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Detection of leukemia in human blood sample based on microscopic images





ABSTRACT


At the moment, identification of blood disorders is through visual inspection of microscopic images of blood cells. From the identification of blood disorders, it can lead to classification of certain diseases related to blood. This paper describes a preliminary study of developing a detection of leukemia types using microscopic blood sample images. Analyzing through images is very important as from images, diseases can be detected and diagnosed at earlier stage. From there, further actions like controlling, monitoring and prevention of diseases can be done. Images are used as they are cheap and do not require expensive testing and lab equipments. The system will focus on white blood cells disease, leukemia. The system will use features in microscopic images and examine changes on texture, geometry, color and statistical analysis. Changes in these features will be used as a classifier input. A literature review has been done and Reinforcement Learning is proposed to classify types of leukemia. A little discussion about issues involved by researchers also has been prepared.








CHAPTER-1
INTRODUCTION
Medical imaging has become one of the most important visualization and interpretation methods in biology as well as medicine over the  past  decade.  This  time  has  witnessed  a  tremendous development  of  new,  powerful  instruments  for  detecting,  storing,  transmitting,  analyzing,  and displaying  medical  images.  This  has  led  to  a  huge  growth  in  the  application  of  digital  image processing  techniques  for  solving  medical  problems.  The  most  challenging  aspect  of  medical imaging  lies  in  the  development  of  integrated  systems  for  the use  of  the  clinical  sector.  Design, implementation, and   validation   of   complex   medical   systems   require   a   tight   interdisciplinary collaboration between physicians and engineers.  Main  objective  of  analyzing  through  images  is  to gather  information,  detection of  diseases,  diagnosis  diseases,  control  and  therapy,  monitoring  and evaluation[1].In blood diseases, the most dangerous disease is blood cancer i.e. leukemia. This study focused on leukemia detection because, it needs fast and accurate detection. Leukemia is a fast growing disease so  it  require  quick  detection,  regular  test  &  monitoring  for  control  it  and  to  evaluate  the  treatment properly. Leukemia is detected by hematologist  under  microscope.  This  manual  examination  method  has some  drawbacks,  it  is  time-consuming  and  costly.  Result  may  be  affected  by  the  factors  such  as hematologist  experience  and  tiredness.  The automation process  overcome  the  above  problems, images are cheap and do not require expensive testing and lab equipment. In leukemia, bone marrow  produces  abnormal  white  blood  cell.  Compared with normal cells, abnormal white blood cell do not die when they should. Thus the number of abnormal white blood cell  become  numerous  and  interfere  normal  white  blood  cells  to  carry  out  their  duties.  This also causes an imbalance of blood system in human body.
Leukemiais a name of a blood disease; it is a cancer of blood cells. Leukemia disease grows very rapidly hence it  has  to  be  detected  as  early  as  possible.  It  originates  in  bone  marrow  when  bone  marrow  produces  large number  of  white  blood  cells  or  abnormal  White  Blood  Cells.  Leukemia  has  four  major  types:    Acute Lymphocytic Leukemia (ALL), Acute Myelogenous Leukemia (AML), Chronic Lymphocytic Leukemia (CLL) and Chronic Myelogenous Leukemia (CML)(3).Leukemia is detected manually by experts under microscope. This manual examination method   is costly, time consuming and totally depends on operator’s knowledge and skills. Detection through Digital image processing overcomes  the  above  problems.  Digital  image  processing  requires  images  as  the  primary  input,  and  do  not require expensive lab equipments To automate the process of detection of leukemia many image processing algorithms have been developed. This system  takes  microscopic  blood  smear  images  as  their  input.  Depending  on  type  and  quality  of  the  image various  image  processing  techniques  are  used  to  get  desired  output.  Various  techniques  such  as  image enhancement,  segmentation,  feature  extraction  and  classification  are  used  to  detect  and  identify  the  leukemia types.  All  this  study  shows  that  the  segmentation  of  the  image  is  the  most  important  step  in  leukemia  image processing. The accuracy of results of next steps (feature extraction and classification) is based on segmentation output.
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Leukemia is a type of cancer that affects the bone marrow causing  increased  production  of  white  blood  cells  which influx the blood stream These are an important, infection-fighting  part  of   your  immune  system,  made  in  bone marrow.  .  In  orders  for  myelogenous  leukemia  to  be correctly  diagnosed  a  physician  will  orders  a  complete blood  count  bone  mellow  biopsy  and  cytogenetic  tests. Leukemia  can  be  identify  with  the  variation  in  following tests:


AAcute Myeloid Leukemia (AML) : This type of leukemia is common in children under the age of 1 year. It is extremely rare in teenagers. Even so it is mostly in adults aged 40 years.
· Chronic Lymphocytic Leukemia (CLL) : This type of leukemia often happened to older patents. It is extremely rare in patients under the age of 40.
· Chronic Myeloid Leukemia (CML) : This type of leukemia can occur in all but the most common is for adults age after 45 years.

OBJECTIVE
 Goal of segmentation of blood cells is to isolate the region of interest from the complicated background and to segment every cell into its components such as nucleus, cytoplasm and other parts. AWBC countcandetect hidden infections within your body and alert to undiagnosed medical conditions, such as blooddisorders.
 The main objectives of our project is to detect the diseases such as type of leukemia.






CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

Leukemia occurs when lot of abnormal white blood cells produced by the bone marrow. Hematologist makes use of microscopic study of human blood, which leads to need of methods, including microscopic color imaging, segmentation, classification and clustering that can allow identification of patients suffering from Leukemia. The microscopic images will be inspected visually by hematologists and the process is time consuming and tiring. The automatic image processing system is urgently needed and can overcome related constraints in visual inspection. The proposed system will be on microscopic images to detect Leukemia. The early and fast identification of Leukemia greatly aids in providing the appropriate treatment. Initial segmentation is done using Statistical parameters such as mean, standard deviation which segregates white blood cells from other blood components i.e. erythrocytes and platelets. Geometrical features such as area, perimeter of the white blood cell nucleusis investigated for diagnostic prediction of Leukemia.

2.1.1 DRAWBACKS OF EXISTING SYSTEM 
· The number of counting blood cells will then be used to calculate the ratio of blood cells for leukemia detection.
· Cytogenetic test takes blood or bone marrow to help identify individual chromosomes. It shows abnormalities in chromosomes, which help to diagnosis and identify the type of leukemia. Results are usually available within 3 weeks.

2.2. PROPOSED SYSTEM
The proposed method is successfully applied to a large number of images, showing promising results for varying image quality. Different image processing algorithms such as Image Enhancement, Thresholding, Mathematical morphology and Labeling are implemented using Lab VIEW and MATLAB.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· The proposed method and the result showed that the method managed to
Obtain qualitatively good segmentation results.
· Accuracy is high
· High reliability
· There is no chance of error occurrence
· .Speed of output extraction is fast.











CHAPTER 5
CONCLUSION 
CONCLUSION


Above explain method use only detection of leukemia in human blood cells. In this method blood cell image processing segmentation, deletion, fill hole operations are used to obtain the edge of the cancerous blood cell. Pathological tests are costly and timely, so this process is not use for every month or short duration. Using this method process of testing is easy cheap, if suspected cells are obtain then go for the diagnosis under the doctors observation. This  project  can  be  extended  by  identifying  other  different  types  of  leukemia  instantly  at  a  very faster rate and that will help us in finding better ways for the diagnosis of disease.
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