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SYNOPSIS

This project entitled as “Detection and Recognition of Objects in X – ray Radiography Images”.

Non-destructive inspection (NDI) is widely used in many fields, particularly for the detection of defects in X-ray images. One of the most important techniques used in NDI is radiography that is based on the transmission of X-rays or Gamma rays through an object to produce an image on radiographic film. The interpretation of a radiograph is being done manually by experienced interpreters in the field. It is time and manpower consuming work. In addition, visual assessment by the operator for identification of defects based on film radiography is very subjective, inconsistent and sometime biased. Digital radiography allows all the benefits of producing significant increases in magnification and image clarity, as well as efficient management of digital images. The computer technology has developed very quickly in terms of both hardware and software. So, it is possible to use computer vision to detect the defects instead of a human being. Use of an automated detection of object is more reliable as its decision is not dependent on subjective factors, such as tiredness after a long period of interpretation. An automatic defect detection of weld radiographs consists of five stages, i.e., image digitization, pre-processing, weld extraction, defect segmentation, and recognition.
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1. INTRODUCTION

1.1. ABOUT THE SYSTEM

OBJECTIVE


The main aim of our project is to design and develop an automatic defect detection and recognition system that is able to detect and recognize the multiple defects in radiographic images.

The X-ray radiographic testing method is often used for detecting weld defects as a nondestructive testing method (NDT). In practical weld inspection, more than sixty percent of radiographic images are not faulty, but need to be separated in visual check by a expert. This is a time consuming process for interpreter and reduces the eye sensitivity and reliability of inspection especially for defected parts of radiographic image. An automatic detection and recognition is to solve this problem. In first step, preprocessing is done through image enhancement and noise reduction techniques proper for poor quality and low contrast radiographic images. Preprocessing step is applied through median filtering and adaptive histogram equalization, together with preserving grayscale image information. In next step segmenting welding defects using digital image processing techniques, within which are included noise attenuation filters, morphological mathematical operators, edge detection techniques such as the sobel, the Watershed transform. Therefore, the radiography with an automated detection and recognition makes the inspection process faster and more reliable.

2. SYSTEM CONFIGURATION

2.1. HARDWARE CONFIGURATION

Hard disk



:
80 GB

Floppy disk



:
1.44 MB

Cache memory


:
1MB

Keyboard



:
108 keys

Monitor



:
14” color monitor

Processor



:
Pentium® D

RAM




:
504 MB

CPU speed



:
2.80 GHZ

Mouse




:
Optical Mouse

2.2. SOFTWARE CONFIGURATION

Operating system


:
Microsoft Window’s XP 

Software


:
MATLAB R2006a

2.2.1. ABOUT MATLAB

MATLAB stands for "Matrix Laboratory" and is a numerical computing environment and fourth-generation programming language. Developed by The MathWorks, MATLAB allows matrix manipulations, plotting of functions and data, implementation of algorithms, creation of user interfaces, and interfacing with programs written in other languages, including C, C++, and FORTRAN.

MATLAB was created in the late 1970s by Cleve Moler, then chairman of the computer science department at the University of New Mexico. He designed it to give his students access to LINPACK and EISPACK without having to learn Fortran. It soon spread to other universities and found a strong audience within the applied mathematics community. Jack Little, an engineer, was exposed to it during a visit Moler made to Stanford University in 1983. Recognizing its commercial potential, he joined with Moler and Steve Bangert. They rewrote MATLAB in C and founded The Math Works in 1984 to continue its development. These rewritten libraries were known as JACKPAC.In 2000, MATLAB was rewritten to use a newer set of libraries for matrix manipulation, LAPACK.

MATLAB was first adopted by control design engineers, Little's specialty, but quickly spread to many other domains. It is now also used in education, in particular the teaching of linear algebra and numerical analysis, and is popular amongst scientists involved with image processing.

MATLAB is a high performance language for technical computing. Computation, visualization, and programming are integrated in an easy-to-use environment. MATLAB can be used for mathematics, modeling, simulation, data analysis, visualization, scientific and engineering graphics.

Mathematical operations, Vector, Matrices and Matrix operations, solving systems of linear equations, Plotting, Curve fitting, Interpolation, Solving Ordinary Differential Equations and various fields of operations can be done by MATLAB.

3. SYSTEM STUDY AND ANALYSIS

3.1. EXISTING SYSTEM:

The literature reviewed includes a large quantity and variety of methodologies used for the image enhancement, segmentation, detection of welding defects and recognition. Image enhancement allows more accurate interpretation of digital radiography indications. The wavelet threshold technique is applied to reduce the radiographic image noise. The contrast and brightness of the image is adjusted using gamma correction, histogram modification linear and non-linear point processing to enhance perception of defects. These are used to eliminate noise and background to smooth sharp edges, but also tend to remove some of the detail in small objects. Image segmentation and its performance evaluation are very difficult but important problems in computer vision. Many of the segmentation techniques is used in X-ray radiographic images  such  as  region  based  segmentation , threshold  (using iterative method , otsu’s threshold, and dynamic threshold), detection of edges(sobel,prewitt,canny,Log).Defects can detected using BPNN ,Fuzzy reasoning and image data fusion. Feature extraction (shape, color, texture, geometric, statistical) and Expectation Maximization (EM) algorithm is already used techniques to classify the welding defects. 

3.2. PROPOSED SYSTEM:

The proposed approach to detecting the radiographic weld defects follows an automatic detection and recognition scheme based on three steps: image preprocessing, segmentation and recognition. In image preprocessing technique noise can be removed using the median filter, and the contrast of the image can be improved using the Adaptive histogram equalization technique. In Segmentation and recognition 1) potential defects are segmented using an edge detector based on the sobel operator; 2) potential defects are localized using binarization and extracted using watershed transform; 3) segmented images are stored in the database (Training), matching techniques is used to identify (Test) the correct images in database (Training).In matching algorithm find the absolute difference between the test image and train image, if the difference is minimum display the result as Correctly Recognized otherwise  Incorrectly Recognized.

4. SYSTEM DESIGN

4.1. DATA SET USED

The radiographic image is produced by radiation transmitted in varying amounts through the subject by activating silver halide grains in an emulsion present in the film and by producing black deposits of silver. The action of X-rays in combination with intensifying screens is amplified many times. Thus, a latent image is recorded on the film. By subjecting this film to chemical processing, a real permanent image can be produced which can be viewed through transmitted light. For proper recording of the radiographic image, the following are essential:

(1)  Radiant energy, (2) subject (patient) to record, (3) photo-sensitive material and 

 (4) Chemicals for processing.


Different types of images were obtained for training purpose. This image available from various sources-ray images have been used in this project. These images are available at different websites. Overlapping seta of training images and testing images were used for the project. An automated recognition system is used to find the correct image in the X-ray Image database.

Image Formats used in this project:

· TIFF

· JPEG

· PNG

· GIF

Refer the Data set used in this project in APPENDIX B.
4.2. INPUT SCREEN

Input screen is one of important part of our project. Open image display the dialog box for the Input image. In noise removal module number of filtering techniques can be applied, In median filtering and adaptive median filtering it will display the prompt for window size of image. In Gaussian filtering it will display the prompt for kernel size. In image enhancement and segmentation menu choose the one the method it will display the 

Waiting prompt after it will produce the resultant image.

Following Input screens are designed for our project:

· Open Image Screen

· Salt and Pepper Noise Added Screen

· Gaussian Noise Added Screen

· Speckle Noise Added Screen

· Median Filter Screen

· Wiener Filter Screen

· Gaussian Filter Screen

4.2.1. Open Image Screen

In the open image module it display the dialog box for the selecting the image .In this dialog box it can contains the all X-ray images files. Select the X-ray image for processing from the current folder and other folders also.
 
Refer the Open image screen in APPENDIX C.1.

4.2.2. Salt and Pepper Noise Added Screen
In the salt-pepper adding noise module the system prompts the user to enter the density value. Based on the density value the salt-pepper noise will be added to the image.


Refer the Salt and Pepper Noise Added Screen in APPENDIX C.2.

4.2.3. Gaussian Noise Added Screen
In the Gaussian adding noise module the system prompts the user to enter the mean and variance. Based on the mean and variance value the Gaussian noise will be added to the image.


Refer the Gaussian Noise Added Screen in APPENDIX C.3.

4.2.4. Speckle Noise Added Screen

In the Speckle adding noise module the system prompts the user to enter the variance. Based on the variance value the Speckle noise will be added to the image.


Refer the speckle Noise Added Screen in APPENDIX C.4.

4.2.5. Median Filter Screen

In the median filter noise removal module the system prompts the user to enter the file neighborhood value. Neighborhood value format ([3 3]). Based on that value the image should be filtered.


Refer the median filter image Screen in APPENDIX C.5.

4.2.6. Wiener Filter Screen

In the wiener filter noise removal module the system prompts the user to enter the file neighborhood value. Based on that value the image should be filtered.


Refer the wiener filter Screen in APPENDIX C.6.

4.2.7. Gaussian Filter Screen



In the Gaussian filter noise removal module the system prompts the user to enter the kernel size. Based on the kernel size the image should be filtered.


Refer the Gaussian filter Screen in APPENDIX C.7.

4.3. OUTPUT / RESULTANT IMAGES

Output image is another important part of our project. It has to describe the works can be done by our project using various image processing techniques. Output is the main reason for developing the system and the basis on which they will evaluate the usefulness of the application. In preprocessing step is to produce the noise removed image, Image enhancement techniques is to produce the improved contrast image, Image segmentation process is to produce a segmented object. Template matching module matches the segmented image and input image and it will produce the matching result (correct or incorrect).

· Output Image
· Median Filtered Image 
· Wiener Filtered Image 
· Gaussian Filtered Image 
· Histogram Equalized Image 

· Adaptive Histogram Equalized Image 

· Contrast Stretched Image 

· Edge Detected Image 

· Threshold Image 

· Watershed Image 

· Region Growing Segmented Image

· Recognized Image

4.3.1. Output Image 


In the File Module the image is open from the folder. Selected image is displayed on the workspace.

Refer the Median Filtered image in APPENDIX D.1.

4.3.2. Median Filtered Image



Median Filter removes the Salt-pepper noise from the image based on the neighborhood value. Original Image and Median Filtered Image is displayed on the figure window. Refer the Median Filtered image in APPENDIX D.2.
4.3.3. Wiener Filtered Image 



Wiener Filter removes the impulsive noise from the image based on the neighborhood value. Original Image and Wiener Filtered Image is displayed on the figure window.

Refer the Wiener Median Filtered image in APPENDIX D.3.

4.3.4. Gaussian Filtered Image 

Gaussian Filter removes the Gaussian noise from the image based on the Kernel Size value. Original Image and Gaussian Filtered Image is displayed on the figure window.

Refer the Gaussian Filtered image in APPENDIX D.4.

4.3.5. Histogram Equalized Image 

In the histogram enhancement module the image should be enhanced based on the equal gray value of the image. This module displays the original image and its histogram, histogram equalized image and its histogram.

Refer the Histogram Equalized image in APPENDIX D.5.

4.3.6. Adaptive Histogram Equalized Image Screen

In the adaptive histogram enhancement module the image should be enhanced based on the intensity of the image. In the image which pixels having the high intensity, contrast should be improved on that pixels automatically. This module displays the original image and adaptive histogram equalized image.

Refer the Adaptive Histogram Equalized image in APPENDIX D.6.

4.3.7. Contrast Stretched Image 

In the contrast stretch enhancement module the image should be normalized by `stretching' the range of intensity values it contains to span a desired range of values. This module displays the original image and normalized image.

Refer the Normalized image in APPENDIX D.7.

4.3.8. Edge Detected Image 


In edge detection module the input image edges are detected based on the different edge operators (sobel, prewitt, canny, log).This displays the original image and its edge detected image individually for different operators.

Refer the Edge Detected image in APPENDIX D.8.

4.3.9. Threshold Image 


In threshold module the image can be threshold using the gray thresh and it convert into a binary image. Original image and threshold output image is displayed.

Refer the Threshold image in APPENDIX D.9. 

4.3.10. Watershed Image 


In the watershed segmentation module the input image convert into a binary image depending the gray value of the image and calculate the distance transform of  binary image,  edge can be detected using sobel edge detector ,detected edge can be connected using morphological operation after calculate the watershed gradient. Original image and watershed segmented image is displayed.

Refer the watershed segmented image in APPENDIX D.10. 

4.3.11. Region Growing Segmentation Image 


In the region growing segmentation module input image to be segmented based on position of the seed point and maximum intensity distance. Original image and region growing segmented image is displayed.

Refer the region growing segmented image in APPENDIX D.11.

4.3.12. Recognized Image 
In the Recognized Image module open the image. Training and testing is performed on input image. Original image and correctly recognized image is displayed.

Refer the recognized image segmented image in APPENDIX D.12.

5. SYSTEM DEVELOPMENT

MODULE DESCRIPTORS


Modules can be described as File Module, Preprocessing Module, Image Enhancement Module, Image Segmentation Module, and Recognition Module. Refer the entire system flow of the project in APPENDIX A.
· Image (File)  Module

· Noise Removal

· Median Filter

· Gaussian Filter

· Wiener Filter

· Image Enhancement

· Histogram Equalization

· Adaptive Histogram Equalization

· Contrast Stretching

· Segmentation Module 

· Edge detection

· Sobel

· Canny

· Prewitt

· Log

· Watershed

· Region growing

· Threshold

· Out’s Threshold

· Local Threshold

· Watershed Operation

· Region Growing

· Recognition Module

· Training Phase

· Recognition Phase

5.1. File Module 

File module contains the open image, save, and Exit .Open module open the image in new windows or current workspace. Processed image should be saved in the system using save option. To exit from the GUI exit option will be used. Kindly Refer APPENDIX C.1 for Input screen, APPENDIX D.1 for output Screen.

5.2. Noise Removal Module

Noise in the radiographic image is characterized by its high spatial frequency and its lack of spatial correlation. Noise reduction is typically carried out by temporal or spatial averaging techniques. Depending on the noise characteristics, other filters such as median filters (impulsive noise), Gaussian smoothening filters (Gaussian white noise), and adaptive smoothening filters (signal-dependent white noise) can also be employed for more complex noise reduction tasks. 

Radiographic images show substantial variation depending on the testing technique adopted as well as the material being inspected, which makes it difficult to choose a standard filter for noise elimination. Therefore, the right choice is normally made empirically; bearing in mind that use of these filters must not alter the relevant information on that images. The application of a median type low pass filter is carried out in this project. This filter performs better than the major averaging filters because it can remove noise from input images with a minimum amount of blurring effect.

5.2.1. Median Filter:

The most widely used filter for smoothing noise in radiographs is the median type. This filter, the middle value among the values (elements) of the original operation, will be the output value of the pixel. The median filter has good performance in noise elimination, without removing relevant defects and without decreasing image sharpness as evidently as mean and Gaussian filters. The median filter with 3x3 and 5x5 operating windows is the most adequate to be applied to radiographs.

Its principle can be summarized as follows:

• The gray level values within the specified neighborhood are ordered.

• The current pixel is replaced in the image by the median intensity value of its neighborhood.

The operation of a median filter can be defined as follows:


where, f(x,y) represents the gray level value of the input image at pixel (x,y), g(x,y) represents the gray level value of the smoothed image at pixel (x,y), R(x,y) represents a W×W window centered at pixel (x,y) and MEDIAN means the median of the gray level values within the specified window.

The main disadvantage of median filtering in a rectangular neighborhood is its damaging of thin lines and sharp corners in the image. This can be avoided if another shape of neighborhood is used .Kindly Refer APPENDIX C.5 for Input screen, APPENDIX D.2 for output Screen, and APPENDIX E for Resultant image.

5.2.2. Wiener Filter:

Wiener filter is applied to the image adaptively, tailoring itself to the local Image variance. Where the variance is large, it performs little smoothing, where the variance is small it performs more smoothing. This approach is more selective than comparable linear filter, preserving edges and other high-frequency parts of the image. It works best when noise is constant-power additive noise, such as Gaussian noise. Since the intensities of the pixels in the weld area distribute more as a Gaussian distribution than other areas in the image of weld, it was selected for filtering radiographic images of welds .Kindly Refer APPENDIX C.6 for Input screen, APPENDIX D.3 for output Screen, and APPENDIX E for Resultant image.

5.2.3. Gaussian Filter:

The Gaussian smoothing operator is a 2-D convolution operator that is used to `blur' images and remove detail and noise. In this sense it is similar to the mean filter, but it uses a different kernel that represents the shape of a Gaussian (`bell-shaped') hump.

Quantum noise occurs inherently on low dose X-ray imaging due to very low x-ray quantum counts. Photon, electronics and quantization noises also contribute to degrade X-ray images. These noises can be eliminated by smoothing. Gaussian spatial filter is used for smoothening the X-ray images .Kindly Refer APPENDIX C.7 for Input screen, APPENDIX D.4 for output Screen, and APPENDIX E for Resultant image.

5.3. Image enhancement

The goal of contrast enhancement is to improve the intensity contrast in the input image, highlighting the defect regions whilst leaving the unimportant background regions intact. This enables the defect detection stage to better locate and represent each defect in the image. Two techniques are presented for radiographic image contrast enhancement: histogram equalization and dynamic stretching.

5.3.1. Histogram equalization

The most frequently used technique to enhance the contrast of radiographic images is histogram equalization (HE). It is based on the assumption that a good gray-level assignment scheme should have equally distributed brightness levels over the whole brightness scale. Individual pixels retain their brightness order. However, the values are shifted so that they are equally distributed over the brightness scale. The result of the brightness transformation should be that the cumulative histogram becomes a straight  line. If G' is the transformed gray value corresponding to the original gray value G of any pixel, the principle of histogram equalization postulates that



of the transformed gray values respectively, H() represents the cumulative  histogram of the gray values of the original images, and N represents the number of pixels over which the histogram is taken. Kindly Refer APPENDIX D.5 for output screen, and APPENDIX E for Resultant image.

5.3.2. Adaptive histogram equalization

HE transforms image pixels based on overall image statistics. Adaptive histogram equalization (AHE) involves selecting a local neighborhood centered around each pixel, calculating and equalizing the histogram of the neighborhood, and then mapping the centered pixel based on the new equalized local histogram.  For example, at each point in an input image we could consider a 8x8 window around that point. The 64-element histogram could then be used to determine a mapping function to histogram equalize that point based on the neighborhood. Since each point would be based on its own neighborhood, the mapping function can vary over the image. Kindly Refer APPENDIX D.6 for output screen, and APPENDIX E for Resultant image.

5.3.3. Contrast Stretching


Contrast stretching (often called normalization) is a simple image enhancement technique that attempts to improve the contrast in an image by `stretching' the range of intensity values it contains to span a desired range of values, e.g. the full range of pixel values that the image type concerned allows. It differs from the more sophisticated histogram equalization in that it can only apply a linear scaling function to the image pixel values. As a result the `enhancement' is less harsh. (Most implementations accept a gray level image as input and produce another gray level image as output.) Kindly Refer APPENDIX D.7 for output screen, and APPENDIX E for Resultant image.

5.4. Segmentation

The objective of the segmentation is to describe the significant quantity of information contained in the image by seeking relevant and discriminating visual indices permitting to represent it in more condensed and easily exploitable form. The segmentation constitutes one of the most significant problems in image processing, because the result obtained at the end of this stage strongly governs the final quality of

interpretation.

In digital image processing, we can define the segmentation as the process that subdivides an image in its constituent parts or objects in the form of connected regions having the same properties. These regions can be characterized by:

• their edges, it is the case of the segmentation by edge detection, where we     partition an image based  on abrupt changes in gray level.

• the pixels which compose them, it concerns then the segmentation in homogeneous regions, of which the purpose is the image segmentation based on intrinsic properties of the region. The principal approaches in this second case are the thresholding, the region-oriented segmentation and the multi-resolution approach. 

5.4.1. Edge Detection

The output of edge detection should be an edge image or edge map, in which the value of each pixel reflects how strong the corresponding pixel in the original image meets the requirements of being an edge pixel. Edges are paid much attention due to its computational cheapness, because differences in pixel values between regions are relatively easy to calculate by considering gradients. More importantly, they provide strong visual clues that can help the recognition process. Kindly Refer APPENDIX D.8 for output screen, and APPENDIX E for Resultant image.

Sobel and Canny operator

Sobel operator determines the template through the partial derivative of horizontal and vertical direction. 

John Canny proposed marginal check's three criterions: first, fine examination ability; second, the fine localization performance; third, it only has a response in corresponds the soble edge. Canny operator uses the double thresholds value to identify the image threshold value, thus definite edge.

Sobel operator edge detection and Canny operators edge detection, their threshold value is automatic selection. It can be seen that Sobel Operators can detect the general shape of images, but the image has a wide edge  and intermittent ,which reason was mainly due to the fuzzy edge and the sensitivity of the noise for the first derivative; Because optical, sampling and image acquisition system Edge makes edge fuzzy; As the noise sensitivity of a first derivative, which causes instability of test results because of minimal noise impact, but complete smoothing of the image will cause details loss of the image edge. It can be seen that the image edge texture detected by the canny operator is clearly excessive, and the edge strength is not very obvious. This is mainly due to more texture and uneven illumination and other factors of the weld itself, which inevitably obtains the strength changes of the weld in texture while obtains the weld edge, and then results in too many marginal lines. Because the noise signal is a random process, the various factors make their noise became more complex in terms of the weld, thus make its edge detection operator become difficult. Kindly Refer APPENDIX D.8 for output screen, and APPENDIX E for Resultant image.

Advantages and disadvantages of edge Detectors

The classical operator such as Sobel, and Prewitt which uses first derivative has very simple calculation to detect the edges and their orientations but has inaccurate detection sensitivity in case of noise. Laplacian of Gaussian (LOG) operator is represented as another type of edge detection operator which uses second derivative. It finds the correct places of edges and testing wider area around the pixel. The disadvantages of LOG operator is that it can not find the orientation of edge because of using the Laplacian filter. The other type of edge detection operator is the Gaussian edge detectors such as Canny, operators which are using probability for finding error rate and localization. Also it is symmetric along the edge and reduces the noise by smoothing the image. So it is performs the better detection in noise condition but unfortunately it has complex computing.

5.4.2. Thresholding

A very important problem in the design of an image analysis system is to determine the image models and the corresponding segmentation algorithms which are suitable for the image of interest. The radiographic film images of interest to us contain weld defects placed in background with different intensities. For such images, intensity is a distinguishing feature that can be used to extract the defects from the background. Therefore, a thresholding technique becomes a strong for efficient radiographic image segmentation.

Thresholding is the process of partitioning pixels in the images into object and background classes based upon the relationship between the gray level value of a pixel and a parameter called the threshold. Because of its efficiency in performance and its simplicity in theory, thresholding techniques can be divided, among others, into two categories: global methods and local methods. Global methods compute a single threshold value for the entire image, and pixels having a gray level value less than the threshold value are marked belonging to one class, otherwise the other class. Local methods, on the other hand, compute a threshold value for each pixel on the basis of information contained in a local neighborhood of the pixel. The output of a thresholding operation is a binary image.

In the thresholding, i.e. the segmentation of an image into regions of two classes, a threshold T(x,y) can be computed for each spatial position (x,y). The segmentation is then done by letting


Where f is a gray level input image and b is a binary output image. Based on the properties of the radiographic images, we have implemented three different thresholding algorithms. One of the methods is the Otsu global thresholding and the two others are the

Nib lack’s and Sauvola’s local adaptive thresholding. Kindly Refer APPENDIX D.9 for output screen, and APPENDIX E for Resultant image.

A) Global thresholding by Otsu method

Otsu suggested minimizing the weighted sum of within-class variances of the object and background pixels to establish an optimum threshold. Recall that minimization of within-class variances is equivalent to the maximization of between-class variance. This method gives satisfactory results when the numbers of pixels in each class are close to each other. Kindly Refer APPENDIX D.9 for output screen, and APPENDIX E for Resultant image.

B) Adaptive thresholding

Adaptive thresholding is a conventional segmentation method in extracting object from the background of the image. Different from Otsu’s thresholding method , variable thresholds are used in which the threshold value varies over the image as a function of local image characteristics . For each pixel in the image, a threshold has to be calculated. If the pixel value is below the threshold, it is set to the background value. Otherwise, it assumes the foreground value. Kindly Refer APPENDIX D.9 for output screen, and APPENDIX E for Resultant image.

5.4.3. Watershed Operation 

The watershed transformation considers the gradient magnitude of an image as a topographic surface. Pixels having the highest gradient magnitude intensities (GMIs) correspond to watershed lines, which represent the region boundaries. Water placed on any pixel enclosed by a common watershed line flows downhill to a common local intensity minimum (LIM). Pixels draining to a common minimum form a catch basin, which represents a segment. Kindly Refer APPENDIX D.10 for output screen, and APPENDIX E for Resultant image.

5.4.4. Region Growing Segmentation

The first region growing method was the seeded region growing method. This method takes a set of seeds as input along with the image. The seeds mark each of the objects to be segmented. The regions are iteratively grown by comparing all unallocated neighbouring pixels to the regions. The difference between a pixel's intensity value and the region's mean, δ, is used as a measure of similarity. The pixel with the smallest difference measured this way is allocated to the respective region. This process continues until all pixels are allocated to a region.

Seeded region growing requires seeds as additional input. The segmentation results are dependent on the choice of seeds. Noise in the image can cause the seeds to be poorly placed. Unseeded region growing is a modified algorithm that doesn't require explicit seeds. It starts off with a single region A1 – the pixel chosen here does not significantly influence final segmentation. At each iteration it considers the neighbouring pixels in the same way as seeded region growing. It differs from seeded region growing in that if the minimum δ is less than a predefined threshold T then it is added to the respective region Aj. If not, then the pixel is considered significantly different from all current regions Ai and a new region An + 1 is created with this pixel.

One variant of this technique, proposed by Haralick and Shapiro (1985), is based on pixel intensities. The 

mean" 
mean
 and scatter of the region and the intensity of the candidate pixel is used to compute a test statistic. If the test statistic is sufficiently small, the pixel is added to the region, and the region’s mean and scatter are recomputed. Otherwise, the pixel is rejected, and is used to form a new region. Kindly Refer APPENDIX D.11 for output screen, and APPENDIX E for Resultant image.

5.5. Template Matching

Template matching is a technique in digital image processing for finding small parts of an image which match a template image. It can be used in manufacturing as a part of quality control, a way to navigate a mobile robot, or as a way to detect edges in images.

For example, one way to handle translation problems on images, using template matching is to compare the intensities of the pixels, using the SAD (Sum of absolute differences) measure.

A pixel in the search image with coordinates (xs, ys) has intensity Is(xs, ys) and a pixel in the template with coordinates (xt, yt) has intensity It(xt , yt ). Thus the absolute difference in the pixel intensities is defined as Diff(xs, ys, x t, y t) = | Is(xs, ys) – It(x t, y t) |.




The mathematical representation of the idea about looping through the pixels in the search image as we translate the origin of the template at every pixel and take the SAD measure is the following:


Srows and Scols denote the rows and the columns of the search image and Trows and Tcols denote the rows and the columns of the template image, respectively. In this method the lowest SAD score gives the estimate for the best position of template within the search image. The method is simple to implement and understand, but it is one of the slowest methods. Kindly Refer APPENDIX D.12 for output screen, and APPENDIX E for Resultant image.

General Idea of Template Matching

Create a small “template” image of the feature we want to detect center the template image over pixel (i,j) in a target image calculate the pixel differences between the template image and the pixels centered at (i,j)

If the distance is small, the template is similar to the window centered at (i,j)

If the distance is large, the template is dissimilar

Repeat for all pixels

the minimum distance is the best “match”

this is known as “template matching”

Two Phases are involved in the template matching technique:

· Training Phase

· Recognition Phase

5.5.1. Training Phase

Segmented images are stored in folders or databases. Training phase all images are read from the individual database. Images are trained depending on the gray value of the individual image. The trained images are stored in the same database.

5.5.2. Recognition Phase


In training phase after reading the input image, it will read the all trained image after it will calculate the sum of absolute difference between the two images (train, test). If the difference is matched image will be displayed, otherwise it will display the incorrectly recognized.

6. SYSTEM IMPLEMENTATION

Implementation in the stage in the project were theoretical design is turned to a working system. Since the existing system involves the manual operations the new system is implemented in parallel with the existing in an automatic manner. This was done to build confidence about the system, but also improve the efficiency of the developed system.

7. CONCLUSION

An automatic detection and recognition system was developed to detect the weld defect(lacks of penetration and porosities etc).It is either adapted to radiographic images or digitized films, and is able to recognize the weld according to template matching  algorithm. It provides new effective weld defect detection. Through the X-ray image of industrial radiography processed by automatic detection and recognition system, the results show that the method can be successfully carried out in identification of weld images. NDT techniques in assessing and analyzing various defects and increasing the confidence level in detection of defect. An automatic detection and recognition system can be used as an objective method, eliminating the subjective and time consuming.

7. SCOPE FOR FURTHER DEVELOPMENT


An automatic detection and recognition method to detect object on X-ray image based on watershed segmentation, and mainly focuses on defect detection.
Present work parameter evaluations are not performed in my project. In the future different parameters are applied for each image processing techniques and find which the suitable technique for X-ray radiographic images is. The future work will focus on how to extract objects on complex background images. Besides, the recognition method need researched more.
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10. APPENDIX

A. SYSTEM FLOW DIAGRAM
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B. DATA SET

	S.NO
	IMAGE NAME
	IMAGE FORMAT

	1.
	Cast. Jpg
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	2.
	Slag. jpg
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	3.
	Sponge. jpg
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	4.
	Porosity. jpg
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	5.
	Smallporo.jpg
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	6.
	Crack. jpg
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APPENDIX C.1.  Open Image Screen
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APPENDIX C.2. Salt- pepper Noise Added Screen
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APPENDIX C.3. Gaussian Noise Added Screen
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APPENDIX C.4. Speckle Noise Added Screen
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APPENDIX C.5. Median Filter Screen 
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APPENDIX C.6.  Wiener Filter Screen
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APPENDIX C.7. Gaussian Filter Screen
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APPENDIX D.1. Output Image

[image: image24.png]Detection and Recognition of objects in Radiographic images

Noise_Image Enhancement _Segmentation _Recogntion





[image: image25.png]Fil.

Detection and Recognition of objects in Radiographic images

Noise _Image Enhancement _Segmentation _Recognition





APPENDIX D.2. Median Filtered Image

[image: image26.png]Detection and Recognition of objects in Radiographic images

Imags Enhancement _ Segmentation _ Recognition

addng Noise >

Wedin Fiter

ner Fiter
Gaussion Fiter





[image: image27.png]Flo Edt Vew Insert Tooks Desktop Window Help

Dedg RQANS L 0H | =0





APPENDIX D.3. Wiener Filtered Image
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APPENDIX D.4. Gaussian Filtered Image
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APPENDIX D.5. Histogram Equalized Image
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APPENDIX D.6.  Adaptive Histogram Equalized Image
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APPENDIX D.7.  Contrast Stretched Image
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APPENDIX D.8.  Edge Detected Image
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APPENDIX D.9.  Threshold Image
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APPENDIX D.10. Watershed Image
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APPENDIX D.11. Region Growing Segmented Image
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APPENDIX D.12. Recognition Module
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APPENDIX E

OUTPUT /RESULTANT IMAGES

	S.NO
	RESULT
	RESULTANT IMAGE

	1.
	Salt-pepper Noise Added Image
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	2.
	Gaussian Noise Added Image
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	3.
	Speckle  Noise Added Image
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	4.
	Median Filtered Image
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	5.
	Wiener Filtered Image
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	Gaussian Filtered Image
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	Histogram Equalized Image
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	5.
	Adaptive Histogram Equalized Image
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	Contrast  Stretched

Equalized Image
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	7.
	Sobel Edge Detected Image
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	Prewitt Edge Detected Image
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	Canny Edge Detected Image
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	10.
	LOG Edge Detected Image
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	11.
	Otsu’s Threshold Image
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	Local Threshold Image
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	13.
	Watershed  Image
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	14.
	Region Growing Image
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g(x,y)  =  MEDIAN (i,j)€R(x,y)f(i,j)





G’ = F(G) = G’min + ∆G’.H(G)/N





Where ∆G’=G’max – G’min ,    max G' and min G' represent the upper and lower limits





b(x,y ) =  { 0 if f(x,y) < T(x,y)


	      { 1 otherwise
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