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ABSTRACT

A vital prerequisite for healthcare services is ensuring blood safety detection prior to transfusion. Transfusion
hazards might arise from the presence of contaminants, clots, or aberrant aggregation in blood samples, even
when blood group compatibility is proven. The manual microscopic observation used in conventional inspection
techniques is labour-intensive. This paper presents an automated method for analysing transfusion compatibility
using image processing techniques. The suggested method uses segmentation, noise filtering, grayscale
conversion, and Canny edge recognition to handle microscopic blood pictures. To find anomalous structure
patterns, morphological operations and numerical edge feature extraction are employed. The system decides if
the blood sample is appropriate for transfusion based on the extracted attributes. For medical laboratories, this
approach offers a quicker and more dependable initial screening tool while minimizing human participation.
Keywords: Blood Sample Analysis, Image Processing, Edge Detection, Medical Imaging, MATLAB,
Automation
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I INTRODUCTION

A vital medical operation, blood transfusions are frequently utilized in trauma care, surgery, and the treatment of
numerous serious illnesses. Blood group matching is done prior to transfusion, yet clot formation,
contamination, or aberrant aggregation in blood samples can occur and causes severe problems when transfused
so check safety of blood for transfusion.

Traditionally, blood samples are examined manually using a microscope by trained technicians. Despite being
widely used, this approach is time-consuming, labour-intensive, and reliant on human judgment, which could
result in inconsistent outcomes.

Automated medical image analysis has grown more dependable and effective due to quick advancement of
digital image processing. The goal of this project is to create an image processing- based system that can
automatically analyze photographs of blood samples and

help determine if they are appropriate for transfusion.

Il LITERATURE SURVEY

[1] In 2018, a study title named Red Blood Cell Agglutination for Blood Typing Within Passive Microfluidic
Biochips was presented by Maxime Huet, MyriamCubizolles.The authors proposed a demonstrated that red
blood cell agglutination enables accurate blood typing using passive microfluidic biochips. Useful for rapid
blood typing in point-of-care diagnostics, portable testing devices.

[2] In 2017, a study title named Red blood cell transfusion policy: a critical literature review was presented by
Massimo Franchini, Giuseppe Marano.The authors proposed abinary image conversion and segmentation
techniques on agglutination test images to automatically differentiate between presence/absence of cell
clumping for ABO blood typing .Useful in hospitals, blood banks.

[3] In 2015, a study title named automated point-of-care testing for ABO agglutination test: proof of concept
and validation was presented byH El Kenz, F Corazza. The authors proposed validated an automated point-of-
care system that accurately performs ABO blood agglutination testing with minimal human intervention
Applicable for rapid blood group testing in hospitals, emergency care, and point-of-care diagnostic settings.

[4] In 2003, a study title named Diversity of bedside pre transfusion ABO compatibility devices in metropolitan
France was presented by V Migeot, S Tellier.The authors proposed a wide variety of bedside pretransfusion
ABO compatibility devices used in metropolitan France and highlighted differences in their performance and
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usage.Helps hospitals and blood banks select and standardize reliable bedside ABO compatibility devices to
improve transfusion safety.

[5] In 2003, a study title named Errors in Interpreting the Pretransfusion Bedside Compatibility Test was
presented by L.R. Salmi, Ingrand. The authors proposed high error rates occur in interpreting pretransfusion
bedside compatibility tests, mainly due to human factors and unclear test results. Used to reduce human error
and improve transfusion safety.

111 EXISTING SYSTEM

Today, the majority of medical settings use manual microscopic inspection to assess whether a blood sample is
suitable for transfusion. A blood smear slide is prepared by skilled lab professionals, who then examine it under
a microscope and visually assess the sample for anomalies like clotting or cell aggregation.
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FIG 1: EXISTING SYSTEM FLOW DIAGRAM

Although these algorithms usually highlight blood cell sections using thresholding and morphological
approaches, human supervision is still necessary to evaluate the final result. These semi-automated techniques
do not completely replace human labor, because noise, illumination fluctuations, and image quality all have a
significant impact on the output quality.

In conclusion, a fully automated and objective image processing solution for blood transfusion safety analysis is
required because the current methods are mostly manual, labour-intensive, and prone to human error.

IV PROPOSED SYSTEM

The suggested system based on image processing to assess a blood sample's suitability for transfusion. The
suggested approach reduces human intervention and offers a quick, reliable, and impartial examination in
contrast to traditional manual inspection techniques.

This method uses a microscopic image of the blood sample as input. In order to make calculations easier, the
color image that is taken is converted to grayscale by limiting it to a single intensity channel because it typically
contains noise and superfluous changes.

Pre-processing is then carried out to enhance the image's quality. To eliminate noise while maintaining crucial
characteristics like blood cells, denoising techniques like Gaussian or median filtering are employed. In order to
improve the visibility of essential elements like blood cell borders, contrast enhancement techniques such
histogram equalization are used. This allows cells to be distinguished from the background in further analysis.
Following preprocessing, the image is divided into its foreground (which contains the blood cells) and
background using thresholding, which is an additional method of transforming the

converting a grayscale image to binary. One of the techniques for Otsu's algorithm, which computes the
thresholding value automatically to separate the cells from the background, is choosing it. This entire procedure
ensures that only pertinent portions of the image are analyzed, so the system's entire attention is on the essential
characteristics, such as cell borders and agglutination patterns, that are essential for determining whether it is
safe for transfusion or not.

Next Canny Edge Detection is applied due of its resilience in noisy pictures, the Canny algorithm is mostly used
for edge identification following segmentation. Canny notices a bigger change in intensity that highlights the
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distinct cell borders and is helpful in determining the size, shape, and distribution of cells. Because edge
detection is the procedure that separates individual cells or clusters from one another and plays a significant role
in identifying antigens in the blood sample, it is an essential and required precondition for performing
agglutination evaluation.

After the edge-detection step, morphological techniques improve the image by focusing on noise reduction and
smoothing the blood cell edges. A picture is created by dilation.

Both erosion and expansion help to eliminate minor artifacts by making an image smaller and extending the
boundaries. Morphological closing gs use dilation and erosion to fill up small holes in an object, whereas
openings use erosion and dilation to separate the touching cells.

Numerical feature extraction is carried out by computing the total number of edge pixels in the processed image
once a clean structural representation of the image has been created. The blood sample structural complexity is
represented by this numerical value based on this it anlayzes.

Lastly, an empirically established threshold value is compared with the retrieved feature. The blood sample is
deemed safe for transfusion if the edge count is less than the cutoff. The sample is deemed unsafe for
transfusion if it over the threshold.
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Fig 2: PROPOSED SYSTEM BLOCK DIAGRAM

V SOFTWARE DESCRIPTION

MATLAB, a high-level technical computing environment frequently used for numerical computation, algorithm
development, and visualization, is utilized to create the suggested blood transfusion appropriateness detection
system. MATLAB provides an effective platform for building and testing image processing algorithms due to its
robust built-in libraries and interactive environment.

The MATLAB Image Processing Toolbox is heavily utilized in this work. A number of preconfigured functions
that facilitate picture acquisition, enhancement, segmentation, filtering, edge detection, morphological
processing, and feature extraction are included in this toolkit. These features enable the implementation of
intricate image processing jobs with high dependability and little coding effort.

The suggested system's preprocessing step reduces noise and enhances image quality by using MATLAB tools
for Gaussian filtering and grayscale conversion. To distinguish pertinent areas from the background,
segmentation is carried out utilizing threshold-based methods. The structural boundaries of blood cell clusters
are extracted using canny edge detection, and the identified features are further refined using morphological
operations like closing and hole filling.

The total number of edge pixels in the processed image is calculated in order to perform numerical feature
extraction. In order to decide whether or not the blood sample is appropriate for transfusion,

Additionally, MATLAB has powerful visualization tools that make it possible to see the outcomes of
intermediate and final processing, which facilitates system analysis and validation. MATLAB is ideal for
creating medical image analysis applications like the suggested system because of its versatility, user-
friendliness, and robust image processing capability.
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VI RESULTS

Fig 3: INPUT IMAGE
The input image is a microscopic blood smear showing red blood cells. It is used as the input sample for further
image processing and analysis.
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Fig 4: GRAYSCALE IMAGE
The original blood smear image is converted into grayscale. This reduces color complexity and prepares the
image for further processing.
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Fig 5: NOISE REMOVAL IMAGE
Noise is removed from the grayscale blood image using filtering. This enhances red blood cell visibility for
further processing. It preserves the blood cell structures.
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Fig 6: BINARY SEGMENTED IMAGE

The grayscale image is converted into a binary image using thresholding. Red blood cells are separated from the
background, enabling easier analysis.

Fig 7: CANNY EDGE IMAGE

Canny edge detection highlights the boundaries of red blood cells. This step helps in identifying agglutination
patterns by clearly outlining individual cell edges.

Fig 8: MORPHOLOGICAL IMAGE
Morphological operations such as dilation and filling are applied to refine the segmented cells. This results in
well-defined and connected cell regions, improving the accuracy of feature extraction.

56 | Page



Journal of Science Engineering Technology and Management Science ISSN: 3049-0952
Volume 03, Issue 02, February 2026 WWw.jsetms.com

Fig 9: GUI OUTPUT
This GUI provides an interactive platform to upload and analyze blood sample images, displaying the uploaded
blood sample and determining its transfusion status.
VIl CONCLUSION
This research uses digital image processing techniques to create an automated system that assesses whether
blood is suitable for transfusion. By detecting agglutination patterns, which are crucial markers of
incompatibility or aberrant reactions, the suggested technique examines microscopic images of blood samples
that already have a known blood group and assesses their transfusion acceptability.
Image acquisition, grayscale conversion, noise reduction, binary segmentation, Canny edge detection, and
morphological operations are all part of the system's structured processing pipeline. By improving crucial
characteristics such blood cell borders and clusters, these procedures make it possible to accurately identify
agglutination locations. The technique measures the level of agglutination in the blood sample by using
numerical edge. comparison.
The system determines if the blood sample is appropriate for transfusion based on the calculated edge count and
a predetermined threshold value. This method lessens the need for manual observation, which is frequently
laborious and prone to human error. The suggested methodology can be implemented and tested in a flexible
and effective setting thanks to the use of MATLAB.
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