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Abstract: Recently, image processing techniques are widely used in several medical areas for image improvement in earlier 

detection and treatment stages, where the time factor is very important to discover the abnormality issues in target images, 

especially in various cancers such as lung cancer, skin cancer, blood cancer etc.  

The research is divided into three different objectives. The first objective is to acquire quality images of skin and develop 

and evaluate computer vision methods (algorithms / program) to process, analyse and interpret for skin cancer medical 

images for skin cancer assessment. The proposed algorithm is based colour information and threshold. For the proposed 

algorithm, several colour spaces will be studied to compare the detection results. 

The second objective is a multi-resolution based Lung malignancy detection method to detect the cancer affected area from 

the collection of CT images (normal and abnormal). 

 

The another objective of the research proposal focuses on malignancy detection for leukemia blood cancer. Leukemia is a 

type of blood cancer involving white blood cells. It is a bone marrow disorder that arises when abnormal white blood cell 

begins to continuously replicate itself.  

 

1. INTRODUCTION 

 

Cancer is one of the biggest threats to human beings and is the second leading cause of death the entire world human [1]. According 

to the statistical data from WHO(World Health Organization) [2], cancer caused about 7.6 million people death worldwide in 2008, 

and it is predicted that the number of deaths caused by cancer is being increased and the number will possibly increase to 13.1 

million in 2030 [2]. Based on related research, cancer will become the leading death in next 20 years [3].  

Lungs cancer ranked fourth in the number of deaths related with cancer. In most cases Lung cancer does not show any symptoms 

in the initial stages. It is often suspected initially from chest x-ray or Computed Tomography (CT) scans done to evaluate a cough 

or chest pain. This research proposed a multi-resolution based Lung parenchyma segmentation method to segment the lung lobes 

at accuracy levels acceptable for clinical applications. 

At the moment, identification of blood disorders is through visual inspection of microscopic images 

of blood cells. Leukemia is a type of blood cancer, and if it is detected late, it will result in death. Leukemia occurs when a lot of 

abnormal white blood cells produced by bone marrow. The existence of abnormal blood can be detected when the blood sample is 

taken and examined by haematologists. Microscopic images will be inspected visually by haematologists and the process is time 

consuming and tiring. In order to know all information about blood, expensive testing and equipment of labs are required. Automatic 

image processing system is urgently needed and can overcome related constraints in visual inspection. The system to be developed 

will be based on microscopic images to recognize types of leukemia. The early and fast identification of the leukemia type greatly 

aids in providing the appropriate treatment for particular type of leukemia. 

 

2. PROBLEM STATEMENT 

Overview 

 The aim of malignancy detection from skin is to investigate new boundary extraction algorithms. The proposed algorithm 

is based colour information and threshoding. In the proposed algorithm, the key problem is how to select colour space and 

threshold. I propose to compare different colour spaces and find the best one. For threshold selection, a distance histogram 

based algorithm can achieve much better performance than traditional thresholding algorithm. 

 The malignancy detection from lungs proposes a noble multi-resolution based lung parenchyma segmentation method to 

segment the lung lobes at accuracy levels acceptable for clinical applications. The methodology proposes multi-resolution 

analysis technique. In this research proposal, the image quality and accuracy of detecting the cancer affected area are the 

key factors.  

 The research for malignancy detection from blood involves detecting the types of leukemia (blast WBC) using microscopic 

blood sample images. 

With these research questions as a basis, the single thesis statement for this work would be: “to investigate the integration of 

advanced imaging methods (various color spaces, classifiers and segmentation methods) into computer aided diagnosis (CAD) of 
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skin, lung and blood cancers to provide medical experts an automated and accurate method to diagnose skin, lung and blood cancer 

from images. ”  

 The first goal consists of the acquisition of image information from patient skin synchronously with position and 

orientation.  

 Classification of various cancer types with high accuracy based on the labelling provided by expert. 

 Substantially important objective is to model the of visual perception of medical experts considering various cancer image 

dataset such as lung, skin and leukemia.  

 The final Objective is the performance comparison among different state of the art models for computer-aided diagnosis 

system in skin, lungs and blood cancer classification / identification  

3. BACKGROUND AND SIGNIFICANCE 
 

 Currently the diagnosis of skin cancer is done mainly by a human, who is called dermatologist. During diagnosis, 

dermatologist exams the skin carefully by his eyes or using a device called dermascope. During this stage, dermatologists 

generally use “ABCD” rule to find the signs of skin cancer [4]. ABCD means Asymmetry, Borders (irregular), Colour 

(variegated), and Diameter (greater than 6mm) of a skin patch [4]. In order to improve the diagnosis rate, computer aided 

skin cancer detection techniques have been investigated to aid the dermatologists for skin cancer detection. The basic idea 

of computer-aided detection (CAD) is to use imaging technique, image processing technique, and pattern recognition 

technique to detect the suspected skin patches. It is used generally as the second opinion to a dermatologist. In this proposal 

I mainly study the key technique used in CAD system for skin cancer detection.  

a. An approach based only on colour features is important as much of the state of the art considers colour information 

combined with other features, such as texture, shape and structure. This research proposal focuses only on colour 

information 

b. This work considers various colour spaces obtained by the conventional RGB format. An extraction of features is 

performed in each of the colour spaces in order to conclude which colour space achieves better results in the classification 

process. 

 Lung cancer is the most dangerous and widespread cancer in the world according to stage of discovery of the cancer cells 

in the lungs, so the process of early detection of the disease plays a very important and essential role to avoid serious 

advanced stages to reduce its percentage of distribution. 

 In current practice for malignancy detection in blood, a haematologist uses a microscope to detect blast cells. Given the 

similarities shared by leukemia cell’s subtypes it is often difficult to distinguish between them. The haematologist performs 

cytogenetic analysis which can be a time-consuming process, usually lasting around five days. It is also physically tiring, 

causing suffering to the eyes and back. So, the development of a fully automated screening system prototype for blood cell 

segmentation and classification may provide the specialist with significant aid in the effort to detect and classify Leukemia 

cells more effectively and efficiently. 

4. RESEARCH DESIGN AND METHODOLOGY 

1. Malignancy Detection : Skin 

My skin malignancy system consists of three main stages which are shown in Figure 1. In the first stage, noise reduction technology 

is used to remove the noise and hairs in the skin cancer image; In the second stage, the colour image is converted into a colour space 

and adaptive colour model is constructed; In the third stage, colour information and distance histogram are used to extract the border 

of the lesions from the skin cancer image. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: System Architecture 

Original Image 

 

 
Noise Reduction 

Adaptive Color Model 

Building 

 
Skin Cancer 

Evaluation 

Output 

http://www.ijsdr.org/


ISSN: 2455-2631                                                              © April 2017 IJSDR | Volume 2, Issue 4 

 

IJSDR1704128 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org 656 

 

2. Malignancy Detection : Lung 

This research proposed a multi-resolution based Lung parenchyma segmentation method to segment the lung lobes at 

accuracy levels acceptable for clinical applications  

In this research proposal, to obtain more accurate results we divide our work into the following three stages: 

1. Image Enhancement stage: to make the image better and enhance it from noising, corruption or interference. The 

following various methods proposed for this purpose are Gabor filter, Auto enhancement algorithm, and FFT Fast Fourier 

Transform. 

2. Image Segmentation stage: to divide and segment the enhanced images, various segmentations approaches will be tested 

3. Features Extraction stage: to obtain the general features of the enhanced segmented image using Binarization and 

Masking Approach. 

 

3. Malignancy Detection : Blood Leukemia 

The system we propose firstly individuates in the blood image the leucocytes from the others blood cells, then it extract the 

lymphocyte cells (the ones interested by acute leukemia), it extracts morphological indexes from those cells and finally it classifies 

the presence of the leukemia.  

The main modules which compose the overall system are plotted in Figure 2.  

 The Single-cell Selector module firstly enhances the input image and identifies the single cells. It has been composed by 

adaptive pre filtering and segmentation algorithms.   

 Secondly, the White-cells Identifier module selects the white cells present into the image by separating them from others 

blood’s components (red cells and platelets). 

  The third module (the Lymphocyte Identifier) can recognize a lymphocyte with respect to the other selected white cells.  

 
 

Figure 2. The leukemia detection system. 

 

 The Feature Extraction module processes a sub-image containing a lymphocyte coming from the Lymphocyte Identifier 

module and it produces in output a set of morphological indexes. 

  The classification module processes those indexes in order to classify the cell as blast or normal. If the system finds a 

blast cell, the blast cell counter is increased; otherwise a new lymphocyte will be processed. 

 

5. WEAKNESSESS OF THE STUDY 

 In some cases, the lesion in the dermatoscopic images is covered by hairs for skin cancer images. These hairs, especially 

the dark thick ones with a similar color hue to the lesion, occlude the lesion and may mislead the segmentation process.  

 The system for lung malignancy detection deals with CT images, we can implement this technique on some more images. 

Increasing the number of images used for the process, can improve the accuracy. Also MRI, X ray, PET images can be 
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considered for this technique. Comparison can be done for all these images. So one can justify which types of images gives 

better result for lung cancer detection 
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