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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.  
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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 CNNs, 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 : 

I. Improved Accuracy with AI and Machine Learning: AI-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. 

 

II. 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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III. 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. 

 

IV. 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. 

 

VIII. 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.  

 

REFERENCES : 

 
1. Smail, Harem Othman, Dlnya Ahmed Wahab, and Zhino Yahia Abdullah. "Relationship between pattern of fingerprints and blood groups." 

 

2. ] Kukadiya, Urvik, Pratik Trivedi, Ashish Rathva, and Chintan Lakhani. "Study of fingerprint patterns in relationship with blood group and 

gender in   saurashtra region."  

 

3. Vijaykumar, Patil N., and D. R. Ingle. "A Novel Approach to Predict Blood Group using Fingerprint Map Reading."  

 

4. Rastogi, Ashok, MD Abu Bashar, Nishat Ahmed Sheikh, and MD ABU BASHAR. "Relation of Primary FingerprintPatterns With Gender 

and Blood Group: A Dermatoglyphic Study From a Tertiary Care Institute in Eastern India."  

 

5. Takahashi, Ai, Yoshinori Koda, Koichi Ito, and Takafumi Aoki."Fingerprint feature extraction by combining texture, minutiae, and 

frequency spectrum using multitask CNN." In 2020 IEEE International Joint Conference on. Biometrics (IJCB), pp. 1-8. IEEE, 2020. 

 

6. “Blood group determination using fingerprint” by T Nihar , K Yeswanth and K Prabhakar.  

 

7. Dr. M Prasad , Amrutha.“Blood Group Detection through Finger Print Images using Image Processing”.  

 

8. G. Mounika, M. Anusha, D. Gopika, B. Siva kumari “Blood group detection through finger print images using image processing (KNN)”.  

 



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

 

9. Ruchi Jogi1, Avinash Dhole, Dept. of CSE, RITEE Raipur, C.G. India. “ Blood Group Detection using Image Processing Techniques: A 

Review 

 

10. [10]  Gundlagutta Sai Rishitha, D Sharon Jerusha, Shaik Shehanaz , Dr . Prashant Upadhyay .“Blood Detection Using Image Processing”.  

 

11. [11] Ferraz, Ana. "Automatic system for determination of blood types using image processing techniques." 2013 IEEE 3rd Portuguese 

meeting in             bioengineering (ENBENG). IEEE, 2013.  

 

12. [12] A. Padthe, M. Mathapati, P. M S and P. Nandihal, "APOA based Multi-scale Parallel Convolution Blocks with Hybrid Deep Learning 

for Gastric Cancer     Prediction from Endoscopic Images," 2023 International Conference on Ambient Intelligence, Knowledge Informatics 

and Industrial Electronics (AIKIIE),     Ballari, India, 2023, pp. 1 7, doi: 10.1109/AIKIIE60097.2023.10390430.  

 

13. [13] Raj Kumar, Smitha, Altaf Raja Anuhya,Dr C Nandini“ Controlling Multiple Applications with Hand Gesture Using Convolution 

Neural Network”, International Journal of Creative Research Thoughts (IJCRT), ISSN:2320-2882, Volume.10, Issue 4, pp.e73-e78, April 

2022  

 

14. [14] G. Ravindran, T. Joby, M. Pravin, and P. Pandiyan, “Determination and Classification of Blood Types using Image Processing 

Techniques,” International Journal of Computer Applications, vol. 157, no. 1, pp. 12 16, Jan. 2017, doi:  

https://doi.org/10.5120/ijca2017912592. 

 

15. [15] I. N. E. Fayrouz, N. Farida, and A. H. Irshad, “Relation between fingerprints and different blood groups,” Journal of Forensic and Legal 

Medicine, vol. 19, no. 1, pp. 18–21, Jan. 2012, doi: https://doi.org/10.1016/j.jflm.2011.09.004  

 

16. [16]S. Manikandan, L. Devishamani, S. Vijayakumar, G. S. Palanisamy, P. Ponnusamy, and S. L. Lalpettai Jayakar, “Dermatoglyphics and 

Their Relationship With Blood Group: An Exploration,” Journal of Pharmacy & Bioallied Sciences, vol. 11, no. Suppl 2, pp. S285–S288, 

May 2019, doi: https://doi.org/10.4103/JPBS.JPBS_13_19 


