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Abstract: The study aims to increase the number of abnormal red blood cells that can be detected using 

image processing. This study used Random Forest Algorithm as a machine learning algorithm in 

classifying. As a result, the system detected and classified a total of ten abnormal red blood cells. Images 

used in the system came from hospitals’ past patients. In addition, a camera is used to capture the slides. 

The image was then inserted into the program. The system processed and classified the image. In effect, 

the results show the name of the abnormal red blood cells detected in the image within the system 

including the soft copy of the list. 
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1. INTRODUCTION: 

Blood is the life-maintaining fluid that flows 

through the heart, arteries, and other organs and 

it circulates through the whole body. Moreover, 

a blood is made up of many parts, mostly the red 

blood cells, white blood cells, platelets and 

plasma. Abnormalities of red blood cells vary 

through size or anisocytosis, through shape or 

poikilocytosis, in color and even through the 

presence of inclusion bodies. Detecting these 

irregularities in the shapes of the red blood cells 

is significant to one’s health as it can determine 

whether the blood is healthy or not. Medical 

technicians, Pathologists and Hematologists 

usually used a manual microscopic method, to 

classify abnormal shapes of red blood cells. This 

methodology somehow is difficult and prone to 

human error. Thus, classifying the abnormal red 

blood cells using image processing is created 

using the high technologies. 

Mohammad Syahputra Et. Al (2017) said that 

morphological examination of peripheral blood 

smears done manually is less efficient and the 

shapes of the abnormal red blood cells found is 

not always the same for every analyst because of 

precision factor, concentration, and lack of 

knowledge. Radial Basis Function Network was 

used together with several stages which includes 

input image, pre-processing, and feature 

extraction. Research result shows that by using 

this method, the accuracy to classify abnormal 

red blood cell types is 83.3%. 

The objective of this study is to create a system 

that can classify 10 abnormal red blood cells and 

to know the reliability rate of classification of 

each abnormal red blood cells. Previous studies 

are usually limited to two to four abnormal red 

blood cell. Thus, the proponents aimed to create 

a maximized system. 

2.LITERATURE SURVEY 

2.1 Pooja Tukaram Dalvi and Nagaraj 

Vernekar (2016). Computer Aided Detection 

of Abnormal Red Blood Cells. 
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Red blood cell classification and counting plays 

a very important role in detecting diseases like 

iron deficiency anemia, vitamin B12 deficiency 

anemia etc. In this research we intend to develop 

a standalone application that can classify the red 

blood cells into four abnormal types namely 

elliptocytes, echinocytes, tear drop cells and 

macrocytes. We will also provide the total red 

blood cell count .Thirteen Geometric features 

have been used to classify the red blood cells 

into the four abnormal types. We have used two 

data mining classifiers namely Artificial Neural 

Network and Decision Tree Classifier and we 

have compared the results of the two classifiers 

with respect to accuracy in classifying the red 

blood cells.The proposed method exhibits an 

accuracy of 95.27% for detecting elliptocytes, 

96.06% for echinocytes, 85.82% for tear drop 

cells 85.82% for macrocytes and 89.76% for 

normal red blood cells. Red blood cells (RBCs) 

are the most abundant cells present in human 

body. Normal RBCs are biconcave and disk 

shaped. Any abnormality in the shape of RBC 

indicates presence of disease. The number of 

RBCs also plays an important role in detecting 

anemia. A decrease in the number of RBCs and 

an abnormality in RBC’s shape is a clear 

indicator of presence of blood related disorders. 

Presence of tear drop cells, echinocytes, 

elliptocytes, macrocytes indicate presence of 

diseases like myelofibrosis ,severe iron 

deficiency ,uremia hereditary elliptocytosis 

,haemolytic anaemia etc[14]. Anemia and blood 

related disorders are prevalent in almost 24.5% 

of world population.  

2.2 Vishwas Sharma Et. Al (2010). Detection 

of Sickle Cell Anaemia and Thalassaemia 

Causing Abnormalities in Thin Smear of 

Human Blood Sample Using Image 

Processing. 

Blood is a connective tissue in which Red blood 

cells function to transport oxygen and it is 

normally in disk shape. The inherited disorder of 

blood includes hemoglobin opathies which are 

major public health problem in India. Sickle cell 

disease refers to a group of genetic disorders 

characterized by presence of sickle hemoglobin, 

anemia, acute and chronic tissue injury to 

blockage of blood flow by abnormally shaped 

red cell. Sickle cell disease is Sickle cell anemia. 

It is a disorder in which the body makes sickle-

shaped red blood cells. “Sickle-shaped means 

the red blood cells are crescent shaped. Sickle 

cell anemia is also a serious disorder problem in 

chhattisgarh state. It is highly prevalent among 

scheduled caste, scheduled tribe and other back-

word class. In Chhattisgarh the highest 

percentage of sickle cell diseases found in Sahu, 

Mahar, Gond, Devangan, Kurmi and Halba etc. 

This paper proposed a method to recognize the 

sickle shaped red blood cells present in the 

blood smear by using fractal dimension. Fractal 

Dimension is used to recognize the shape of the 

red blood cells and segmentation the sickle 

shaped red blood cells for shape analysis to find 

the percentage of sickle cell anemia. Results 

exhibit the future aspect of the technique, which 

overcome traditional shape recognition and 

analysis methods found in various literatures. 

ickle cell disease (SCD), also known as sickle 

cell anemia, is a serious disease in which the 

body makes an altered form of hemoglobin, the 

protein in red blood cells that carries oxygen 

throughout the body. This genetic alteration 

causes the body to produce abnormal sickle- or 

crescent-shaped red blood cells. 

3.PROPOSED SYSTEM 

The proponents proposed a system that 

automatically classifies 3 abnormal red blood 

cells using the Random Forest  Algorithm. The 

algorithm is commonly used in classification 

and regression analysis. A decision tree is a 

simple representation for classifying example 

that splits on its nodes. It uses question on an 

attribute and splits the node that results to a 

branch or to end up with an output. The idea of 
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the whole system of the decision tree is to divide 

the data set into smaller data set based on the 

descriptive features or the attributes until it 

reaches a specific abnormal red blood cell. 

3.1 IMPLEMENTATION 

1. Data Collection:Collect sufficient data 

samples and legitimate software 

samples.   

2. Feature Extraction:For each image 

extract the features ubsing image 

processing and save in ‘.csv’ extension 

  

3. Train and Test Modelling: Split the 

data into train and test data Train will 

be used for trainging the model and 

Test data to check the performace  

3.2 ALGORITHM 

Random Forest is a popular machine learning 

algorithm that belongs to the supervised learning 

technique. It can be used for both Classification 

and Regression problems in ML. It is based on 

the concept of ensemble learning, which is a 

process of combining multiple classifiers to 

solve a complex problem and to improve the 

performance of the model. As the name 

suggests, "Random Forest is a classifier that 

contains a number of decision trees on various 

subsets of the given dataset and takes the 

average to improve the predictive accuracy of 

that dataset." Instead of relying on one decision 

tree, the random forest takes the prediction from 

each tree and based on the majority votes of 

predictions, and it predicts the final output. 

4. DATASET DESCRIPTION 

Data Description: 

White blood cell data collected form kaggle 

For this classification we take datasets. This 

dataset consists of nineteen columns and 401 

records. Out of ninteen columns 18 columns are 

consists attributes and last  column consists of 

class labels. 

Contains 4 categories 

Fig 1:Dataset Values 

 

 

4. RESULTS AND DISCUSSIONS 
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Fig 2: Accuracy Comparision for all the models 

 

Fig 3: Predict Results 

Extension Random Forest salgorithm is performed well compared other ml algortithm

s 
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5. CONCLUSION  

Random Forest can be used as a classification 

for the unusual pink blood cells observed in the 

blood. The device used to be in a position to 

classify the peculiar crimson blood cells the use 

of Random Forest Algorithm primarily based on 

the facts gathered from the forty snap shots that 

have been composed of 600 pattern cells. Errors 

in classifications have been end result of small 

variations between the attributes used. Abnormal 

purple blood cells like elliptocytes and 

ovalocytes nearly have the identical parameters 

and attributes ensuing to challenge in classifying 

the two odd pink blood cells. 

The common reliability fee is 72.18%. The 

common error price of 10.69% was once 

encountered generally from node H.  
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