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Abstract. This paper aims to propose an approach leveraging Artificial 

Intelligence (AI) to diagnose thalassemia through medical imaging. The idea is to 

employ a U-net neural network architecture for precise erythrocyte morphology 

detection and classification in thalassemia diagnosis. This accomplishment was 

realized by developing and assessing a supervised semantic segmentation model 

of blood smear images, coupled with the deployment of various data engineering 

techniques. This methodology enables new applications in tailored medical 

interventions and contributes to the evolution of AI within precision healthcare, 

establishing new benchmarks in personalized treatment planning and disease 

management. 
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1. Introduction 

 

Thalassemia is a genetic disorder characterized by lower than normal hemoglobin 

levels due to the absence or malfunction of genes vital for hemoglobin produc- 

tion. Hemoglobin, a protein in red blood cells, is crucial for oxygen transport. 

Thalassemia is categorized into alpha and beta types based on the specific genes 

affected. Its symptoms vary from none to severe anemia, and in the most severe 

cases, it can lead to fetal mortality. Symptoms may manifest early in life, poten- 

tially impacting lifespan. Although incurable, treatments are available to alleviate 

symptoms. The application of artificial intelligence in diagnosing and managing 

thalassemia has seen significant advancements, as evidenced by various studies. [1] 

explores the effectiveness of AI in diagnosing and classifying thalassemia. It dis- 

cusses the challenges of distinguishing thalassemia from other causes of microcytic 

anemia and how AI can aid in accurate diagnosis and treatment planning through 

analysis of complete blood count (CBC) parameters. [3] introduces a novel AI 
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framework for diagnosing thalassemia using deep learning and medical imaging. 

It focuses on developing a supervised semantic image segmentation model, lever- 

aging data engineering methods for improved diagnosis accuracy, and demon- 

strating significant advancements in medical imaging for thalassemia diagnosis. 

The utilization of AI to analyze erythrocyte morphology and machine learning 

to identify thalassemia gene carriers in non-anemic populations were proposed 

in [4]. By quantitatively analyzing abnormal erythrocytes, the study developed 

a prediction model, demonstrating AI’s potential to enhance thalassemia carrier 

identification. 
 
 

2. Proposed Approach 
 

We propose a novel application of AI methodologies for the detection and clas- 

sification of erythrocyte morphology, facilitating the diagnostic process for tha- 

lassemia. This approach relies on the application of the U-net architecture [2] 

for semantic image segmentation of blood smear images. The U-net architecture, 

renowned for its effectiveness in semantic image segmentation, especially in med- 

ical imaging, includes a contraction path (encoder) that captures context and 

an expansion path (decoder) for accurate localization. The architecture’s innova- 

tive use of skip connections bridges the encoder and decoder, ensuring detailed 

feature preservation and accurate segmentation. Initially designed for biomedical 

image segmentation with limited data, U-net’s structure and functionality have 

significantly impacted medical imaging and beyond, inspiring a range of modifi- 

cations and applications in various segmentation tasks. This precision is crucial 

for identifying subtle morphological variations indicative of thalassemia. By au- 

tomating the segmentation and classification process, the proposed approach al- 

lows for reducing the time required to diagnose thalassemia, with notable benefits 

for patient care. The implementation of U-net for erythrocyte morphology clas- 

sification also provides an avenue for exploring explainable AI (XAI) principles 

in medical diagnosis. By analyzing the network’s attention and feature maps, re- 

searchers can gain insights into the model’s decision-making process, contributing 

to the development of more transparent and interpretable AI tools in personalized 

healthcare. 
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