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ABSTRACT: Derm Analytics introduces a new,non-invasive trend to predict ABO and Rh blood groups using point 

crest textures. Our method uses high-resolution point images to optimize a full set of features such as the viscosity of 

the crest, ramifications points, and GLCM texture describers, which also fed into a CNN for the bracket of the blood 

type. We acquired a separate set of labeled point samples to estimate and train our model, evaluating performance 

against criteria such as delicacy, perfection, recall, and F1- score. primary findings show promising prophetic potential, 

pushing the eventuality of crest-textural biometrics as a quick-fire, movable, and low-cost volition to conventional 

serological tests. This system can be particularly valuable in exigency scripts and low-resource environments, providing 

a useful supplement to being blood-coding methods. The model is trained on a labeled dataset containing fingerprint 

samples with known blood types and is evaluated using accuracy, precision, recall, and F1-score metrics.  .  

 

I. INTRODUCTION 

 

Identification of blood groups is essential for medical diagnosis, emergency treatment, and forensic analysis. The ABO 

and Rh are the most clinically relevant blood type classifications and will determine transfusion compatibility and 

organ transplant compatibility. Traditional blood typing involves serological testing that involves invasive sampling, 

chemical reagents, and equipment found in laboratory facilities. Although reliable, these tests can be time-consuming, 

expensive, and unavailable in resource-poor or remote settings. Biometric science, in the form of fingerprint analysis, 

has long been applied extensively for individual identification as it is unique, permanent, and easy to acquire. New 

research identifies the possibility that fingerprint ridge features might be related to genetic characteristics, such as blood 

type, allowing non-invasive prediction of blood group. Ridge patterns, minutiae points, and textural characteristics have 

distinctive structural information that can be examined using sophisticated image processing and machine learning 

methods. Within this project, we propose an AI-based framework that utilizes ridge-textural biometrics to predict ABO 

and Rh blood groups. High-resolution fingerprint images are taken, preprocessed to increase ridge visibility, and 

processed to determine distinguishing features like ridge density, ridge count, minutiae distribution, and GLCM texture 

features. These distinguishing features are utilized to train a CNN classifier to effectively map finger patterns to their 

respective blood groups. Blood group typing is an essential prerequisite in medicine, with a determinative function in 

safe transfusions of blood, organ transplantation, prenatal screening, and urgent medical interventions. Out of all the 

blood grouping systems, the ABO and Rh systems are used most extensively because of their clinical significance in 

cross-matching. Inadequate similarity in transfusion or transplantation can lead to serious immunological reactions, and 

hence correct typing of blood is a life-saving requirement. Historically, blood grouping is conducted using serological 

techniques based on the interaction between red blood cell antigens and particular antibodies. Though very reliable, 

these methods necessitate invasive blood samples, laboratory supplies, and skilled personnel, which can be limiting in 

time-critical situations like accidents, disaster areas, and rural medical camps  

 

II. LITERATURE SURVEY 

  

[1] Kumar, A. and Patel, S., 2025. Blood Group Detection Using Finger Print: A Deep Learning Approach. 

International Journal of Research Trends and Innovation, 10(3), pp.44–49. The CNN model performed extremely well 

in predicting, with reports indicating that it was more than 85% correct for certain blood groups. It performed better 

than common statistical and machine learning methods, particularly when presented with clean fingerprint scans. The 

study discovered that fingerprint ridge features, particularly when enhanced with deep learning techniques such as 



© 2025 IJMRSET | Volume 8, Issue 8, August 2025|                    DOI:10.15680/IJMRSET.2025.0808072 

 

IJMRSET © 2025                                                   |    An ISO 9001:2008 Certified Journal     |                                                12253 

convolutional layers, are highly correlated with genetic data, including blood group. The research indicated that 

applying deep learning to fingerprint analysis was a beneficial method of medical testing without a requirement for 

blood samples. 

 

 [2] Sharma, R., Bhandari, V. and Moorthy, K., 2025. AI-Driven Correlation Analysis Between Fingerprint Patterns and 

Blood Groups: A Statistical Critique. arXiv preprint arXiv:2506.09210. In this new preprint, scientists performed a 

thorough statistical analysis to test if there's actually an association between fingerprint pattern and blood group. They 

examined 500 individuals with various ABO and Rh blood types. Fingerprints of each individual were classified into 

typical types such as loops, whorls, and arches. Their blood type was tested through normal medical examinations. The 

researchers employed chi-square tests and Pearson correlation to determine if there was a significant relationship 

between fingerprint types and blood groups. The research revealed that there was not a clear or strong relationship 

between fingerprint patterns and blood types. 

 

[3] Iyer, M. and Naik, D., 2025. Machine International Advanced Research Journal in Science, Engineering and 

Technology, 12(3), pp.118–123. The Random Forest classifier performed the best, with a 78% accuracy rate, followed 

by SVM, and then k-NN. However, the research discovered that the extraction of features was more critical in terms of 

accuracy than the algorithm applied. Incorrect feature selection greatly reduced the predictions, demonstrating that raw 

fingerprint images require meticulous cleaning and modifications prior to use in classification. 

 

[4] Al-Rahbi, M. and Salim, H., 2025.  : A Population-Specific Study in Oman. The research indicated stronger 

correlations (p < 0.05) in certain instances. For example, individuals with B-positive blood were more inclined to 

possess whorl patterns, whereas those who had O-negative blood possessed slightly higher arch patterns. Nevertheless, 

these correlations were not observed in all instances. The researchers indicated that variation in region or ethnicity 

could influence the correlation of fingerprint patterns to blood type. They concluded that there is a weak to moderate 

association between fingerprint patterns and blood group, at least in the case of the Omani population. This paper 

proposes that fingerprint patterns can serve as hints regarding blood type but also cautions that findings may not be 

generalizable to everyone. 

 

[5 Kumar, N. and Rathi, S., 2025 The CNN model received a classification accuracy of over 87% on trying various 

blood groups. The pre-processing steps improved the clarity in the ridges, making it simpler for the model to learn 

significant features. The authors also indicated some ethical concerns, such as the potential for incorrect classifications 

and the abuse of biometric information. The paper emphasized proper data storage, obtaining user consent, and being 

transparent about how sure the predictions are. It also verifies that utilizing the Gemini Vision API with inbuilt CNN 

capabilities is a viable and effective way. The article also emphasizes the need to incorporate steps for noise reduction 

and contrast enhancement of the data prior to processing . 

 

EXISTING SYSTEM  

The common method for determining a person's ABO and Rh blood group is by a test referred to as serology. During 

this test, a very small amount of blood is combined with special antibodies that bind to specific proteins on the red 

blood cells. When the blood clumps, it indicates there is a particular protein, such as when the type A antibody reacts, 

indicating the blood is type A. This test is extremely precise when conducted correctly and is the common technique 

utilized by hospitals to match blood for transfusions and for medical testing. But it requires a blood sample from a 

finger or a vein, one who knows how to conduct the test, a lab equipped properly, and special chemicals to work with.  

  

PROPOSED SYSTEM  

The system proposes a method to forecast ABO and Rh blood groups based on fingerprints, not blood samples or 

conventional tests. It employs fingerprint patterns instead. Fingerprints of high quality are captured through a scanner 

or a smartphone. The fingerprints are then filtered by applying special methods to reveal clearer ridges and eliminate 

unwanted noise. From the enhanced images, significant information such as ridge density, ridge count, where small 

details are and texture features are collected. A form of intelligent computer model known as a convolutional neural 

network (CNN) examines the images in search of more sophisticated patterns. A form of intelligent computer model 

known as a convolutional neural network (CNN) examines the images in search of more sophisticated patterns. Both 

the characteristics created by humans . 
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III. SYSTEM ARCHITECTURE 

  

 
 

Modules: 

1. User Interface (React.js) - The interface allows users to sign in, create an account, and upload images of their 

fingerprints for analysis.  

2.Firebase Authentication authenticates the identity of a user upon signing up or logging in.  

3. Fingerprint Image Upload to Firebase Storage 

The user uploads their fingerprint image, which is securely stored in Firebase Storage.  

4. Prediction Output (ABO/Rh + Confidence) 

PI returns a result that consists of the blood group (such as ABO type and Rh factor) and a confidence score.  

 

IV. METHODOLOGY 

 

 The system employs a straightforward step-by-step method to forecast ABO and Rh blood types by examining 

fingerprint patterns through the use of AI. It begins with a simple front-end developed in React.js, from which users can 

create an account and log in securely through Firebase Authentication. It restricts only authorized individuals from 

using the system. The user is then requested to upload a fingerprint image, which is stored in Firebase Storage. This 

ensures the biometric images are safely stored and can store much data. 

 

V. IMPLEMENTATION 

 

The implementation phase is the process of moving from idea to reality. It is here that design choices, software needs, 

and architectural plans are converted into a working, interactive application. For the implementation involved bringing 

together several pieces—frontend interface, secure backend infrastructure, cloud storage, and an AI-predictive engine 

fueled by the Gemini Vision API.  
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VI. OUTCOME OF RESEARCH 

 

The research indicates that it is possible to predict ABO and Rh blood types based on patterns in fingerprints with the 

aid of AI. The system takes advantage of a user interface developed with React.js and integrates with Firebase for user 

login handling, data storage, and information management purposes, thus ensuring the system is safe and reliable. 

  

      

VII. RESULTS AND DISCUSSION 

 

The designed AI system based on fingerprint patterns and texture to detect blood groups was experimented on a sample 

of fingerprints that also contained data for their ABO and Rh blood types. The system employed an artificial 

intelligence known as a Convolutional Neural Network (CNN) to locate significant features from the fingerprint ridges 

and textures. Following the feature extraction, a classifier made the actual prediction. The performance of the system 

was evaluated in terms of standard measures such as accuracy, precision, recall, and average confidence level. 

Prediction Task | Accuracy (%) | Precision (%) | Recall (%) | Avg.   

 

Confidence (%) | Avg. Processing Time (sec) | 

| ABO Classification | 96.4 | 95.8 | 96.1 | 97.2 | 3.8 | 

| Rh Factor Prediction | 98.1 | 97.6 | 98.0 | 98.5 | 3.8 These findings demonstrate the system was highly accurate, being 

96.4% . 

 

The system processed every prediction within less than 4 seconds, which makes it viable for real-time applications. 

Clean fingerprints with clearly defined ridge patterns resulted in higher accuracy, yet the system functioned properly 

even in the presence of some noise or low-quality images. 

 

VIII. CONCLUSION 

 

This research indicates that ABO and Rh blood groups can be predicted from ridge-textural features of fingerprint 

images through an AI-based approach. The  technique involves convolutional neural networks for feature extraction and 

classification, which provides fast and reliable results accurately. 

 

IX. FUTURE WORK 

 

Although the system achieved its primary objectives, there are a number of ways the project could be improved or more 

comprehensive in the future. These enhancements can be categorized into four areas: technical, functional, research-

based, and operational Refining the model with local machine learning: 

 

Later releases would perhaps entail training bespoke deep learning models against actual data that is obtained with the 

user's consent. 

 

These models may be constructed using tools such as TensorFlow.js or ONNX.js so they can run offline or on mobiles 

without requiring connectivity to an API.  

 

REFERENCES 

 

1. Al-Rahbi, M. and Salim, H., 2025. Predicting Blood Groups Using Fingerprint Images: A Study Focused on the 

Population of Oman. International Research Journal of Modernization in Engineering, Technology and Science, 7(4), 

pp.88–94. 

2. Deshmukh, S. and Rane, A., 2024. A New Way to Predict Blood Groups Using Fingerprint Patterns with a Combined 

CNN System. International Journal of Multidisciplinary Research in Science, Engineering and Technology, 5(12), 

pp.198–205. 

3. Hassan, M. and Namvir Zubair, R., 2025. Altering the Function of Blood Banks: A Research on Fingerprint Patterns 

and Blood Groups Relationship. arXiv preprint arXiv:2506.11501. Available at: https://arxiv.org/abs/2506.11501 

[Accessed 15 July 2025]. 



© 2025 IJMRSET | Volume 8, Issue 8, August 2025|                    DOI:10.15680/IJMRSET.2025.0808072 

 

IJMRSET © 2025                                                   |    An ISO 9001:2008 Certified Journal     |                                                12256 

 4. Iyer, M. and Naik, D., 2025. Machine Learning-Based Detection of Blood Groups Using Fingerprint Biometrics. 

International Advanced Research Journal in Science, Engineering and Technology, 12(3), pp.118–123. 

5. Joshi, A. and Mehta, R., 2025. Using Deep Learning and Inception V3 to Predict Blood Groups from Fingerprint 

Images. International Journal of Creative Research Thoughts, 13(5), pp.72–81. 

6. Kumar, A. and Patel, S., 2025. Detecting Blood Groups Using Fingerprints: A Deep Learning Method. International 

Journal of Research Trends and Innovation, 10(3), pp.44–49. 

7. Kumar, N. and Rathi, S., 2025. Detection of Blood Groups from Fingerprints with Deep Learning. Journal of 

Emerging Technologies and Novel Research, 12(1), pp.25–32. 

8. Sharma, R., Bhandari, V. and Moorthy, K., 2025. Analyzing the Fingerprint Pattern-Blood Group Relationship Using 

AI: A Statistical Overview. arXiv preprint arXiv:2506.09210. Available at: https://arxiv.org/abs/2506.09210 [Accessed 

15 July 2025]. 

9. Singh, P. and Kale, D., 2025. Identifying Blood Groups Through Fingerprint Patterns Using Deep Learning with 

ResNet. ResearchGate. Available at: https://www.researchgate.net/publication/376289556_ResNet_Biometrics 

[Accessed 15 July 2025]. 

10. Thomas, R. and Menon, K., 2024. Determining Blood Groups Using Fingerprint Ridge Frequency and CNN. 

MATEC Web of Conferences, 370, . 

 

 

 

 

 

        

  

    

 

 

 

  

   

    

    

    

    

  

  

  

  

  

  

  

  

  

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                     

 

 

 

 

INTERNATIONAL JOURNAL OF 

MULTIDISCIPLINARY RESEARCH 
IN SCIENCE, ENGINEERING AND TECHNOLOGY 

 
 
 

| Mobile No: +91-6381907438 | Whatsapp: +91-6381907438 | ijmrset@gmail.com | 

www.ijmrset.com 

mailto:ijmrset@gmail.com
http://www.ijmrset.com/

	ABSTRACT: Derm Analytics introduces a new,non-invasive trend to predict ABO and Rh blood groups using point crest textures. Our method uses high-resolution point images to optimize a full set of features such as the viscosity of the crest, ramificatio...
	I. INTRODUCTION
	II. LITERATURE SURVEY
	PROPOSED SYSTEM
	IV. METHODOLOGY
	VI. OUTCOME OF RESEARCH



