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There are several routine clinical tests such as
complete blood count, pap smear, semen
analysis, and urine analysis.

A blood smear is a blood test used to look for
abnormalities in blood cells.

The test provides information on the number
and shape of blood cells, which can help
doctors diagnose certain blood disorders.

Red cell

White cell Platelet
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Manual Blood Analysis Limitations:

• Time-consuming

• Counting a few objects

• Results depend on the experience of clinicians

• Difficult to get results in a reproducible manner

• Interlaboratory variability



Peripheral Blood Smear (PBS)

5

Laboratory Automation Advantages



Learning Methods in AI-based Systems 
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Learning Methods in AI-based Systems 
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Supervised vs unsupervised learning 



The Pathway Toward Implementation 
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The pathway towards AI-based systems implementation within routine clinical practice



Training vs Validation
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AI-based Systems for Blood Analysis
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• Complete Blood cell count (CBC) 

• Morphology analysis (Abnormality)

• Cancer/Disease identification (leukemia and etc.)

• Quality control



Project
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❑ Project Objectives

❖ Peripheral Blood Smear

✓ Blood-based routine laboratory work (Cell Diff)

✓ Automatic Complete Blood Cell Count

• Complete RBC morphology analysis

• Complete WBC variants analysis

• PLT analysis

✓ Normal and Abnormal Case analysis

✓ Cancer / Disease detection

Develop an AI-based system to fully identify cells in blood smear samples 



AI-based Blood Smear Analysis
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❖ Components of our system

✓ A Camera-Mounted Microscope

✓ AI-based system to identify/classify cells in the captured 

images

✓ Graphical User-interface to easily work with the system

✓ Report Generation
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❖ Data Preparation

20x

40x 100x20x
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❖ Data Preparation

Cancer types Images Cases

Myeloproliferative 
neoplasms (MPN)

20 3

Chronic lymphocytic 
leukemia (CLL)

160 4

Prolymphocytic 
leukemia (PLL)

160 4

Acute lymphocytic 
leukemia (ALL)  
L1/L2/L3

277 8

Acute myeloid 
leukemia (AML) 
M0/M1/M2/M3/M4/
M5a/M5b/M6/M7

683 21
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❖ Our System

✓ Pre-processing

• Illumination invariance

• Staining invariance

Image

Brightness/Contrast 

Poor Staining Poor Staining



AI-based Blood Smear Analysis

17

❖ Our System

✓ Faster RCNN is a kind of 

regional CNNs that aims to 

detect and classify objects 

within an image.

✓ For supervised learning, 

you need to have both 

images and corresponding 

labels (bounding boxes) to 

be able to train Faster 

RCNNs.
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❖ Our System

✓ CNN feature visualization

➢ CNNs are AI models 

that are commonly used 

to extract valuable 

features from imaging 

data 
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❖ Our System

✓ Clinical validation: We have used several test samples for clinical validation.

Sysmex Result

images

Manual Result
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Basophil Eosinophil Lymphocyte Monocyte Neutrophil MXD

Manual 3.7 3 28.7 4.8 59.8 11.5

Sysmex kx-21 29.2 62.3 8.5

Our System 3.5 1.8 30.1 4.2 60.4 9.5
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▪ Cell Diff Result for a sample : Sysmex Vs Our System Vs Manual

Overall Accuracy  ~ 97 % 
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▪ Cell Diff Result for a sample : Sysmex Vs Our System Vs Manual
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Normal RBC Analysis

▪ Normal RBC Analysis Result

✓ RBC Count

✓ Hypo/Hyperchromia

✓ MCV /RDW estimation

✓ RBC histogram
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AI-based Blood Smear Analysis
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❖ Cell detection and classification in sample blood images



AI-based Blood 
Smear Analysis
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Confusion Matrix

Overall Accuracy 96.5 %

Sample processing 
time

Less than one 
minute

Confusion.png
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Sample report

AI-based Blood 
Smear Analysis

❖Fully Customizable Report

• Demographic information
• Numerical items, such as CBC diff, etc.
• Curves, such as WBC histogram, etc.
• Sample cell images
• Text generation and image captioning



Trends
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Morphologic rare cell detection1

Cloud-based assessments and mobile laboratories

Early Cancer detection

E-Learning platforms

[1] Lee, S. Y., Chen, C., Lim, E., Shen, L., Sathe, A., Singh, A., Sauer, J., Taghipour, K., & Yip, C. (2021). Image Analysis Using Machine Learning for Automated 
Detection of Hemoglobin H Inclusions in Blood Smears - A Method for Morphologic Detection of Rare Cells. Journal of pathology informatics, 12, 18. 
https://doi.org/10.4103/jpi.jpi_110_20



Thank you
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