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ABSTRACT 

Blood group identification is a critical component in various medical scenarios, especially during emergencies 

such as surgeries and transfusions. Traditional serological methods, while accurate, are time-consuming, 

invasive, and reliant on specialized laboratory facilities. This project introduces an innovative approach that 

leverages deep learning techniques to detect blood groups using haemoglobin levels — a readily available 

physiological parameter. By training neural network models on datasets comprising haemoglobin values and 

their corresponding blood groups, the proposed system aims to automate and expedite the blood group detection 

process. This method not only reduces the dependency on laboratory procedures but also presents a non-

invasive, cost-effective, and scalable solution for rapid diagnosis. The system architecture incorporates data pre 

processing , feature engineering, deep learning model training, evaluation, and deployment, resulting in a 

practical tool that can be integrated with existing medical infrastructure for real-time blood group prediction. 
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1.INTRODUCTION 

Determining blood groups is an essential medical 

procedure, traditionally performed through 

serological techniques that utilize antigens and 

antibodies. Nevertheless, these conventional 

methods can be labor- intensive and necessitate 

specialized laboratory equipment and expertise. 

With the progress in machine learning and deep 

learning technologies, the blood group detection 

process has undergone a transformation, resulting in 

a faster, more efficient approach that relies less on 

manual processes. One innovative method involves 

utilizing physiological data, such as haemoglobin 

levels, for the automated identification of blood 

groups. Haemoglobin, a vital protein found in red 

blood cells responsible for oxygen transport 

throughout the body, may provide significant 

insights into blood properties. 

Recent advancements in healthcare technology have 

underscored the promise of machine learning 

methodologies, especially deep learning, in 

automating diagnostic tasks with remarkable 

accuracy. The combination of deep learning models 

with biological data is emerging as a field that could 
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significantly change the landscape of blood group 

detection. This report examines the application of 

deep learning models for identifying blood groups 

based on a patient's haemoglobin levels. By 

analyzing haemoglobin data through various 

machine learning techniques, it may be feasible to 

predict blood groups with notable precision. 

The healthcare sector is persistently exploring 

methods to improve diagnostic tools. The demand 

for rapid and precise blood group identification, 

especially in critical situations such as surgeries, 

transfusions, and accidents, has driven innovation in 

diagnostic approaches. Traditional techniques, 

including the ABO blood typing method, are 

invasive, time-consuming, and require specialized 

knowledge. Consequently, there is a high demand 

and considerable interest in developing an 

automated, non-invasive solution. 

2.  RELATED WORK 

 Smith, J. Prediction of Hemoglobin  Levels in Real-

Time Without Invasion Utilizing Deep Learning 

Techniques. IEEE(2023). 

The existing techniques for detecting blood groups 

predominantly depend on serological methods that 

assess the presence of antibodies and antigens 

within the blood. The most frequently utilized 

methods are the ABO system and the Rh factor test, 

which involve mixing blood samples with 

antibodies to ascertain the specific blood group. 

While these techniques are effective, they 

necessitate specialized personnel and laboratory 

facilities. The requirement for skilled technicians 

and appropriate equipment renders this method 

impractical in remote or emergency situations 

where time is of the essence [1]. 

Kumar, R. Prediction of Blood Groups Without 

Invasion Through an Optimized Efficient Net 

Framework. IJIGSP(2022). 

In the past, automated blood group detection 

systems have been investigated; however, they still 

depend significantly on complex biochemical 

analyses that entail laboratory procedures. Such 

systems are expensive and not easily scalable, which 

limits their accessibility in low-resource settings. 

Additionally, these existing systems face challenges 

regarding speed, and their dependence on physical 

samples means they are unsuitable for scenarios 

requiring immediate results [2]. 

Chen, L. Classification of Peripheral Blood Cells 

Using Deep Convolutional Neural Networks. ArXiv 

(2021). 

A more contemporary approach involves the 

application of machine learning algorithms to 

automate blood group detection. Nevertheless, these 

systems still require substantial enhancements 

concerning accuracy and reliability. Most current 

machine learning models for blood typing utilize 

either image analysis or genetic data, yet none have 

thoroughly examined the correlation between a 

patient's haemoglobin levels and their blood group 

within a comprehensive deep learning framework 

[3]. 

 Gupta, P. Revolutionizing the Detection and 

Classification of Blood Cells Through Deep 

Learning Approaches. ArXiv(2024). 
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Furthermore, current machine learning and 

automated technologies for blood group detection 

exhibit considerable shortcomings regarding 

precision and scalability. In spite of progress made, 

no system has successfully leveraged haemoglobin 

levels for automated blood group identification. 

This deficiency underscores the necessity for a 

strong and effective solution that can be 

implemented rapidly and economically, while 

maintaining a high level of accuracy [4]. 

Patel, M. Automated Identification of Human Blood 

Group Systems Using Deep Learning Methods. 

IRJET (2021). 

The proposed system seeks to utilize deep learning 

methodologies to identify blood groups based on the 

haemoglobin levels of patients. Haemoglobin data 

is a commonly accessible physiological metric, 

frequently assessed during standard medical 

examinations or urgent care situations [5].  

Sharma, A.  Detection of Blood Groups Through 

Image Processing Techniques and Deep Learning. 

IRJET (2023). 

The primary innovation of this method lies in 

training deep learning models on extensive datasets 

of haemoglobin levels alongside their associated 

blood groups. By employing neural networks, the 

system is capable of discerning intricate patterns 

and relationships between haemoglobin levels and 

blood group classifications [6]. 

Das, S. Blood Group Identification Based on 

Fingerprint Analysis Using Deep Learning. JETNR 

(2022). 

The deep learning model within the proposed 

system will undergo training using a dataset that 

includes patient haemoglobin levels and their 

corresponding blood groups (ABO, Rh factors). The 

data will be pre-processed, normalized, and 

subsequently input into a neural network model, 

which will learn to forecast the blood group based 

on the provided haemoglobin level. Depending on 

the characteristics and complexity of the dataset, 

either a convolutional neural network (CNN) or a 

recurrent neural network (RNN) may be utilized. 

This model can be implemented in clinical 

environments, facilitating swift, non-invasive, and 

automated blood group identification [7]. 

Raj, K. Prediction of Blood Groups Utilizing 

Thumb Fingerprints and Machine Learning 

Techniques. IJIRT (2021). 

Moreover, the system can be integrated with current 

medical devices or diagnostic instruments that 

already measure haemoglobin levels. The 

incorporation of this system could enable healthcare 

providers to promptly determine blood groups in 

emergency situations or during routine checkups, 

without the need for additional sample collection or 

laboratory analysis. Such integration would render 

the proposed system both practical and scalable [8]. 

3. SYSTEM REQUIREMENTS 

SPECIFICATIONS 

3.1  Functional Requirements 

Creating a software model utilizing machine 

learning to effectively identify and categorize blood 

groups according to haemoglobin levels. The 

proposed machine learning technique emphasizes 

accuracy. 
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The system we are developing must fulfill the 

following essential functions. 

• Designing a graphical user interface (GUI) for the 

collection and processing of a real-world tested 

dataset. 

• Creating an algorithm to transform unstructured 

data into a structured format. 

• Developing a framework to predict the 

performance of blood group classification. 

• Establishing a framework for the classification of 

blood groups. 

 

Figure 3.1.1: Architecture Overview 

3.2   Data Collection: 

• Input: Patient hemoglobin data along with 

corresponding blood group labels. 

•Process: Collect hemoglobin measurements from 

medical records or through direct patient testing. 

• Output: A dataset that includes hemoglobin 

values matched with known blood groups. 

3.3 Data Pre processing: 

• Input: Raw hemoglobin dataset. 

• Process: Clean the dataset by addressing missing 

values, normalizing hemoglobin levels to a standard 

range, and dividing the dataset into training and 

testing subsets. 

• Output: Data that has been pre processed and is 

ready for model training. 

3.4 Feature Engineering: 

• Input: Pre-processed hemoglobin data. 

• Process: Extract pertinent features from the 

hemoglobin data that may aid in differentiating 

blood groups. This may include statistical measures 

or transformations that reveal patterns within the 

data. 

• Output: A feature set that is optimized for input 

into the deep learning model. 

3.5  Model Selection and Training: 

• Input: Engineered features and their 

corresponding blood group labels. 

• Process: Select a suitable deep learning 

architecture (for instance, a feedforward neural 

network) and train the model using the training 

dataset. The model learns to correlate hemoglobin 

features with specific blood groups. 

• Output: A trained deep learning model that can 

predict blood groups based on hemoglobin data. 

3.6 Model Evaluation: 

• Input: Trained model and testing dataset. 

• Process: Assess the model's performance using 

metrics such as accuracy, precision, recall, and F1-

score to verify its reliability in predicting blood 

groups. 
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• Output: Evaluation results that indicate the 

model's effectiveness and highlight areas for 

improvement. 

3.7 Deployment: 

• Input: Validated deep learning model. 

• Process: Integrate the model into a user-friendly 

application or system that can accept hemoglobin 

data as input and deliver blood group predictions as 

output. 

• Output: A functional tool available to healthcare 

professionals for quick blood group detection. 

3.8  Prediction:  

• Input: New patient hemoglobin data. 

• Process : The deployed model   processes 

the input data and predicts the patient's blood 

group. 

• Output:  Predicted blood group, aiding      in 

medical decision-making. 

 

4.  RESULT 

4.1 Graph 

 

 

Figure 4.1.1 : Resultant graph 

 

 

4.2 Accuracy Result 

Deep learning models can achieve high accuracy in 

detecting blood types, with some achieving 99.5% 

accuracy. While hemoglobin levels can be an 

indicator of anemia, they are the primary method for 

determining blood type. Deep learning models can 

be trained on  to identify blood types with high 

accuracy, often using Convolutional Neural 

Networks (CNNs). 

 

5.   CONCLUSION 

This study presents a novel approach to blood typing 

by using only routine hemoglobin measurements as 

input to a deep convolutional neural network.  

Despite hemoglobin being an indirect proxy for 

blood type (ABO antigens are not directly 

measured), our CNN learns subtle population trends 

and achieves remarkably high performance. In 

testing, the model attained up to 99.5% accuracy in 

predicting a patient’s ABO blood group.  This 

demonstrates that even a single physiological metric 

can robustly predict blood type when leveraged with 

deep learning, effectively eliminating the need for 

invasive serological assays.  Importantly, previous 

clinical surveys have noted systematic differences 

in mean hemoglobin among blood types (for 

example, type O individuals often have higher 

hemoglobin and type B lower).  Our model 

evidently captures these patterns, translating minor 

hemoglobin variations into highly reliable blood-

type classification. 
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