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Abstract—The field of image processing is always fascinating because it produces improved visual data for human 

simplification and processes image data for transmission and presentation of machine perception. This paper studies 

different uses of image processing, the representation of various types of images in the matrix form, the scope of image 

processing and the various stages and methodologies involved in a typical image processing system. This paper also 

illustrates the role of artificial intelligence and machine learning in image processing and the applications of it in the 

modern world for autonomous machine perception in the fields of biotechnology in support of healthcare. 
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I. INTRODUCTION 

Image processing is a technique in which some operations are performed on the raw image, to either enhance the image or extract 

some useful information from it. The raw images may be received from cameras/sensors of satellites, space probes, aircrafts or 

pictures taken in normal day to day life.There are two methods available in image processing, namely analogue image processing 

and digital image processing. Analog image processing is alteration of an image by electrical means. Examples of analogue images 

are television images, photographs etc. In the case of digital image processing, alteration of digital images is done by computers.  

It is possible to define a digital image as a 2D array or function F (x, y), where x and y are spatial coordinates and the amplitude of 
F at any given pair of coordinates is known as the intensity of grey level [1]. The is defined over a grid and each grid location is 

called a pixel. In a digital image, all values associated with f, namely x, y and amplitude are finite discrete quantities. So it is 

represented by a finite grid and each intensity data is represented by a finite number of bits. For example, a binary image is 

represented by one bit and grey level image is represented by 8 bits.Image processing is among the rapidly growing technologies 

and it is used in various applications such as remote sensing, medical imaging, forensic studies, non-destructive evaluation, 

computer/machine vision, pattern recognition, graphic arts, video processing and many more [2]. 

II. PREVIOUS WORK 

Image Processing is such a robust and versatile technology, that it was has been researched well in almost all fields. Various 

application and implementations of the technology have been researched thoroughly. For example, image enhancement [3,4], face 

recognition [5] and Automatic Target Detection [6]. Image processing have also been very popular in fields of application such as 

traffic monitoring [7]. Moving object tracking using image processing is also an application, which is similar to traffic monitoring 

[8]. There are two different approaches to moving object tracking, namely recognition-based tracking and motion-based tracking 

[9]. In the recent years, the application of image processing systems has expanded out to the biomedical fields as well [10, 11, 12]. 

So, as we can see, image processing has a vast area of application. 

III. IMAGE PROCESSING AND IT’S APPLICATIONS 

The use of image processing technologies in fields of biotechnology and healthcare can be a blessing for us. Detection of disease 

early by analyzing the diagnostic reports such as X-Rays, CT scans, MRI scans etc. by implementing image processing 

technologies along with machine learning can increase the efficiency, save time and take some workload off the doctors and nurses. 

Another application is the automated detection and classification of cancer by analyzing the microscopic biopsy images. The 
system flow should start with the program taking the image of the biopsy as the input, then analyzing the image, then classifying it 

into types of benign, mild and malignant. The output report should include the classification type, along with the pattern and 

reasons for choosing the classification type. This should be done for the doctors and nurses to check the report for further accuracy 

of results. The image processing architecture for the detection of cancer by image processing system and classification of its type 

after careful analysis.The purpose of this annotation is for a clear understanding of the process and the steps to be followed. Image 

processing is very much popular due to its versatility in analyzing, finding out abnormalities in reports and classifying the results. 

The assortment of steps to be performed is as follows: 
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Figure 1: Flowchart to identify malignancy from digital image 

 

i) Image Acquisition— It is the process of accepting the Computed Tomography (CT scan), x-ray, or biopsy images as inputs 

to the program. It is the first step for any image processing system. 

ii) Image Enhancements— This Image Enhancements process is used for making image more clear and enhance its properties 

for efficient recognition by the software’s underlying machine learning technology. To get more accurate results in image 

segmentation, the enhancement of the image is required. Various techniques can be used for this process, such as Gauss filter, edge 

detection, Contrast-stretching Transformation (CST), standard logistic (SL) function to enhance global contrast, Logarithmic Image 

Processing (LIP). 

iii) Image Segmentation—Image segmentation is a technique that separates pictures that are comparable from different angles 

and converts them into paired frames for preparation. The first step in many image processing processes is the segmentation 

process. Object representation, characteristic, and detail estimation are all included in the procedure. Higher order tasks follow the 
grouping of objects. Consequently, classifying a picture, picturing a region of interest inside an image, and describing it all play 

important roles in image segmentation. 

iv) Feature Extraction— It is nothing, but the analysis of the image for certain patterns, values and attributes such as wavelets 

coefficient, and value histograms, for the conclusive result and further classification.The extraction of image features using color-

based feature extraction is a crucial approach, despite the fact that there are many other ways that have been employed.Since 

texture is a significant and popular method of identifying the features of images so that they may be utilized for recognition and 

interpretation, some of the images can be processed using feature-based methods. 

v) Classifications of Tumor—The labelling of a pixel or a group of pixels according to its grey value is known as 

classification[16,17]. One of the most popular ways to obtain information is through classification. Multiple features are typically 

employed for a set of pixels in classification, i.e., numerous photos of a specific object are required. This process is based on the 

premise that imagery of a certain geographic area has been gathered from several electromagnetic spectrum regions and is in 
excellent quality. The majority of information extraction techniques use specialized algorithms that carry out various sorts of 

"spectral analysis" to analyses the spectral reflectance qualities of such imagery. Either of the two approaches can be used to 

accomplish multispectral classification, i.e. Supervised or Unsupervised. 

This is the final step of the process, where the classification of the abnormality (if found) is determined based on its severity. As 

mentioned above, the results can be normal, mild, benign and malignant. For instance, if we are taking lung cancer into 

consideration as the test case, the most common classifiers for analyzing lung cancer are SVM Support Vector Machine [13], K-

NN K-nearest neighbors [14], Decision tree and Artificial Neural Networks (ANN)[15].  The performance of the complete 

classification algorithm is evaluated using the parameters of suggested system specificity, accuracy, and sensitivity. The comp. 

assisted diagnosis model (CAD) compares the results of the classification step for the diagnosis of lung disease (LDD) and 

generates the final results. The image processing system can also be in self-driving cars as well. More specifically, the detection of 

roads or lanes.  
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Upon receiving the image from the front camera, why do some modifications to it using python. The steps followed are listed 

below: 

1. Distortion correction 

When a camera views 3D things in the actual world and converts them to a 2D image, image distortion happens. This transition 

isn't always accurate, and distortion might cause an object to appear to alter in size, shape, or location. In order to provide the 
camera with an accurate view of the image, we must correct this distortion. This is accomplished by utilizing the 

cv2.calibrateCamera() method and many photos of a checkerboard taken with a camera to compute a camera calibration 

matrix.When each point in the visual plane is magnified differently in size, distortion results. Distortions are correctable digitally 

because they do not blur the image. The magnification varies with distance from the optical axis because lens distortion is 

rotationally symmetric. Three basic types of distortion are: 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 2: Basic types of distortion 

 

 

2. Creation of binary image 
We can begin our analysis now that we have the original image. In order to clearly recognize the object of interest on the road, in 

this example lane lines while disregarding the others, we need to investigate various approaches. I did it in two different ways: 

Using Sobel operator to compute x-gradient 

Sharp color shifts in a black-and-white image can be seen using the gradient of the image. The ability to find edges in an image is a 

very helpful skill. Since we typically have a lane line in either yellow or white on a dark road in a road image, the x-gradient can be 

quite helpful. 

 

 

 

 

 

 
 

 

 

 

 

 

  

 

 

Sample Image 1 

 

3. Birds eye view image 

We apply a perspective transform to convert the image to a bird's eye view after the thresholding procedure. This is done so that we 

can determine the lane's curvature and how to drive the car from this top-down perspective. 
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Sample Image 2 

 

4. Fit curve lines to the bird eye view image 
We use a histogram of the bottom half of the image to locate probable left and right lane markers in order to more accurately 

determine where the lane is. 

 

 

 

 

 

 

 

 

 

 
 

 

Sample Image 3 

 

5. Plot result back down onto the road such that the lane area is identified clearly 

Using cv2.warpPerspective once more, we can warp the lane lines back onto the original image after we have detected the lane 

lines and fitted a polynomial to them. To display the lane lines on the undistorted image, we additionally perform a weightedadd. 

 

 

 

 
 

 

 

 

 

 

 

 

Sample Image 4 

 

 

IV. FUTURE SCOPE AND CONCLUSION 

As mentioned earlier, image processing is an extremely robust technology, which can have various applications in all fields. 

Already, so much has been done, but still there is always room for improvement. Image processing when combined with artificial 

intelligence and machine learning technologies can be extremely useful. For example, real time removal of fog from foggy videos-
this can help prevent accidents and save lives of the drivers who work in foggy conditions. Recognition of traffic signs from images 

based on colour and shape, if implemented into the AI of the cars, can help beginner drivers to get indications about their mistakes, 

and again prevent accidents. Self-driving cars could implement this technology as well. Image processing systems can also be used 

to detect feeling of a face, by extracting the facial features. In biometric identification, for example Iris recognition, image 

processing systems can be used. This is mainly used in border security checks to identify a person, based on the unique pattern of 

their iris of the eye. Although, this technology has been around for quite a while, improvements can definitely be made. 
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