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Abstract 

Sickle cell disorder (SCD) carries crescent shaped red blood cell in human body which causes 

chronic illness, anemia and shorter life span. To identify SCD we have used algorithmic 

approach to detect SCD using image dissection technique. This method is based on 

calculating the shape and size of red blood cell in axis. In this paper we also discuss the 

various existing techniques to identify SCD. 
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I. INTRODUCTION 

Sickle cell anemia is a major genetic disorder and transmissible disorder which associated to 

blood [1]. The rooted disorder of R.B.C.'S that due to the insufficiency of oxygen which 

reduce the cell and become sickle in shape. SCD affects more than 72000 Americans, 

primarily those of African heritance, but also those of Arabian, Asian, Caribbean, Indian, 

Mediterranean, and South and Central American ancestry [2]. The most common type of 

SCD'S are SS, SC and S beta Thalassemia. Other more scanty forms include SD-Punjab, SO-

Arab, and S-Lepore and SE disease [3].  

 

SCD is a permanent condition that may result in a serious health problem. Approximately 5% 

of the world's population carries the trait for hemoglobin disorders, mainly SCD [4]. The 

sickle cell is a genetic ataxia due to endowment of the mutant gene from both, generally 

healthy parents, over 300000 babies with cruel hemoglobin disorder are born each year [5]. 

These conditions are most common in the tropical region. Due to the migration of humans 

this SCD dispersed in most of the countries [6].  

 

As per the data, 300000 children were born in the Sub-Saharan African region, West-Indies 

and in South Asia region [7].To detect this SCD, various method and techniques are used. 

The most common technique is to count the sickle cell under microscope observation. This 

method is oldest and have prone to errors and miscalculations. 

Most of the medical centers use the hematology analyzers which work on the electrical 

resistance principle. To overcome this old method many new medical devices are introduced. 

To get quick and easy result Image Dissection or Image Segmentation Technique is used. 

These techniques work on Image processing, Image filtering and electrical and electronic 

signals, whose values can be calculated with the standard algorithm and can be displayed in 

digital meters.   
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ROLE OF HEMOGLOBIN 

Hemoglobin is found in all red platelets and carries oxygen from the lungs to tissues and 

organs all through the body. Ordinary RBC is delicate, smooth, round and can move 

effectively through the body as show in figure 1. At the point when influenced by SCD the 

red platelets wind up unbending sticky and sickle-formed. This outcomes in intermittent 

preventing of platelets along these lines anticipating carriage of oxygen to tissues and organs. 

 

 

 

 

 

 

Fig (1): Normal RBC vs Sickled RBC 

 

SIGNS AND SYMPTOMS 

SCD symptoms are severe anemia, jaundice gallbladder stones, painful erection, failure of 

kidney and mental illness. Other than this this SCD also effects the flow of blood in human 

body due to which a constant pain is there in patient body [8].  

 

IMAGE DISSECTION 

Image dissection is the procedure of separating a digital image into variousfragments (sets of 

pixels, also known as super pixels) [9]. The aim of dissection is to streamline and/or change 

the representation of an image into something that is more significant and easier to 

investigate [10]. Image segmentation is usually used to detect objects and boundaries [11] 

(lines, curves, etc.) in images. Image segmentation is more accurate process than microscope 

method [12].  

 

II. LITERATURE SURVEY 
There have been many studies about sickle blood cell detection. One of them is the 

“Detection of Abnormal Blood Cells Using Image Processing Technique” by Malher Bhatt 

and ShashiProbha. In this study, the authors try to detect abnormal blood cells based on form 

factor and using image segmentation [13]. The form factor they used calculates the circularity 

shape of the cell, and if the cell not circular, it is counted as an abnormal cell.   Another 

study, “Image Processing Based Abnormal Blood Cell Detection” by Deepika N. Patil and 

Uday P. Khot specified the threshold of each type of abnormal blood cell.  

 

SICKLE WATERSHED DETECTION TECHNIQUE 

Watershed transformation algorithm depends on region processing. A result of this algorithm 

is global segmentation with border closure and high accuracy [14]. It can attain one-pixel 

wide, closed, connected and exact place of the outline. The basic concept of this algorithm 

depends on visualizing grayscale images into the topographical representation which has 

minimal, catchment basins and watershed lines [15]. Watershed transformation algorithms 

have been used mostly in image processing. Some of the advantages of watershed 

transformation are simple, fast, can be parallelized and provide the complete internal 

structure of cell image [16]. 

 

WATERSHED SEGMENTATION 

1. Input the Sullied and magnified human blood image and convert to binary image. 

2. Image filtering algorithm applied to remove noise or unwanted spots. 

3. Watershed segmentation applied on the image to separate the image from its background. 
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4. The form factor is calculated for each cell.    Form Factor defines as 

(4*pI*area/Perimeter2) [17] 

 

III. PROPOSED METHODOLOGY 

The proposed technique requires thoughtful planning of Algorithm, programming, and its 

execution [18]. This strategy requires a magnify lens, Ultrasonic Image Transducer, 

Microprocessor, analog to digital converter and display unit [19].  

 
Fig (2): Proposed Structure of device design. 

 

Ultrasonic image transducer in detection can be used to get image of blood cell. This 

ultrasonic image transducer works on ultrasound property [20]. This ultrasound can be detect 

by transducers which convert it to image form with the help of analog to digital [21]. 

 

PIEZOELECTRIC CRYSTAL: AN IMPORTANT ULTRASONIC TRANSDUCER 

ELEMENT 
The piezoelectric crystal is one of the best commonly used component in the ultrasonic 

transducers [22]. It can be used as the both, transmitting as well as the receiving device, in the 

transducers. It is bounded within the casing so that it can work precisely and actively. The 

piezoelectric crystals can work in the frequencies ranging from 20 KHz to 15 MHz The 

voltage passed through these devices develops the ultrasonic waves [23]. 

 

IV. RESULTS AND DISCUSSION 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (3): Image of Human blood consisting SCD 
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Fig (4): Grey Scaling the actual image. 

 

In figure 3, human blood is collected and taken into observation. Ultrasonic image transduce 

can be used to take image of cell in micro level with the help of magnifying lens. Once the 

image is obtain, it can be grey scaled with the help of image filters [24]. The grey scaled 

image is shown in figure 4. As this process is done, the microprocessor reads the sickle 

shaped cell only.  

The Box counting algorithm can be used to calculate the shape and size of the cell. This 

method is also used to detect face recognition techniques.  

By reducing the size of the image grid we can calculate more area.  

This Box counting or fractal Dimension methodshave various utility, consisting of for the 

face recognition the usage of the fractal code which extract the critical feature [25]. The 

method can be evolved in addition to recognize from components of a face in preference to 

the entire without a want for segmentation. The fractal analysis is probably a promising 

device for studying RBC clump [26]. 

There are presented strategies of capabilities assessment, and records visualization [23] to 

apprehend species of the tree based totally on the fractal measurement the use of box-

counting is the simple, top for classification feature and fast. The fractal dimension the use of 

field-counting is also used for the determination of the leaf vascular system of tree [27]. This 

paper proposed a way for recognition of the sickle cell inside the blood smear by doing the 

segmentation with the help of fractal dimension.  

 

V. CONCLUSION 

In this paper, we have discuss the various method which are used by medical centers and 

hospitals. Ultrasonic image transducer can be used for low cost and effective results in rural 

area to detect sickle cell patients. As compare to old technique this can be used. Digital image 

processing, box counting method and fractal dimension methods will enhance the quality of 

results to detect sickle cell in human body. This is quick, cost effective process that can give 

estimated value and can additionally reduce the methods projected earlier. 
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