International Journal of Research Publication and Reviews, Vol (6), Issue (1), January (2025), Page — 5324-5327

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

Fingerprint Based Blood Group Detection Using Image Processing

Prof. Arpitha Vasudev y Bhagyashree Biradar b, D Vaishnavi ~ Janani A M d, K Joshna Naidu ©

@ Computer Science and Engineering, Assistant Professor, Dayananda Sagar Academy of Technology & Management, Bengaluru, India.

® Computer Science and Engineering, Student, 4th Year, B.E, Dayananda Sagar Academy of Technology & Management, Bengaluru, India.
¢ Computer Science and Engineering, Student, 4th Year, B.E, Dayananda Sagar Academy of Technology & Management, Bengaluru, India.
4 Computer Science and Engineering, Student, 4th Year, B.E, Dayananda Sagar Academy of Technology & Management, Bengaluru, India.
¢ Computer Science and Engineering, Student, 4th Year, B.E, Dayananda Sagar Academy of Technology & Management, Bengaluru, India.

ABSTRACT :

The reviewed papers are based on non-invasive blood group detection using fingerprints. Techniques used include those from image processing and machine
learning, especially CNNs and KNNs. The methods analyse unique fingerprint patterns: loops, whorls, and arches, which can predict blood types. However, they
present promising alternatives to traditional serological methods because they are cost effective and portable, but there are issues such as dataset biases,
standardization, and real-world applicability.

Keywords: Blood Group Detection, Fingerprint Analysis, Deep Learning, Convolutional Neural Network (CNN), Image Processing, Non-Invasive
Diagnosis, Data Augmentation, Fingerprint Patterns, Medical Diagnostics, Machine Learning, Data Preprocessing, Feature Extraction, Model Training,
Classification, Health Monitoring.

INTRODUCTION :

Detection of blood groups is a significant feature in medical diagnostics that is very crucial in carrying out transfusions of blood, transplantation of
organs, and emergency services. The determination of blood group is conventionally achieved by the collection and analysis of blood samples. Though
this is an accurate procedure, it sometimes calls for invasive procedures, a lot of time, and laboratory equipment, which are constraints to the practice.

The research deals with an innovative approach of detecting the blood group using recent image processing and deep learning techniques. In this
context, the methodology used involves studying fingerprint patterns to predict the blood group. Since the features in fingerprints are unique for every
individual, machine learning algorithms can easily extract these features for research study. The proposed technique, by utilizing deep learning models,
such as CNNSs, is to achieve non- invasive, fast, and more accessible alternatives than traditional blood group detection techniques.

The integration of deep learning into blood group detection addresses not only the challenges posed by conventional methods but also opens up
possibilities for revolutionizing diagnostics by providing a cost-effective and portable solution. This paper explores the feasibility of this approach,
detailing its methodology, implementation, and potential impact on healthcare practices.

LITERATURE REVIEW :
1.1 Relationship Between Pattern of Fingerprints and Blood Groups

The research on 450 subjects relates the pattern of fingerprints with blood groups. It divides fingerprints into loops, whorls, and arches; the result was
observed with dominance of loops 49.62%, then came the whorls 42.48%, and finally the arches 7.88%. The result found an association between the
certain pattern of fingerprints with the A, B, and AB blood groups but found no such relation for the blood group O. Statistical analysis seems
promisingwith fingerprint-based blood grouping predictions. It has, in itself, a very potent future in identification and, possibly, healthcare. Research
needs to be continued[1].

1.2 Fingerprint Patterns in Relationship With Blood Group And Gender In Saurashtra Region
This study focuses on finding a correlation between fingerprint patterns, blood groups, and gender among 150 individuals in Gujarat. It segregates the

fingerprint patterns into loops, whorls, and arches, of which loops were found to be the most common and arches least common. The blood-group
frequency found was B+, while the rarest were O- and AB-. In males and females, loops and arches were found dominantly in females, while whorls
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were seeped in the males. The study also emphasizes the highest presence of loops in blood groups B and O, while whorls were found markedly in
individuals having O- blood grouping. Moreover, it brings the possible sphere of works in identification and forensic studies.[2]

1.3 Relation of Primary Fingerprint Patterns with Gender and Blood Group: A Dermatoglyphic Study From a Tertiary Care
Institute in Eastern India.

Fingerprints/Pattern of fingerprints correlated with gender and blood groups among 800 people from Eastern India. Fingerprint patterns were
categorized into loops, whorls, arches, and composites and found a significant difference in the most prevalent pattern, that of loops at 55.9%. Blood
group B was the most prevalent group and 96% of the study population was Rh positive. It was statistically significant between fingerprint patterns and
ABO blood groups, but it was not significant between gender or Rh factor. Though these findings point to possible forensic implications by predicting
one's blood group through fingerprinting, thus helping in personal identification, the uniqueness that dermatoglyphics hold also relational to genetics
and environment. Limitations include a small, uneven gender distribution, thus requiring further studies on a more diverse population to reinforce the
findings.[3]

1.4 Fingerprint feature extraction by Combining texture, minutiae, and frequency spectrum using multitask CNN.

A new CNN-based scheme for the extracted feature from fingerprints, which combines texture, minutiae, and frequency spectrum features, is proposed.
The method consists of a Minutia Attention Module to augment the representation of local regions around minutiae while employing data
augmentations specifically designed for fingerprints. The technique trains only on public datasets, achieving a remarkably high accuracy that surpasses
conventional methods and even high-end commercial software, including VeriFinger. The architecture merges spatial alignment, multi-task learning,
and deep metric learning for improved low-quality fingerprint recognition. Highly robust and efficient, this architecture has been validated under
experiments on different datasets like FVC2004. This contribution advances fingerprint recognition technology towards making it flexible and robust
without large-scale private datasets.[4]

1.5 Fingerprint Based Blood Group Prediction Using Deep Learning

A study revealing the correlation between unique patterns of fingerprint minutiae and blood group prediction using machine learning techniques gets an
accuracy of 62%. Analysis of detailed fingerprint features using convolutional neural networks (CNNs) promises excellent applications for biometric
identification and medical research. The study shows that the fingerprints have the highest occurrence as loops and correlated well with specific blood
groups such as O+ and Rh factor. Such research paves the way to non- invasive blood group identification, having some promising applications in the
fields of forensic science and healthcare. Future directions extend to dataset augmentation and addition of other fingerprint characteristics for better
predictive accuracy and generalization of the model and MATLAB analysis with thresholding, morphological filtering, and extraction in the HSL
plane. It always detects agglutination reactions and accurately classifies the blood without manual interference.[5]

1.6 Relation between fingerprints and different blood groups

The male to female ratio determined from the study was 1.2:1. Blood group distribution reflects the greatest number of blood being that blood group O
(48.9%), followed by A (33.1%), then B (12.8%), and lastly AB (5.2%). Of the subjects, 87.2% were Rh positive cases. Fingerprint patterns were
characterized mainly with loops (50.5%) and then with whorls (35.1%) and lastly with arches (14.4%). Of A and O Rh-positive blood types, loops were
observed to be the predominant pattern (52% and 54.3%, respectively) than whorls (33.4% and 30.6%, respectively). Blood group B shared the fact that
whorls are more common in both Rh-positive and Rh-negative individuals. Loops were most abundant in thumb, index, and little fingers from all blood
types.[15]

1.7 Dermatoglyphics and Their Relationship With Blood Group

An Exploration[16] Correlational study on dermatoglyphics and blood grouping in 150 dental students. Fingerprints were collected with the aid of
Cummins and Mildo's ink method, while pattern observation (loops, whorls, and arches) was done using hand lens. Data were recorded on sex, age,
ABO and Rh blood groups. Among the findings, about 38% were O blood group, followed by A, B, and AB, where Rh was 96.77% positive and 3.23%
negative.This shows the correlation between fingerprint patterns, ABO and Rh blood groups, and gender.

FUTURE RESEARCH ASPECTS :

l. Improved Accuracy with Al and Machine Learning: Al-driven models like CNNs and GANs can refine fingerprint analysis for better
blood group classification. Self learning algorithms will enhance accuracy over time, and multi-modal biometrics can improve reliability by
integrating additional biometric markers.

1. Development of Real-Time and Portable Systems: Portable, handheld devices can facilitate instant blood group detection through
fingerprint analysis. Mobile applications integrated with cloud-based processing will enable remote diagnostics and quick access to medical
data in emergencies.
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1. Integration with Healthcare and Biometric Databases: Linking blood group data to national identity systems and Electronic Health
Records (EHRs) will enable quick identification during medical emergencies. Hospitals and blood banks can use this technology to
streamline donor recipient matching.

V. Advancements in Image Processing Techniques: Higher-resolution fingerprint scanning will capture intricate blood vessel structures,
improving classification accuracy. Techniques like edge detection, texture analysis, and multi-spectral imaging will refine fingerprint-based
blood group detection.

V. Non-Invasive Alternative to Traditional Blood Testing: Eliminating the need for needle-based blood tests, this method offers a painless
and risk-free alternative. It is particularly beneficial for home-based testing, pediatric care, and elderly patients where invasive procedures
are difficult.

VI. Security and Ethical Considerations: Ensuring data privacy with encryption will prevent unauthorized access to biometric and medical

records. Secure databases and strict consent policies will address ethical concerns related to data usage and storage.

VII. Applications in Forensic Science and Crime Investigation: Fingerprint-based blood group detection can assist in criminal identification,
disaster victim identification (DVI), and fraud prevention. By linking fingerprints with blood group data, law enforcement can enhance
forensic investigations.

VIIL. Large-Scale Automation and Deployment: Automated robotic systems in hospitals can facilitate seamless blood group detection. Airports,
military bases, and workplaces can deploy this technology for rapid medical identification and emergency preparedness.

IX. Future Research and Innovations in Biometric Blood Analysis: Sweat analysis from fingerprints could provide additional medical
diagnostics beyond blood grouping. Combining fingerprint and DNA analysis may further improve accuracy, while quantum computing
could enable faster processing and classification.

CONCLUSION :

There is a potential relationship between fingerprint patterns and blood groups, and this can be leveraged by techniques such as CNNs, KNNs, and
statistical analysis to identify different ridge formations. However, these approaches face many challenges that hinder their practical applications,
including data bias because of limited and region-specific datasets, variability in fingerprint quality caused by factors like age, skin texture,
environmental conditions, and the lack of large-scale studies validating these findings. Such obstacles would be overcome through standardization in
data collection, dataset augmentation for enhancing the robustness of the model, and privacy measures for ethical issues. These are very useful
developments in resource-poor areas where non-invasive and low-cost diagnostic tools may be used to make medical services accessible. Improved
preprocessing techniques may also help to manage noisy or partially captured fingerprints and improve the accuracy of predictions despite variations in
input quality. Cross-validation across different demographics is also necessary to ensure that the method is fair and reliable, without any biases that
could affect specific populations. Once these challenges are overcome, fingerprint-based blood group prediction could be a scalable and practical tool
in healthcare, making diagnosis more efficient globally.
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