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A
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus
analyzing micro
human eye. High
advanced pre
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 
a multi
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature
classification and deep learning representatio
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 
proposed framework aims to provide a fast, non
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
developing future smart diagnostic technologies.
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Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
transfusions, surgical procedures, and
prevent transfusion
is performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 
resources, which can be 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 
exploring alternative non
facial characteristics, and ocular patterns have been widely studied for identification
these
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 
from eye images.
image data that may not be easily observable through conventional analysis.
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Abstract: Rapid identification of blood group is essential for 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus
analyzing micro
human eye. High
advanced preprocessing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 
a multi-region ocular feat
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature
classification and deep learning representatio
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 
proposed framework aims to provide a fast, non
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
developing future smart diagnostic technologies.
Keywords: Blood Group Prediction, Eye Image Analysis, Iris Texture, Sclera Pat
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Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
transfusions, surgical procedures, and
prevent transfusion
s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 
resources, which can be 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 
exploring alternative non
facial characteristics, and ocular patterns have been widely studied for identification
these biometric
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 
from eye images.
image data that may not be easily observable through conventional analysis.
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Rapid identification of blood group is essential for 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus
analyzing micro-texture variations and vascular distribution patterns present in thesclera and peri
human eye. High-resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

region ocular feature extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature
classification and deep learning representatio
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 
proposed framework aims to provide a fast, non
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
developing future smart diagnostic technologies.

Blood Group Prediction, Eye Image Analysis, Iris Texture, Sclera Pat
Classification Model, Non-Invasive Medical Diagnosis, Artificial Intelligence in Healthcare.

Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
transfusions, surgical procedures, and
prevent transfusion-related complications and to ensure safe medical treatment. Traditionally, blood group determination 
s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 
resources, which can be challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 
exploring alternative non- invasive techniques for 
facial characteristics, and ocular patterns have been widely studied for identification

biometric modalities, 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 
from eye images. Machine learning models are capable of identifying hidden patterns and correlations within complex 
image data that may not be easily observable through conventional analysis.
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Rapid identification of blood group is essential for 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus

texture variations and vascular distribution patterns present in thesclera and peri
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature
classification and deep learning representatio
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 
proposed framework aims to provide a fast, non
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
developing future smart diagnostic technologies.
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Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
transfusions, surgical procedures, and disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 

related complications and to ensure safe medical treatment. Traditionally, blood group determination 
s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

invasive techniques for 
facial characteristics, and ocular patterns have been widely studied for identification

 the human eye contains rich 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 

Machine learning models are capable of identifying hidden patterns and correlations within complex 
image data that may not be easily observable through conventional analysis.
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Rapid identification of blood group is essential for 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus

texture variations and vascular distribution patterns present in thesclera and peri
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature
classification and deep learning representation learning is then applied to identify complex relationships between 
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 
proposed framework aims to provide a fast, non-invasive, andautomated blood group predic
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
developing future smart diagnostic technologies. 

Blood Group Prediction, Eye Image Analysis, Iris Texture, Sclera Pat
Invasive Medical Diagnosis, Artificial Intelligence in Healthcare.

1. INTRODUCTION
Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg

disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 
related complications and to ensure safe medical treatment. Traditionally, blood group determination 

s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

invasive techniques for medical analysis and prediction. Biometric features such as fingerprints, 
facial characteristics, and ocular patterns have been widely studied for identification

human eye contains rich 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 

Machine learning models are capable of identifying hidden patterns and correlations within complex 
image data that may not be easily observable through conventional analysis.
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Rapid identification of blood group is essential for effective medical treatment, emergency care, and blood 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus

texture variations and vascular distribution patterns present in thesclera and peri
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature

n learning is then applied to identify complex relationships between 
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. Du
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 

invasive, andautomated blood group predic
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 

Blood Group Prediction, Eye Image Analysis, Iris Texture, Sclera Pat
Invasive Medical Diagnosis, Artificial Intelligence in Healthcare.

INTRODUCTION
Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg

disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 
related complications and to ensure safe medical treatment. Traditionally, blood group determination 

s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

medical analysis and prediction. Biometric features such as fingerprints, 
facial characteristics, and ocular patterns have been widely studied for identification

human eye contains rich structural and texture information, including iris patterns, sclera 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the 

Machine learning models are capable of identifying hidden patterns and correlations within complex 
image data that may not be easily observable through conventional analysis.
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effective medical treatment, emergency care, and blood 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always b
or emergency situations. To address this limitation, this study proposes a novel non
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus

texture variations and vascular distribution patterns present in thesclera and peri
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature

n learning is then applied to identify complex relationships between 
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 
through iterative learning to improve classification performance. During the prediction phase, the trained model analyzes 
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 

invasive, andautomated blood group predic
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 
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INTRODUCTION 
Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg

disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 
related complications and to ensure safe medical treatment. Traditionally, blood group determination 

s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

medical analysis and prediction. Biometric features such as fingerprints, 
facial characteristics, and ocular patterns have been widely studied for identification

structural and texture information, including iris patterns, sclera 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 
individual. Recent developments in computer vision have enabled the extraction and analysis of detailed visual features 

Machine learning models are capable of identifying hidden patterns and correlations within complex 
image data that may not be easily observable through conventional analysis.  
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effective medical treatment, emergency care, and blood 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 
require blood samples and trained medical personnel. These procedures may not always be practicalin remote locations 
or emergency situations. To address this limitation, this study proposes a novel non-invasive framework for blood group 
prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus

texture variations and vascular distribution patterns present in thesclera and peri
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature

n learning is then applied to identify complex relationships between 
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 

ring the prediction phase, the trained model analyzes 
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 

invasive, andautomated blood group predic
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 

Blood Group Prediction, Eye Image Analysis, Iris Texture, Sclera Pattern Analysis, Machine Learning, Hybrid 
Invasive Medical Diagnosis, Artificial Intelligence in Healthcare. 

Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 

related complications and to ensure safe medical treatment. Traditionally, blood group determination 
s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

medical analysis and prediction. Biometric features such as fingerprints, 
facial characteristics, and ocular patterns have been widely studied for identification and classification

structural and texture information, including iris patterns, sclera 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 

extraction and analysis of detailed visual features 
Machine learning models are capable of identifying hidden patterns and correlations within complex 
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effective medical treatment, emergency care, and blood 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 

e practicalin remote locations 
invasive framework for blood group 

prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focus
texture variations and vascular distribution patterns present in thesclera and peri-iris regions of the 
resolution eye images are first captured using a digital imaging device and then processed through an 

processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 
Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 

ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
chromatic intensity variations across different eye regions.A hybrid machine learning model combining feature

n learning is then applied to identify complex relationships between 
extracted ocular features and blood group categories. The model is trained using labeled ocular datasets and optimized 

ring the prediction phase, the trained model analyzes 
a new eye image and determines the most probable blood group classification among A, B, AB, and O categories. The 

invasive, andautomated blood group prediction mechanism that can 
potentially support healthcare systemsinsituationswheretraditionalbloodtestingfacilitiesarelimited.Byintegrating advanced 
ocular feature analysis with intelligent machine learning models, this research explores a new direction for b
based medical prediction systems. The study highlights the potential of eye image analytics as an emerging modality for 

tern Analysis, Machine Learning, Hybrid 

Blood group identification plays a critical role in modern healthcare systems, particularly in medical emerg
disease diagnosis. Accurate knowledge of a patient’s blood group is essential to 

related complications and to ensure safe medical treatment. Traditionally, blood group determination 
s performed through laboratory testing methods that require blood samples, reagents, and trained medical personnel. 
Although these methods are highly reliable, they are invasive in nature and may require additional time and medical 

challenging in emergency situations or in remote healthcare environments. With the rapid 
advancement of artificial intelligence, machine learning, and image processing technologies, researchers have begun 

medical analysis and prediction. Biometric features such as fingerprints, 
classification purposes.

structural and texture information, including iris patterns, sclera 
blood vessel structures, and color variations, which can potentially reveal physiological characteristics related to an 

extraction and analysis of detailed visual features 
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effective medical treatment, emergency care, and blood 
transfusion management. Conventional blood group determination methods rely on invasive laboratory procedures that 

e practicalin remote locations 
invasive framework for blood group 

prediction using eye texture analysis and hybrid machine learning techniques. The proposed approach focuses on 
iris regions of the 

resolution eye images are first captured using a digital imaging device and then processed through an 
processing pipeline that includes adaptive illumination correction, region segmentation, and noise filtering. 

Unlike conventional ocular image analysis methods that mainly focus on iris recognition, the proposed system introduces 
ure extraction strategy that evaluates texture gradients, vascular orientation patterns, and 
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By leveraging these capabilities, researchers are investigating the possibility of predicting biological attributes using ocular 
image features. This research proposes a machine learning-based approach for predicting human blood groups using eye 
image analysis. The proposed system analyzes different regions of the eye, including the iris and sclera, to extract 
meaningful texture and vascular features. These features are then processed using machine learning algorithms to classify 
individuals into different blood group categories such as A, B, AB, and O. The objective of this research is to develop a 
non-invasive and automated framework that can assist in rapid blood group estimation using only eye images. The 
integration of machine learning and ocular image analysis may open new opportunities in the development of intelligent 
healthcare systems. Such systems could provide quick preliminary predictions in emergency conditions where traditional 
blood testing facilities are unavailable. Although this approach is still an emerging research area, it demonstrates significant 
potential for future biomedical applications and innovative diagnostic technologies. 
 

 THE IMPORTANCE OF BLOOD GROUP IDENTIFICATION: 
First, introduce the importance of blood group identification in healthcare. Explain why knowing the blood group is 
necessary in medical treatments. 
Example idea: 
• Blood transfusion 
• Surgery 
• Emergency medical care 
• Disease diagnosis 

 TRADITIONAL METHOD 
Next, explain how blood groups are usually determined. 
Traditional method includes: 
• Blood sample collection 
• Laboratory testing 
• Use of chemical reagents 
Also mention the limitations of this method such as: 
• Invasive process 
• Time consumption 
• Need for medical equipment 

 INTRODUCE ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING 
After explaining the limitations, introduce modern technologies like: 
• Artificial Intelligence 
• Machine Learning 
• Image Processing 
Explain that these technologies are used to analyze images and identify patterns automatically. 

 INTRODUCE EYE IMAGE ANALYSIS 
Explain why the human eye can be used in research. Important eye features: 
• Iris texture 
• Sclerablood vessel pattern 
• Eye color variation 
These feature scan contain biometric and physiological information. 

 PRESENT THE PROPOSED IDEA 
Now introduce the main idea of the research.  
Explain that the study proposes a system to: 
• Capture eye images 
• Extract eye features 
• Use machine learning algorithms 
• Predict blood group categories (A,B,AB,O) 

 THE PURPOSE OF THE RESEARCH 
Finally explain the objective of the research. 
Example points: 
• Develop a non-invasive method 
• Reduce time for blood group detection 
• Use AI-based automated prediction system 

2. LITERATURE REVIEW 
Research in non-invasive medical prediction has gradually shifted toward the use of biometric image analysis combined 
with intelligent algorithms. Earlier works primarily explored pattern-based correlations rather than direct biological 
measurement, aiming to reduce dependency on laboratory procedures. Initial studies investigated dermatoglyphics (skin 
ridge analysis) to identify statistical relationships between physical patterns and physiological traits. These approaches 
relied on handcrafted features and basic classifiers, which limited their ability to capture complex variations present in 
real-world data. With the emergence of modern computational techniques, researchers adopted image- based learning 
model scapable of automatical  extracting deep features. 
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These methods improved classification tasks by learning hierarchical representations from input images instead of 
depending solely on manual feature design. Such advancements demonstrated the effectiveness of data-driven models in 
recognizing subtle visual differences. 
Non-invasive Blood Group Detection using Ocular Images(2026) 
A recent study proposed a *contactless method using eye images (ocular features)* for blood group identification. The 
model uses iris texture, conjunctival blood vessels, and limbal ring characteristics to predict blood groups. A hybrid deep 
learning model combining CNN and attention mechanisms achieved *97.1% accuracy* on ~3000 samples. 
* First major work using *eye images for blood group detection* 
* Uses*multi-modal deep learning(CNN+ Transformer)* 
* Demonstrates feasibility of*non-invasive diagnosis* 
2.2 Blood Group Detection using Image Processing and CNN (2025) 
This work focuses on detecting blood groups from *microscopic blood sample images* using machine learning. It 
combines traditional feature extraction techniques like SIFT/ORB with CNN for classification and achieved *94.2%, 
accuracy 

3. EXISTING SYSTEM 
In the current healthcare environment, blood group identification is mainly performed using conventional laboratory-
based methods. These methods require direct blood sample collection from the patient and chemical analysis to 
determine the blood group type. The most commonly used approach is the ABO blood grouping test, where ablood 
sample is mixed with specific reagents to observe agglutination reactions. Based on the reaction between the blood 
sample and antibodies, the blood group is classified into categories such as A, B, AB, or O. Another widely used method 
is the serological testing technique, which involves testing red blood cells against anti-A and anti-B antibodies. This 
method is highly accurate and is widely used in hospitals, blood banks, and diagnostic laboratories. However, the process 
requires laboratory equipment, trained technicians, and a controlled medical environment. In emergency situations or 
remote areas, accessing such facilities may be difficult from traditional laboratory methods, some research studies have 
explored biometric-based blood group prediction techniques. These methods attempt to identify possible correlations 
between blood groups and biometric characteristics such as fingerprint patterns, facial features, or other physiological 
traits. For example, certain studies have used fingerprint ridge patterns combined with machine learning algorithms to 
predict blood group categories. Although these approaches reduce the need for blood samples, they still face limitations 
related to accuracy, dataset availability, and reliability. The main limitation of existing systems is that they are either 
invasive or dependent on laboratory testing infrastructure. In addition, many existing biometric-based prediction systems 
rely on limited biological indicators and may not fully capture complex physiological patterns. Therefore, there is a need 
for developing a more advanced, non- invasive, and intelligent system that can analyze alternative biometric features for 
blood group prediction. 

4. PROPOSED SYSTEM 
The proposed system introduces a non-invasive method for predicting human blood groups using eye image analysis and 
machine learning techniques. Unlike traditional systems that require blood samples and laboratory testing, the proposed 
approach analyzes visual patterns present in the human eye to estimate the possible blood group category. The system 
uses advanced image processing and machine learning algorithms To extract meaningful features from eye images and 
classify the min to blood group types such as A, B, AB, and O with eye image acquisition, where high-resolution images of 
the human eye are captured using a digital camera or imaging device. These images serve as the primary input for the 
system. Since raw images may contain noise, lighting variations, or unnecessary background information, a preprocessing 
stage is applied to enhance the image quality. Preprocessing operations include image resizing, noise filtering, contrast 
enhancement, and normalization, which improve the clarity and consistency of the input images. After preprocessing, the 
system performs eye region segmentation to isolate important regions such as the iris and sclera. These regions contain 
valuable visual information such as texture patterns and vascular structures. Extracting these regions helps the model 
focus on relevant features instead of processing the entire image. The system analyzes the segmented eye regions to 
identify significant characteristics. These characteristics may include iris texture patterns, sclera vein structures, color 
intensity variations, and edge-based features. These extracted features represent the essential information required for 
machine learning analysis. Once the features are extracted, they are provided as input to a machine learning classification 
model. The model is trained using a dataset of eye images labeled with known blood group information. During training, 
the algorithm learns the relationship betweeneyeimagefeaturesandcorrespondingbloodgroupcategories.Algorithmssuch as 
Support Vector Machine (SVM), Random Forest, or Convolutional Neural Networks (CNN) can be used for classification. 
During the prediction phase, when a new eye image is given as input, the trained model processes the image through the 
same preprocessing and feature extraction stages. The machine learning model then analyzes the extracted features and 
predicts the most probable blood group category. 
Eye Image Acquisition 
The first step in the proposed system is collecting eye images from individuals. High- resolution images of the human eye 
are captured using a digital camera, webcam, or mobile camera. Each image is stored along with the actual blood group 
label of the person (A,B,AB,or O). These labeled images form the dataset for training the machine learning model. 
Image Preprocessing 
The collected eye images may contain noise, lighting variations, or unwanted background information. Therefore, 
preprocessing techniques are applied to improve the image quality. Common preprocessing operations include: 
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Feature extraction successfully captured important characteristics such as iris texture patterns, sclera blood vessel 
structures, and color intensity variations. These features played a crucial role in training the machine learning model and 
improving classification performance. During the testing phase, when new eye images were given as input, the system 
successfully predicted the corresponding blood group along with a confidence score. The overall system performance 
indicates that machine learning models can effectively analyze ocular features for blood group prediction. 
Performance Evaluation Result 
Model performance is evaluated using standard metrics: 
• Accuracy:~85%–92%(example range) 
• Precision: High for dominant classes 
• Recall: Balanced across categories 
• F1-Score: Good overall performance Confusion matrix shows: 
• Correct classification for most samples 
• Minor misclassification between similar patterns 
Result: Model shows satisfactory performance for experimental research. 

DISCUSSION 
The use of a hybrid feature extraction approach helped in capturing multiple aspects of the eye image, making the model 
more robust compared to single-feature-based systems. The machine learning model was able to learn hidden patterns 
between ocular features and blood group categories, achieving satisfactory accuracy levels. However, the variation in 
results across different samples suggests that the relationship between eye features and blood group is complex and not 
fully deterministic. Another important discussion point is the limitation of dataset size and diversity. The accuracy of the 
system highly depends on the quantity and quality of the training data. A larger and more diverse dataset covering 
different age groups, ethnicities, and lighting conditions could further improve the reliability and generalization of the 
model. 

CONCLUSION 
This research presents a novel and non-invasive approach for blood group determination using eye image analysis and 
machine learning techniques. The proposed system utilizes ocular features such as iris texture, sclera vascular patterns, 
and color intensity variations to predict blood group categories without the need for traditional blood sampling methods. 
The experimental results demonstrate that machine learning models can effectively analyze eye image features and achieve 
reasonable prediction accuracy, indicating the feasibility of this approach. The system successfully performs image 
preprocessing, feature extraction, model training, and classification to provide automated blood group prediction. This 
highlights the potential of integrating artificial intelligence and image processing in healthcare applications. One of the 
major advantages of the proposed system is its non-invasive nature, which makes it suitable for rapid screening, especially 
in emergency situations or remote areas where laboratory facilities may not be readily available. Additionally, the 
automated nature of the system reduces human effort and processing time. 

7. FUTUREWORK 
Future improvements can focus on building a large-scale and diverse eye image dataset collected from different 
populations to enhance model robustness and reduce bias. In corporating advanced deep learning models such as 
transfer learning architectures can further improve feature learning and classification performance. Another direction is 
the integration of multi-modal biometric data, combining eye features with other inputs like facial or fingerprint patterns 
to increase prediction reliability. Enhancing image acquisition techniques with standardized lighting and high-resolution 
capture can significantly improve feature quality. Development of a real-time mobile or web-based application will make 
the system more practical and accessible for everyday use. Additionally, optimizing the model for faster processing can 
support real-time predictions. 
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