network
architectures, including convolutional and transformer-
based models, to extract intricate fingerprint features
correlated with blood group classifications
. Architecture Overview: The framework illustrates
the workflow, starting with preprocessing
fingerprint data and ultimately using it to
determine an individual’s blood group. This step
establishes  the  foundation  for  model
development..
. Data Preprocessing: Raw fingerprint data is
collected and processed to remove noise and
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enhance ridge patterns. Features associated with
blood group classification are extracted to make
the data suitable for machine learning models.

. Model Training: The dataset is divided into
training and testing subsets. The training set is
used to train machine learning models, employing
three algorithms—Decision Tree, Random Forest,
and AdaBoost—to classify blood types. The
accuracy of each model is evaluated to ensure
reliable predictions.

. Testing the Models: After training, models are
tested using unseen data to assess their
performance in identifying blood groups based on
fingerprint characteristics.

. Comparison of Results: The classification
accuracy of different models is compared, helping
to determine the most effective algorithm for
fingerprint-based blood group identification.

METHODOLOGY

The proposed methodology leverages high-
resolution  biometric  datasets  containing
fingerprint patterns mapped to distinct blood
group classifications. These datasets encompass
intricate ridge structures, minutiae distributions,
and textural attributes, serving as critical
biomarkers for classification.

Through advanced deep learning architectures,
models analyze fingerprint-derived physiological
traits, employing multi-scale feature extraction,
curvature analysis, and pattern recognition
techniques to establish correlations with blood
group determinants.

Fingerprint samples undergo preprocessing
pipelines, including adaptive denoising, histogram
equalization, and geometric feature isolation,
ensuring optimal data integrity

Fig. 1: Architecture diagram of the proposed
system.

4. SYSTEM DESIGN

A. System Architecture

This structured framework enables efficient blood
group classification using deep learning. The
process begins with fingerprint data acquisition,
followed by preprocessing and feature extraction,
where ridge patterns, minutiae points, and
biometric markers are analyzed.

Next, advanced deep learning models—such as
CNNs,KNN,Random Forest are trained to classify
blood groups based on fingerprint attributesThe
system then undergoes testing and validation,
ensuring high accuracy using precision, recall, F1-
score, and AUCROC metrics This non-invasive
approach holds great potential for healthcare and
security innovations.

A3-% (0,50

Fig. 2: Blood Group Distribution in India

The architecture includes the following stages:

e Data Collection and Preprocessing:
Fingerprint images are collected from a dataset
containing blood group information. Sweat
composition analysis is performed to detect
antigens related to ABO and Rh blood groups.
Image enhancement techniques are applied to
optimize fingerprint ridge detection.
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e Feature Extraction: Key features such as
ridge density, pore structure, and antigen
concentration in sweat are extracted using
image processing algorithms and biochemical
sensors. This data is formatted for machine
learning analysis

e Model Training: Four machine learning
models—Random Forest, Support Vector
Machine (SVM), K-Nearest Neighbors
(KNN), and Logistic Regression—are trained
on the extracted features. Models are evaluated
using accuracy, sensitivity, specificity, and
ROC-AUC score.

e Model Testing: The trained models are tested
on unseen fingerprint data to determine their
predictive accuracy in  blood  group
classification. Comparative  analysis s
performed to identify the most reliable
approach.

o Result Evaluation: Experimental results
indicate that fingerprint-based blood group
identification achieves a classification
accuracy comparable to traditional serological
methods.

B.Data Design

The dataset utilized in this study was sourced from
Kaggle, comprising high-resolution  fingerprint
biometric patterns linked to distinct blood group
classifications. The dataset consists of multiple
fingerprint scans from diverse individuals, ensuring
variability across different blood types. Each sample
represents unique ridge patterns, minutiae points, and
textural features, which serve as critical indicators for
classification.

The primary objective of this dataset is to enable
precise blood group identification using machine
learning techniques, mapping biometric attributes to
genetic determinants. Blood groups are distinctly
labeled, facilitating the development of predictive
models that classify individuals based on fingerprint
features.

5. RESULTS

The Biometric Blood Group ldentification System
leverages  sophisticated  machine  learning
architectures to classify blood types based on
fingerprint biometrics. These models undergo
extensive pre-training and are seamlessly integrated
into a dynamic computational framework, ensuring
real-time blood group determination with high

reliability. The system’s efficacy is meticulously
evaluated using key performance metrics—
including classification accuracy, precision, recall,
and F1-score—to quantify its ability to distinguish
among blood groups with maximal efficiency.

Fig 5.1 Blood Group Identification

CONCLUSIONS

Blood group identification wusing fingerprint
recognition presents a novel approach that could
revolutionize the field of biometric authentication
and medical diagnostics. By leveraging intricate
fingerprint patterns associated with genetic and
physiological markers, this method offers a non-
invasive, rapid, and potentially cost-effective
solution for blood group classification. Integrating
such technology into medical and forensic
applications may enhance efficiency in blood
transfusions, emergency healthcare, and
personalized medicine. However, further research
is necessary to validate the accuracy, reliability, and
scalability of these models before widespread
implementation.
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