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Abstract—-This  paper discusses designing and
developing a fingerprint-based blood group detection
mobile application, taking advantage of inbuilt
fingerprint sensors on smartphones. It introduces a non-
invasive and reliable system to determine an individual's
ABO blood group based on unique fingerprint patterns.
Advanced machine learning algorithms are used for
classifying the blood groups by processing fingerprint
data. The completely software-based approach does not
require any extra hardware components, which makes it
accessible, scalable, and user-friendly. The application is
targeted toward medical diagnostics, emergency
services, and donor compatibility evaluations.

[. INTRODUCTION

Blood group detection is a primary necessity in
numerous medical and emergency situations, such as
blood transfusions, organ donations, and surgeries.
This is to ensure compatibility and prevent adverse
reactions when transfused. The traditional serological
tests involve invasive procedures, which require a
laboratory setup and skilled personnel. Such methods,
though accurate, take time and are inaccessible in
resource-limited settings or in emergencies.

New applications for healthcare emerged from the
advent of biometric technologies, specifically
fingerprint recognition. The uniqueness of every
individual's fingerprint provides a strong biometric
identification feature but, in addition to that,
fingerprints carry fine details that, recent studies
claim, might correlate with genetic and physiological
characteristics, like blood type.

This study makes use of the prevalence of smartphone
devices with built-in fingerprint sensors to create an
innovative solution in blood group detection. The
proposed solution integrates the processing of
biometric data with machine learning algorithms,
which aims to provide fast, non-invasive, and user-
friendly access to blood group detection compared
with traditional methods. This solution could change
the nature of blood group detection, thereby reaching
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a larger audience and providing a useful solution in
both clinical and non-clinical environments.
Determination of the blood group is very significant
for medical treatment, transfusion compatibility, and
emergencies. However, serological tests require the
facility of the laboratory and carry an invasive nature
to them and hence are not possible all the time.

This  paper  discusses  the development,
implementation, and validation of a mobile application
that explores a software-only approach to blood group
detection using the fingerprint sensors embedded in
modern smartphones. This application combines
biometric data with machine learning techniques to
provide a fast, non-invasive, and accurate alternative
to traditional methods.
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FIG. 1. CLASSIFICATION OF BLOOD GROUP
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II. LITERATURE SURVEY OVERVIEW

A. Introduction to the section

The  literature  survey  reveals  significant
advancements in the use of biometric technologies for
healthcare applications, while also highlighting
recurring challenges such as data quality, algorithm
performance, and ethical concerns. This study builds
on prior research to address these gaps, focusing on
leveraging inbuilt smartphone fingerprint sensors and
machine learning algorithms to achieve reliable and
non-invasive blood group detection.
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B. Individual References

Smith et al., 2020: Explored correlations between
fingerprint ridge patterns and genetic traits, including
blood groups. Demonstrated promising results but
noted challenges in dataset diversity and model
accuracy. Our study builds on this work by
incorporating a larger and more diverse dataset and
using advanced machine learning techniques.

Lee et al., 2021: Investigated the use of convolutional
neural networks (CNNs) for fingerprint pattern
recognition in biometric applications. Achieved high
accuracy but faced limitations in processing speed for
real-time applications. Our approach optimizes
processing efficiency to ensure real-time performance
in a mobile application.

Kumar et al., 2022: Conducted a comprehensive study
on dermatoglyphics and their potential link to blood
groups. Highlighted the need for accessible and
scalable solutions. Our project addresses this by
utilizing widely available smartphone technology to
make blood group detection accessible globally.

Patel, S., & Mehta, D. (2020). "Biometric
Identification and Blood Group Prediction: A Review
of Methods." International Journal of Pattern
Recognition and Artificial Intelligence, 34(5), 2118-
2135. This review paper examines various biometric
identification = methods, including fingerprint
recognition, and their application in blood group
prediction, providing a comparative analysis of
different approaches.

Sharma, P., & Singh, R. (2021). "Fingerprint-based
Blood Group Classification Using Deep Learning."
Journal of Biometric Science and Technology, 15(2),
245-256. This paper discusses advanced deep learning
techniques applied to fingerprint pattern recognition
for blood group prediction, offering insights into
model performance and accuracy.

III. STUDIES AND KEY FINDINGS

A. Traditional Blood Group Detection Methods
Serological Techniques: Laboratory-based antigen-
antibody reaction tests.

DNA Analysis: Genotyping with high accuracy but
limited by cost and accessibility.

B. Fingerprint Biometrics

Ridge Pattern Analysis: Previous studies show
potential correlations between fingerprint ridge
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patterns (loops, whorls, arches) and genetic traits like
blood group.

COMPOSITE

FIG. 2. FINGERPRINT RIDGE PATTERN

Machine Learning Integration: Proven effective in
pattern recognition tasks, providing a foundation for
fingerprint-based classification.

C. Mobile Application Development

Increasing adoption of mobile apps for healthcare
services. Potential for integrating biometric data with
cloud-based and offline processing.

IV.RESEARCH METHODOLOGY

The fundamental motive of the research is to use the
relationship among details and blood type to create an
accurate fingerprint-based blood group test and
evaluate the feasibility of the concept. First the model
is evaluated using existing CNN architectures and
upon observing the performance a custom model can
be constructed for better performance.
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FIG. 3. ARCHITECTURE OF STUDY
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V. SYSTEM DESIGN AND IMPLEMENTATION

A. Application Framework

The app is built using Flutter, a versatile platform that
ensures smooth operation on both Android and iOS
devices. It integrates seamlessly with smartphone APIs
to access fingerprint sensors securely. To protect user
data, biometric authentication is employed, and users
can create personalized profiles to track their medical
history.

B. Software Architecture

Fingerprint Data Acquisition:

The app uses native smartphone APIs to securely
capture fingerprint data, ensuring compatibility with a
wide range of popular devices.

C. Preprocessing Module:
To ensure accuracy, the app enhances fingerprint
images by clarifying ridge patterns and reducing noise.

D. Feature Extraction and Classification:

Advanced algorithms identify key features in
fingerprint patterns, such as ridge minutiae. The app’s
classification engine is powered by a Convolutional
Neural Network (CNN), trained on a robust dataset of
fingerprint images linked to specific blood groups.
Additionally, cloud-based updates allow the model to
continuously improve its accuracy.

E. User Interface:

The app features an intuitive interface, making it easy
for users to detect their blood group and view results.
Each result includes a confidence score, helping users
understand the reliability of the classification.

VI. MISSION OBJECTIVES

A. Primary Objective

To develop a reliable, non-invasive mobile application
for ABO blood group detection using inbuilt
fingerprint sensors.

B. Secondary Objectives

a. Provide real-time results with high accuracy.

b. Ensure ease of use for healthcare professionals
and general users.

c. Enable scalability for global adoption.
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d. Ensure the app delivers real-time results with a
high level of accuracy.

e. Make the application easy to use for both
healthcare professionals and general users,
ensuring accessibility and simplicity in operation.

f. Design the app to be adaptable to future
advancements in fingerprint sensor technology
and healthcare needs, ensuring it remains
effective and relevant over time.

VII. CHALLENGES AND MITIGATION
OBJECTIVES

A. Data quality

Challenge: The quality of fingerprint data can vary
significantly across different devices, leading to
inconsistencies.

Mitigation: To address this, adaptive preprocessing
techniques can be used to standardize the data,
ensuring better consistency regardless of the sensor
used.

B. Algorithm Performance

Challenge: Achieving high accuracy in predicting
blood groups across diverse and varied datasets can be
difficult.

Mitigation: To overcome this, we plan to continuously
update the training dataset with a broader range of
fingerprint samples, improving the model's robustness.

C. Privacy and Security

Challenge: Ensuring the protection of sensitive
biometric and health data is critical.

Mitigation: The solution will incorporate end-to-end
encryption and adhere strictly to privacy regulations
such as GDPR and HIPAA to safeguard user data.

VIII. CONCLUSION

This study highlights the potential of using a software-
only solution for blood group detection through
fingerprint biometrics. By leveraging the capabilities
of smartphones, we offer a quick, cost-effective, and
user-friendly alternative to traditional blood typing
methods. Going forward, we will expand the dataset,
improve algorithm performance, and explore
integration with healthcare management systems for
broader use.
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Our findings suggest that a software-only solution,
utilizing the power of mobile devices, offers a cost-
effective and user-friendly alternative to traditional
blood group testing methods. The positive feedback
from wusability testing further emphasizes the
practicality and potential of this approach in real-
world healthcare applications.

Future work will focus on expanding the dataset to
include a broader demographic, enhancing the
algorithm’s robustness for diverse populations, and
exploring potential integration with healthcare
management systems. The successful integration of
biometric identification for medical purposes
represents a promising step toward more accessible
and personalized healthcare solutions.

IX. ACKNOWLEGEMENT

We would like to express our sincere gratitude to the
faculty and staff of Malnad college of engineering,
Hassan for their invaluable guidance and support
throughout the development of our project on blood
group detection using fingerprint patterns. Special
thanks to our project advisor for their continuous
encouragement and insightful feedback. We also
extend our appreciation to the reviewers for their
constructive comments, which have played a crucial
role in refining this work. Furthermore, we are
thankful to our peers and collaborators for their
contributions through thoughtful discussions and
suggestions.

REFERENCES

[1] Smith, J., & Johnson, M. (2022). "Fingerprint
Patterns and Genetic Traits: A Comprehensive
Study." Journal of Biometrics.

[2] Lee, A., & Wang, Y. (2021). "Machine Learning
Approaches for Pattern Recognition in Biometric
Data." IEEE Transactions on Computational
Biology.

[3] Kumar, R., & Gupta, S. (2020). "Correlation
Between Dermatoglyphics and Blood Groups."
International Journal of Medical Sciences.

[4] Sharma, P., & Singh, R. (2021). "Fingerprint-
based Blood Group Classification Using Deep
Learning." Journal of Biometric Science and
Technology, 15(2), 245-256

IJIRT 172523

[5] Patel, S., & Mehta, D. (2020). "Biometric
Identification and Blood Group Prediction: A
Review of Methods." International Journal of
Pattern Recognition and Artificial Intelligence,
34(5),2118-2135

[6] Bharadwaja, A., Saraswat, P. K., Agrawal, S. K.,
Banerji, P., & Bharadwaja, S. (2004). Pattern of
finger-prints in different ABO blood groups.
Journal of Forensic Medicine and Toxicology,
21(2), 1-4.

[7] Bhavana, D., Ruchi, J., Prakash, T., & JL, K.
(2013). Study of fingerprint patterns in
relationship with blood group and gender-a
statistical review. Arches, 1(1), 15-17.

[8] Fayrouz, I. N. E., Farida, N., & Irshad, A. H.
(2012). Relation between fingerprints and
different blood groups. Journal of forensic and
legal medicine, 19(1), 18-21.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 76



