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ABSTRACT  
With the progress in data exchange by electronic system, the need of information security has become a 

necessity. Due to growth of multimedia application, security becomes an important issue of communication and 

storage of images. This paper is about encryption and decryption of images using a secret-key block cipher 

called 64-bits Blowfish designed to increase security and to improve performance. This algorithm will be used 

as a variable key size up to 448 bits. It employs Feistel network which iterates simple function 16 times. The 

blowfish algorithm is safe against unauthorized attack and runs faster than the popular existing algorithms. The 

proposed algorithm is designed and realized using Visual basic.  
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I. INTRODUCTION 
 

Because of the increasing demand for information security, image encryption decryption has become an 

important research area and it has broad application prospects. Image security is of utmost concern as web 

attacks have become more and more serious. Image encryption decryption has applications in internet 

communication, multimedia systems, medical imaging, telemedicine, military communication, etc. To make the 

data secure from various attacks and for the integrity of data we must encrypt the data before it is transmitted or 

stored. Government, military, financial institution, hospitals and private business deals with confidential images 

about their patient (in Hospitals), geographical areas (in research ), enemy positions (in defense), product, 

financial status. Most of this information is now collected and stored on electronic computers and transmitted 

across network to other computer. If these confidential images about enemy positions, patient and geographical 

areas fall into the wrong hands, than such a breach of security could lead to declination of war, wrong treatment 

etc. Protecting confidential images is an ethical and legal requirement. Many image content encryption 

algorithms have been proposed such as DES, 3DES, blowfish, AES, etc.  Blowfish algorithm is highly secured 

because it has longer key length (more no of key size). The main aim behind the design of this proposal is to get 

the best security/performance tradeoff over existing ciphers. To achieve this result we are going to compare 

different parameters such as processing time, bandwidth, correlation, entropy etc of above mentioned 

algorithms. 
 

II. LITERATURE SURVEY 
After the survey of various methods used for image encryption we came through a few of these like Image 

encryption using AES, DES, 
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2.1 DES algorithm using Transportation Cryptography Techniques 

Data encryption standard (DES) is a private key cryptography system that provides the security in 

communication system but now a days the advancement in the computational power the DES seems to be weak 

against the brute force attacks. To improve the security of DES algorithm the transposition technique is added 

before the DES algorithm to perform its process. If the transposition technique is used before the original DES 

algorithm then the intruder required first to break the original DES algorithm and then transposition technique. 

So the security is approximately double as compared to a simple DES algorithm. 
 

2.2 Image Encryption Using Block-Based Transformation Algorithm 

Here a block-based transformation algorithm based on the combination of image transformation and a well 

known encryption and decryption algorithm called Blowfish is used. The original image was divided into 

blocks, which were rearranged into a transformed image using a transformation       algorithm presented here, 

and then the transformed image was encrypted using the Blowfish algorithm. The results showed that the 

correlation between image elements was significantly decreased by using the proposed technique.  
 

III. BLOCK DIAGRAM 

 

Fig: Encryption/Decryption Process 
  

IV. BLOWFISH ALGORITHM 
 

• Blowfish was designed in 1993 by Bruce Scheier as a fast, alternative to existing encryption algorithms. 

• Blowfish is a symmetric block encryption algorithm designed in consideration with  

ü Fast: it encrypts data on large 32-bit microprocessors at a rate of 26 clock cycles per byte 

ü Compact: it can run in less than 5K of memory 

ü Simple: it uses addition, XOR, lookup table with 32-bit operands 

ü Secure: the key length is variable, it can be in the range of 32~448 bits: default 128 bits key length 

ü It is suitable for applications where the key does not change often, like communication link or an automatic 

file encrypter. 

ü Unpatented and royalty-free. 

*Symmetric algorithms: use the same key for encryption and decryption 

*Feistel Network is the fundamental principle that is based on splitting up the block of N bits in two halves, 

each of size N/2(N must be even). 
 

V. DESCRIPTION OF ALGORITHM 
 

Blowfish symmetric block cipher algorithm encrypts block data of 64-bits at a time. It will follow the Feistel 

network and this algorithm is divided into two parts. 

i. Key-expansion: It will converts a key of at most 448 bits into several sub key arrays totaling 4168 bytes 
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ii. Data-Encryption: It is having a function to iterate 16 times of network. Each round consists of a key-

dependent permutation, and a key- and data- dependent substitution. All operations are XORs and additions 

on 32-bit words. The only additional operations are four indexed array data lookup tables for each round. 
 

5.1 Key Generation 
• Blowfish uses large number of sub keys. These keys are generating earlier to any data encryption or 

decryption. 

•  The p-array consists of 18, 32-bit sub keys: P1,P2,………….,P18 

•  Four 32-bit S-Boxes consists of 256 entries each: 

S1,0, S1,1,………. S1,255 

S2,0, S2,1,……….. S2,255 

S3,0, S3,1,……….. S3,255 

S4,0, S4,1,………... S4,255 
 

5.2 Steps to Generate Sub Keys 
1) Initialize first the P-array and then the four S-boxes, in order, with a fixed string. This string consists of the 

hexadecimal digits of pi (less the initial 3). 

2) XOR P1 with the first 32 bits of the key, XOR P2 with the second   32-bits of the key, and so on for all bits of 

the key (possibly up to P14). Repeatedly cycle through the key bits until the entire P-array has been XORed 

with key bits. (For every short key, there is at least one equivalent longer key; For example, if A is a 64-bit key, 

then AA, AAA, etc., are equivalent keys.) 
 

VI. BLOCK DIAGRAM OF DATA ENCRYPTION 

 

 
Fig. Block Diagram of Data Encryption 
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VII. FUNCTION F 

 
Blowfish is a Feistel network consisting of 16 rounds. The input is a 64-bit data element, x. 

Divide x into two 32-bit halves:  

xL, xR  

For i = 1to 16: 

  xL = XL XOR Pi 

  xR = F(XL) XOR xR  

  Swap XL and xR  

Swap XL and xR (Undo the last swap.) 

xR = xR XOR P17 

xL = xL XOR P18 

Recombine xL and xR 

 

VIII. BLOCK DIAGRAM OF DATA DECRYPTION 
 

Decryption is exactly the same as encryption, except that P1, P2 ..... P18 are used in the reverse order.  

F = ( (S1[a] + S2[b] mod 232) XOR S3[c] ) + S[d] mod 232 
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IX. SIMULATION AND RESULT 
 

In this paper we have simulated the image processing part of Encryption and decryption in Visual Basic 

software. Here we would be taking an image & obtaining the matrix and pixels of the chosen image & then we 

would be encrypting the image matrix using blowfish algorithm. The result shows the original image, encrypted 

image and the decrypted image. The text in the image will be hidden using a specific key and image hidden with 

a data is encrypted and decrypted by a 32 bit iteration loop. 

 
 Fig. Comparison of Algorithms on the Basis of Block Size  

 
Fig. Comparison of Execution Time 

 
Fig. Correlation & Entropy 

X. CONCLUSION 
 

In this paper we have used the blowfish algorithm for encrypting an image for secure transmission over the 

internet. To achieve this result to be true, we are comparing different parameters such as processing time, 

bandwidth, correlation, entropy etc of above mentioned algorithms with the other algorithms such as AES, DES, 

RijnDael. Blowfish cannot be broken until an attacker tries 28r+1 combinations where r is the number of 
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rounds. Hence if the number of rounds are been increased then the blowfish algorithm becomes stronger. Since 

Blowfish has not any known security weak points so far it can be considered as an excellent standard encryption 

algorithm. It takes much less time for processing than any other encryption techniques. Also all types of image 

sizes & format can be encrypted (.jpg, .bmp). By using this algorithm, lower correlation & higher entropy can 

also be achieved.  
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ABSTRACT 
Video denoising is the process of replacing or modifies the corrupted pixel value of the entire video frame based 

on the selected concept. In the past lots of work have been done by the researchers for making algorithms to 

remove noise presented on the videos. The techniques available for the video denoising are not able to provide 

higher PSNR and lower MSE values when frames are corrupted by impulse noise.Hence to overcome this 

problem, this paper deals with the development and implementation of a novel gray scale video denoising 

technique using hybrid MW intraframe algorithms in MATLAB. The proposed hybrid MW intraframe denoising 

technique is basically fusion of median and wiener filter to utilize a hybrid structure for addressing different 

types of noise removal problems. The comparative analysis is performed based on the two parameters Mean 

Square Error (MSE), Peak Signal to Noise Ratio (PSNR). The result shows that the proposed technique is 

efficient to remove impulse noise from gray scale videos as compare to conventional intraframe algorithms. 
 

Key Words: Video Denoising, Intraframe Denoising, Median Filter, Wiener Filter, MSE, PSNR. 
 

I. INTRODUCTION 
 

Video denoising still remains a challenge for researchers because noise removal introduces artifacts and causes 

blurring of the video frames. This paper first describes different methodologies for noise reduction (or 

denoising) giving an insight as to which algorithm should be used to find the most reliable estimate of the 

original video frame data given its degraded version. Noise modeling in videos is greatly affected by capturing 

instruments, data transmission media, frame quantization and discrete sources of radiation. Different algorithms 

are used depending on the noise model. Most of the natural video frames are assumed to have additive random 

noise which is modeled as a Gaussian. There are some other noise models are also modeled which greatly 

degrade the video frames like Salt & Pepper noise, Poisson Noise and Speckle noise. This paper mainly 

concentrates on first implementation of available intraframe video denoising techniques and then development 

and implementation of a hybrid MW technique for robust and efficient video denoising. 
 

1.1 Intraframe Video Denoising Techniques 
Video intraframe  denoising forms the preprocessing step in the field of photography, research, technology and 

medical science, where somehow image has been degraded and needs to be restored before further processing 

[33].Various denoising techniques have been proposed so far and their application depends upon the type of 

image and noise present in the image. Image denoising is classified in two categories: 
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1.1.1. Spatial Domain Filtering 

With reference to image operators that change the gray value at any pixel (x,y) depending on the pixel values in 

a square neighborhood centered at (x,y) using a fixed integer matrix of the same size. The integer matrix is 

called a filter, mask, kernel or a window. The mechanism of spatial filtering, shown below, consists simply of 

moving the filter mask from pixel to pixel in an image. At each pixel (x,y), the response of the filter at that pixel 

is calculated using a predefined relationship (linear or nonlinear) [13]. This is the traditional way to remove the 

noise from the digital images to employ the spatial filters.  

Spatial domain filtering is further classified into linear filters and non- linear filters. Note that the size of 

mask must be odd (i.e. 3×3, 5×5, etc.) to ensure it has a center. The smallest meaningful size is 3×3. 
1.1.2 Transform Domain Filtering 

Transform domain filtering basically deals with first transfer of image into transform domain using 

any of the transformation function like discrete Fourier transform (DFT), discrete Wavelet transform 

(DWT) and a new transform Discrete Curvelet transform. Most often last two transform are used for 

image denoising. Now further subsections provide brief description of intraframe video denoising 

filters. 
 

1.2 Median Filtering  

The median filter is normally used to reduce noise in frames, somewhat like the mean filter. However, 

it often does a better job than the mean filter of preserving useful detail in the frame.   

Like the mean filter, the median filter considers each pixel in the frame in turn and looks at its nearby 

neighbors to decide whether or not it is representative of its surroundings. Instead of simply replacing 

the pixel value with the mean of neighboring pixel values, it replaces it with the median of those 

values.  

 
Figure (1.1)  Calculating the Median Value of a Pixel Neighborhood. 

The median is calculated by first sorting all the pixel values from the surrounding neighborhood into numerical 

order and then replacing the pixel being considered with the middle pixel value. (If the neighborhood under 

consideration contains an even number of pixels, the average of the two middle pixel values is used.) Figure 1.1 

illustrates an example calculation.  

As can be seen, the central pixel value of 150 is rather unrepresentative of the surrounding pixels and is replaced 

with the median value: 124. A 3×3 square neighborhood is used here larger neighborhoods will produce more 

severe smoothing.  
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1.3 Wiener Filtering  
The inverse filtering is a restoration technique for deconvolution, i.e., when the image is blurred by a known low 

pass filter, it is possible to recover the image by inverse filtering or generalized inverse filtering. However, 

inverse filtering is very sensitive to additive noise. The approach of reducing one degradation at a time allows us 

to develop a restoration algorithm for each type of degradation and simply combine them. The Wiener filtering 

executes an optimal tradeoff between inverse filtering and noise smoothing. It removes the additive noise and 

inverts the blurring simultaneously.  

The Wiener filtering is optimal in terms of the mean square error. In other words, it minimizes the overall mean 

square error in the process of inverse filtering and noise smoothing. The Wiener filtering is a linear estimation of 

the original image. The approach is based on a stochastic framework. The orthogonality principle implies that 

the Wiener filter in Fourier domain can be expressed as follows:  

      …(1.1) 

Where are respectively power spectra of the original image and the additive noise, and 

is the blurring filter. It is easy to see that the Wiener filter has two separate parts, an inverse filtering 

part and a noise smoothing part. It not only performs the deconvolution by inverse filtering (high pass filtering) 

but also removes the noise with a compression operation (low pass filtering). 

To implement the Wiener filter in practice we have to estimate the power spectra of the original image and the 

additive noise. For white additive noise the power spectrum is equal to the variance of the noise. To estimate the 

power spectrum of the original image many methods can be used. A direct estimate is the periodogram estimate 

of the power spectrum computed from the observation:  

      …(1.2) 

Where Y(k,l) is the DFT of the observation. The advantage of the estimate is that it can be implemented very 

easily without worrying about the singularity of the inverse filtering. Another estimate which leads to a cascade 

implementation of the inverse filtering and the noise smoothing is  

       …(1.3) 

Which is a straightforward result of the fact:  . The power spectrum  can be estimated 

directly from the observation using the periodogram estimate. This estimate results in a cascade implementation 

of inverse filtering and noise smoothing:  

        …(1.4) 

The disadvantage of this implementation is that when the inverse filter is singular, we have to use the 

generalized inverse filtering. People also suggest the power spectrum of the original image can be estimated 

based on a model such as the   model.  

II. Methodology 
The proposed method of the paper involves development of hybrid filter by the fusion of median filter and 
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wiener filter for gray video denoising. This project work brought forward a novel hybrid filter structure for 

robust and efficient video denoising technique. The proposed hybrid filter is basically a cascade combination of 

median and wiener filters. The proposed method is shown in figure (2.1) with the help of flow chart. 

 
Figure (2.1) Methodology of the Project Work. 

III. Results and Discussion 
 

The proposed technique has been successfully implemented in MATLAB. This section deals with the results 

obtained after denoising using various filters in addition with discussions. For the complete analysis of the 

proposed work with conventional filters, this work utilizes a standard video from MATLAB. The input video is 

“xylophone.mpg”, consists 141 frames. Figure (3.1) a and b, shows 10th and 81th frames of the first input video.  

                             
              Figure (3.1)(A) 10th Frame of First                    Figure (3.1)(B) 81th Frame of First  

                                    Input Video.                                              Input Video. 
Now in the next part of this section we will show the denoising process of the input video for different noise 

conditions and with different filters. 

3.1 Salt and Pepper Noise Filtering from Input video using Proposed Hybrid MW Filter. 
After denoising using proposed hybrid filter the denoised video frames are shown in figure (3.2) and figure 

(3.3). For the complete comparative analysis table 1 and table 2 contains all MSE and PSNR values obtained 

after denoising of first input gray video using all the filters. 
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Figure (3.2) 10th Salt & Pepper Noisy and Denoised Frame of Input Video Using Proposed 

Hybrid MW Filter. 

             
Figure (3.3) 81th Salt & Pepper Noisy and Denoised Frame of Input Video Using Proposed 

Hybrid MW Filter. 

Table (1) 
Input Video (xylophone.mpg) 

S. No. 
Frame 

no 
Type of Noise 

MSE of 

Average 

Filter 

MSE of 

Median 

Filter 

MSE of 

Gaussian 

Filter 

MSE of 

Wiener 

Filter 

MSE of 

Hybrid 

Filter 

1 10 

Salt and Pepper 

Noise 

18.57967 6.469786 13.964742 9.122085 3.636132 

2 20 19.09884 6.617552 14.601053 9.145992 3.849152 

3 30 19.62596 7.386368 14.681189 9.906477 4.321285 

4 40 19.19934 6.995988 13.922937 9.455542 3.942072 

5 50 19.53177 7.333894 14.483999 9.639738 4.22236 

6 60 18.03316 6.004532 13.502841 8.702775 3.340424 

7 70 19.34195 7.04337 14.006844 9.487155 3.990288 

8 80 18.98226 7.139554 13.864602 9.497749 4.030223 

9 90 18.12783 6.306381 13.762351 8.616827 3.447426 

10 100 19.52664 7.180345 14.075874 9.76566 4.03326 

11 110 19.64628 7.487286 14.106805 9.71333 4.237535 

12 120 17.22597 5.636193 13.622902 8.175476 3.065197 

13 130 18.4316 6.671718 13.699961 9.033448 3.779799 

14 140 17.61211 5.873038 13.564248 8.307299 3.279948 
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Table (2) 
Input Video (xylophone.mpg) 

S. No. 
Frame 

no 
Type of Noise 

PSNR of 

Average 

Filter 

PSNR of 

Median 

Filter 

PSNR of 

Gaussian 

Filter 

PSNR of 

Wiener 

Filter 

PSNR of 

Hybrid 

Filter 

1 10 

Salt and 

Pepper Noise 

35.440423 40.021905 36.680474 38.52986 42.52441 

2 20 35.320734 39.92383 36.486962 38.5185 42.27715 

3 30 35.202494 39.446494 36.463191 38.17161 41.77467 

4 40 35.29794 39.682313 36.693495 38.37394 42.17356 

5 50 35.223387 39.477457 36.521919 38.29015 41.87525 

6 60 35.570084 40.346012 36.826552 38.73423 42.89279 

7 70 35.2658 39.652999 36.667401 38.35944 42.12076 

8 80 35.347324 39.594093 36.711729 38.3546 42.07751 

9 90 35.547345 40.133001 36.743877 38.77733 42.75585 

10 100 35.224529 39.56935 36.64605 38.23379 42.07424 

11 110 35.198001 39.387559 36.636517 38.25712 41.85967 

12 120 35.768968 40.620945 36.788107 39.00567 43.26622 

13 130 35.475172 39.888427 36.76361 38.57227 42.35612 

14 140 35.672691 40.442176 36.806846 38.93621 42.97213 

 
Figure (3.4) MSE Values Obtained for All Filters for First Input Gray Video. 

 
Figure (3.5) PSNR Values Obtained for All Filters for First Input Gray Video. 

From the above two figures it is clearly observable that, the proposed hybrid MW filter provides least MSE for 

all video frames during salt and pepper noise filtering. In addition to this the proposed hybrid MW filter 

provides highest PSNR values for all frames of video as compare to conventional filters. 

 

IV. CONCLUSIONS AND FUTURE SCOPE 
 

In the present scenario, the rapid change in technology demands processing of data with high efficiency. In the 

past, the video denoising techniques were mostly based on only removal of frame noise, corrupted by specific 
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noise. To overcome this problem the paper brought forward a novel hybrid filter structure for robust and 

efficient video denoising technique. The developed hybrid filter is basically a cascade combination of median 

and wiener filters. In the results section resultant graphs and tables clearly indicates that individual conventional 

filters are only able to filter some specific type of noise, while the hybrid filter developed is not  only able to 

provide smallest MSE for all the impulse noise as well as also able to keep important video frame 

characteristics.  In addition to this, the hybrid filter developed in this work also provides highest PSNR values 

among all the testing filters.  Hence in terms of parameters, it provides minimum MSE and highest PSNR as 

compare to available intraframe denoising techniques. 
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ABSTRACT 
Now-a-days, there are many activities which depend upon the internet. And there is a great need to shift all the 

activities which are performed by user towards the digitization of world.  Many a times it happens that institutes 

and organizations have to maintain the books or novels for a longer time span. Books being a physical object, 

so it will definitely have the issues of wear and tear. The pages definitely get degraded and so does the text on 

the pages. The data on the pages can be confidential and sensitive. Due to this degradation many of the 

document images are not in readable. So, there is a need to separate out text from those degraded images and 

preserve them for future reference. This gives a great reason for developing a foreground text extraction 

mechanism that will aid in preserving the documents. In this paper, Post processing algorithm works on the 

same task for smoothening the extracted text and also removing the unwanted pixels from the image. These 

algorithms include image contrast inversion, edge estimation, image binarization and post processing of binary 

image. We can able to separate out the foreground text from background degradations after applying these all 

methods. 
 

Keywords: Adaptive Image Contrast, Document Analysis, Grey Scale Method, Post Processing, 

Document Image Processing, Degraded Document Image Binarization, Pixel Classification. 
 

I. INTRODUCTION 
 

Image processing is a famous and most interested area for researchers. Use of computer based algorithms on 

digital images to perform image related operations is known as image processing. The textual matter has become 

simple to see and easy to understand due to imaging technology. All of our general activities are connected with 

the image and its processing. Historical documents such as novels or scripts or confidential deeds and documents 

are being preserved by storing them into an image format. So that our next generation is capable of witnessing 

these old documents. 

Bifurcation of text and background from poorly degraded document images is a difficult task between the 

document background as well as the foreground text of various document images due to the higher background 

variation. Due to low quality papers, documents fail to preserve the text written on it and gradually the text 

becomes unreadable. Sometimes the documents get degraded due to some natural problems. There should be an 

efficient technique to recover these degraded document images so that it can be converted into the readable 

format. This paper presents a new image binarization technique for the better and accurate recovery of such 

document images. The Binarization of image is performed in the four stage of document analysis and to separate 
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the foreground text from the document background is its main function. An appropriate document image 

binarization method is important for recovering document image with the help of processing tasks such as 

Contrast Enhancement. This technique avoids using canny’s edge algorithm for edge detection , instead canny’s 

edge algorithm is not at all included as the intention of using canny’s edge algorithm was to increase the 

efficiency of the text stroke. But after a long research and analysis, grayscale method is used to sharpen the edges 

found by Otsu thresholding and edge detection method. 

 
Fig 1: Shows Example of Degraded Image 

II. LITEERATURE SURVEY 
 

For document image binarization, many techniques have been developed. Complexity of the existing method is 

more and consequently the cost to recover the data. The resulting binarization process is slow for large images. 

Caused by non-uniform illumination, shadow, smear or smudge it does not accurately detect background depth 

and due to very low contrast without obvious loss of useful information as in Fig1.The existing system is not able 

to produce accurate and clear output. This output may include the contents of some background degradations. The 

Table 1 shown below shows the comparison of the existing systems and their various values. 

Table 1: Comparison of Various Methods 

 

2.1 Bolan Su, Shijian Lu,Chew Lim Tan, “Robust Document Image Binarization technique for 

Degraded Document Images” 
In this system the input image goes through different methods. These methods include contrast inversion, 

threshold estimation and binarization. Even though it passes through these all techniques, it is not producing 

efficient output. The edge detection done by the canny’s method is not much efficient to detect all the text 

strokes. The produced output still contains some background pixels. The flow followed for recovering text from 

degraded documents is shown in Fig 2. 
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Fig 2: Architecture of Existing System. 

2.2 G. Leedham, C. Yan, K. Takru, J. Hadi, N. Tan, and L. Mian, “Thresholding algorithms for 

text/background segmentation in difficult document images” 
The entropy of the distribution of the gray levels in a scene describes this class of algorithms. As indication of 

maximum information transfer the maximization of the entropy of the threshold image is interpreted. Entropy 

system works as shown in Fig 3 below. 

 
Fig3: Flow of Entropy System. 

2.3 Rosenfeld and P. De la Torre, ‘‘Histogram Concavity Analysis as an Aid in Threshold 

Selection” 
Based on the shape properties of the histogram, this category of methods achieves thresholding. In different forms 

the shape properties are available. From the convex hull, the distance of the histogram is investigated as shown in 

Fig4 below, histogram analysis helps us in finding out the hull of the pixels found at foreground. 

 
Fig4: Histogram Analysis. 
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2.4 I.-K. Kim, D.-W. Jung, and R.-H. Park, “Document Image Binarization Based on 

Topographic Analysis Using a Water Flow Model” 
Normally on the basis of neighborhood pixel values, the threshold values of each pixel are used by the 

binarization method. If the surface value is lower than the threshold value, those pixels are considered as the 

background pixels and the other pixels are considered as the foreground pixels. 

2.5 J. Sauvola and M. Pietikainen, “Adaptive Document Image Binarization,” 
The contrast value of the text background and the text are focused here. There are two different approaches to 

find the threshold which are soft decision method (SDM) and text binarization method (TBM). The capabilities 

of SDM has noise filtering and tracking of signal, to separate text components from background of the image the 

TBM is used, due to uneven illumination or noise which is in bad conditions format. At last, the output of these 

two algorithms is combined together. Proper ways to benchmark utilizes the results against ground and truth 

measures are important for the algorithm selection process and directions that future research should take. A 

well-defined performance evaluation shows which capabilities of the algorithm still need refinement and which 

capabilities are sufficient for a given situation. Fig5 shows various binarized images at various degraded levels. 

 
Fig. 5: Sample Degraded Image 

2.6 L. Eikvil, T. Taxt, and K. Moen, “A Fast Adaptive Method for Binarization of Document 

Images,”  
This method is evolved by multi resolution approximation; with considerably lower computational complexity, 

the threshold surface is constructed and is smooth, yielding faster image binarization and better visual 

performance. By interpolating the image grey levels at the points this method calculates a threshold surface 

where the image gradient is high. Though high image gradients indicates the probable object edges, where the 

image grey levels are between the object and the background levels. 

2.7 O. D. Trier and A. K. Jain, “Goal-Directed Evaluation of Binarization Methods,” 
This technique follows a methodology for evaluation of low-level image analysis techniques, using binarization 

(two-level thresholding) for an instance. Binarization of scanned or photo copied grey scale images is the first 

step in most document image processing and analysis systems. Appropriate choice of suitable binarization 

method for an input image domain is a difficult problem. Usually, a human expert viewer evaluates the 

binarized images according to his/her visual criteria. However, define the objective evaluation, one need to 

determine how well the subsequent image analysis steps will perform on the binarized image. This approach is 
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termed as goal-directed evaluation, and it can be used to evaluate other low-level image processing methods as 

well. 
 

III. ALGORITHM 

3.1 Gray Scale Method 
The gray scale method is the most convoluted, solet’s first addressing it. The most common grayscale 

conversion routine is "Averaging", and it works like this: 

Gray = (R+ G + B) / 3                                                                                     (1) 

Where, R is Red, G is Green, B is Blue. Equivalent to grayscale, this formula generates a reasonably nice, and it 

is very simple to propose and optimize due to its simplicity. However, this formula is not without defect while 

fast and simple, relative to the way humans grasp radiance (brightness), for representing shades of gray it does a 

poor job. For that, we required something a bit more convoluted. 

The proposed system avoids using averaging grayscale method. Luminance grayscale method is much more 

suitable for enhancing the text strokes. Luminance grayscale method is as shown below: 

Gray = (Red * 0.21 + Green * 0.71 + Blue * 0.072)                                       (2)  
 

3.2  Edge Width Estimation Algorithm 
Requirements: The Image I is the Input Document Image and Edg is the corresponding Binary Text Stroke 

Edge Image. 

Ensure: EW is the Estimated Text Stroke Edge Width  

1: Store the width and height of Image I 

2: Then for Each Row i in Image I = 1 to height in Edg do3: to find edge pixels scan the Image from left to right 

that meet the following criteria: 

a) if its label is 0 (background); 

b) if the next pixel is labeled as 1(edge). 

4: pixels which are selected in Step 3, Check the intensities in I of those pixels, and the pixels that have a 

minimum concentration than the coming pixel cut out that next within the same row of I. 

5: Then the remaining adjacent pixels are matched into pairs in the same row, and then distance between two 

pixels in pair will find. 

6: end for 

7: A histogram for those calculated distances is then calculated. 

8: Then as the estimated stroke edge width EW use the most frequently occurring distance. 
 

3.3 Post Processing Algorithm 
Require: I is the Input Document Image, B is the initial Binary Result B and Edge is the Corresponding Binary 

Text Stroke Edge Image. 

Ensure: B f which is the Final Binary Result  

1: the entire stroke edge pixel’s connect components in Edg are find out. 

2: the pixels which do not connect with other pixels remove that pixel. 

3: for every remaining pixels (i, j) of edge: do 

4: its surroundings pairs are taken: (i, j − 1) and (i, j + 1) ,(i − 1, j) and (i + 1, j); 

5: if the pixels in the identical pairs belong to the identical class (Both text or background) then. 
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6: then to forefront Class (text) Assign the pixel with lower intensity, and the other to background class. 

7: end if 

8: end for 

9: along the text stroke Boundaries after the document thresholding, remove single-pixel artifacts [4]. 

10: The new binary result Store to B f. 
 

IV. PROPOSED SYSTEM MODULES 
 

As we discussed, the existing techniques have some limitations. To overcome these limitations our system uses 

new binarization technique. System having five modules.Fig 6 shows the architrecture and flow of the proposed 

system. 

4.1Module of Contrast Image 
Contrast is the difference in luminance and/or color that makes an object clear. In visual approach of the real world, 

within the same field of view, contrast is the variant in the color and intensities of the object and other objects. The 

adaptive contrast is computed as shown in Equation (2): 

                                                             (3) 

                                                      (4) 

Where C(i, j ) denotes the local contrast in Equation 1 and(Imax(i, j ) − Imin(i, j )) refers to the local image gradient that is 

normalized to [0, 1]. The local windows size is set to 3 empirically. α is the weight between local contrast and local 

gradient that is controlled based on the document image statistical information 

Here we are going to use adaptive contrast which is contribution of the two methods. First one is the local image 

contrast, it is nothing but the inversion of the actual image contrast. It only create an opposite contrast image. 

Second one is local image gradient. In that we are adjesting gradient level of background pixels. Gradient of 

image is a variation in the contrast level. 
 

4.2 Module to Find the Edges 
For detection of the edges of each pixel we are using otsu edge detection algorithm. The contrasted image which 

is further processed for edge detection is an important phase in the project. This will produce the border of the 

pixel around the foreground text. Pixels are classified intotwo parts, background pixels and foreground pixels. A 

foreground pixel the area included within text stroke. And background pixel is the degraded pixel. From text 

stroke image construction we obtain the stroke edge of the predicted text patterns found on the degraded 

document. The constructed contrast image consist a clear bi-modal pattern. For performing clustering based 

image thres holding or gray level image reduction the Otsu's method is very useful. This algorithm consist of two 

classes of pixels following bi-modal histogram, then separating the two classes it calculates the optimum 

threshold so that there is minimal combined spread.  

Grayscale Conversion: 

The Edge Stroke Image obtained from the second module is then transformed to image that are grayscale so as 

to sharpen the edges of the text stroke detected and thereby increase the efficiency of the further modules.  
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Fig 6: Proposed System Architecture 

 

4.3 Local threshold Estimation 
The detected text stroke from edge text detection method is evaluated in this method. Here we are creating 

separation of pixels into two types. We are deciding one threshold value. Depending on that threshold value and 

pixel value comparison, pixels are categorized as foreground pixels or background pixels. 
 

4.4  Module to Convert into Binary 
The threshold estimated image is then converted into binary format i.e. 1 and 0.The image pixels at background 

are marked as 0 and image pixels at foreground are marked as highest intensity i.e. 255 in this case and then 

combining both to form a bimodal clear image. 
 

4.5  Post Processing Module 
Binarization creates bifurcation of foreground and background pixels in image. But due to variation in 

background intensities and irregular luminance, it still shows some background pixels on the recovered 

document image. So we use post processing to avoid such pixels being displayed on the recovered image. And it 

returns a clear image which consists of actual text. We can easily observe the changes in output image and input 

image. Output image contain clean and efficient text. 
 

V. RESULTS AND ANALISYS 
 

In this project we are accepting degraded image as an input to our system. Suppose we have used following 

image shown in Fig 7 as an input image 

 
Fig 7: Original Image 
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Very first operation on this image will be contrast enhancement. Fig 8 shows the output of the first module 

(Contrast Module). Here we are applying both local image contrast and local image gradient on same image. 

 

Fig 8: Contrast Image 
After the contrast image, the output image undergoes process of next module i.e. edge text detection. Fig 9 

shows the output of the Edge detection module. Here we are applying Otsu’s thresholding and text stroke edge 

detection method to effectively detect edges. 

 

Fig9: Edge Detected Image 
 

VI. EXPECTED RESULTS 
 

Contrast operation must produce equivalent output so that it will become easy to detect text strokes in Otsu's 

method. System should produce an image which contains only foreground text. Text on the Output file or a 

recovered file produced by system will be in readable format. And it should not contain any background 

degradations. System should produce efficient evaluation parameters which much be better than existing 

mechanisms. 
 

VII. CONCLUSION 
 

Thus we can conclude that this method can create more efficient output than other existing techniques. This can 

become very useful to retrieve original data from degraded documents. This paper uses grayscale method to 

sharpen the edge strokes which not only increase the efficiency of the proposed system but by removal of 

canny’s edge detection algorithm, accuracy also increases to a higher extent and complexity of the system 
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reduces. Finally system produces image containing only foreground text. At the end we evaluate the efficiency 

parameter of our system. The evaluation parameters show that the entire system works with great efficiency and 

produces much more efficient output as compared to existing systems. 
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ABSTRACT 
Data de-duplication techniques is imperative data compression techniques which avoid duplicate copies of 

redundant data, and it helps to save the bandwidth by diminish the storage space in cloud storage. De-

duplication provides the higher security and protects the perceptive data by using the convergent encryption 

technique which encrypts the data before outsourcing. Data de-duplication extensively used in cloud computing. 

There is limited source of storage and networking in cloud system. So data de-duplication takes an essential 

role in the cloud structure. Security scrutiny demonstrates that de-duplication is secure in terms of the 

definitions specified in the proposed security model. We execute an example of our projected authorized 

duplicate check method and perform test experiments using our prototype. Which provide minimum overhead 

compared to normal operations. 
 

Keywords: Deduplication, Authorized Duplicate Check, Confidentiality, Cloud Computing, 

Convergent Encryption 
 

I. INTRODUCTION 
 

Best use of cloud computing is utilization of enormous “virtualized” resources across the whole internet along 

with all security measures like platform and implementation details hiding. Cloud service providers propose 

potentially infinite storage space at reasonable costs [1]. One critical challenge of cloud storage services is the 

managing of the mounting volume of data. Data de-duplication is the removal of replicate data. In the de-

duplication process, duplicate data is deleted, only one copy or single occurrence of the data to be stored in the 

database [2]. Important issues in data deduplication that security and privacy to protect the data from insider or 

outsider attack. For data confidentiality, encryption is used by different user for encrypt their files or data, using 

secrete key user perform encryption and decryption operation. Traditional encryption requires different users to 

encrypt their data with their own keys. Convergent encryption has been proposed to enforce data confidentiality 

while making deduplication feasible. To prevent unauthorized access proof of ownership protocol is used to 

present proof that the user really owns the same file when deduplication found. After the proof, server provides 

a pointer to consequent user for accessing same file without needing to upload same file. When user want to 

download file he simply download encrypted file from cloud and decrypt this file using convergent 

key[3,4,5,6,7,8,9,10]. 
 

II. PRELIMINARIES 
In this paper, we use some secure primitives which are used in our secure deduplication.  

 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

724 | P a g e  
 

2.1 Symmetric Encryption 
Symmetric encryption uses a common secret key κ to encrypt and decrypt information. 

A symmetric encryption scheme consists of three primitive functions: 

•  KeyGenSE (1)! Κ is the key generation algorithm that generates κ using security parameter 1_; 

•  EncSE (κ, M)! C is the symmetric encryption algorithm that takes the secret κ and message M and then 

Outputs the ciphertext C; and 

•  DecSE (κ, C)! M  is the  symmetric  decryption  algorithm  that  takes  the secret κ  and  ciphertext  C and  

then    outputs the original message M. 
 

2.2 Convergent Encryption 
Convergent encryption provides data confidentiality in deduplication. A convergent encryption scheme can be 

defined with four primitive functions: 

•  KeyGenCE (M)! K is the key generation algorithm that maps a data copy M to a convergent key K; 

•  EncCE (K, M)! C is the symmetric encryption algorithm that takes both the convergent key K and the data 

copy  M as inputs and then outputs a ciphertext C; 

•  DecCE (K, C)! M  is  the  decryption n algorithm  that    both  the  ciphertext  C  and  the  convergent t key K    

as inputs and then outputs the original data copy M; and 

•  TagGen (M)! T (M) is the tag generation algorithm that maps the original data copy M and outputs a tag T 

(M). 
 

2.3 Proof of Ownership 
The Proof of Ownership (PoW) is challenge-response protocol enabling a storage server to check whether a 

requesting entity is the data owner, based on a short value. That is, when a user wants to upload a data file (D) to 

the cloud, he first computes and sends a hash value hash = H (D) to the storage server. This latter maintains a 

database of hash values of all received files, and looks up hash. If there is a match found, then D is already 

outsourced to cloud servers. As such, the cloud tags the cloud user as an owner of data with no need to upload 

the file to remote storage servers. If there is no match, then the user has to send the file data (D) to the cloud. 

This client side deduplication, referred to as hash-as-a proof presents several security challenges, mainly due to 

the trust of cloud users assumption. This Section presents a security analysis of existing PoW Schemes Despite 

the significant resource saving advantages, PoW schemes bring several security challenges that may lead to 

sensitive data. 
 

III. PROPOSED SYSTEM DESCRIPTION 
 

Our secure client-side data deduplication mechanism is based on an creative use of the convergent encryption. 

That is, on one hand, when a data owner wants to store a new enciphered data file in remote storage servers, 

he/she has first to generate the enciphering key. This data encrypting key is derived by applying a one way hash 

function on data content. After successfully encrypting the file data, the client has to generate the data identifier 

of enciphered data, in order to check its uniqueness in cloud database, before uploading the claimed file. This 

data identifier is computed by using a Merkle hash tree, over encrypted contents. Then, for subsequent data 

outsourcing, the client is not required to send the same encrypted data. However, he has to substitute a client-

server interactive proof scheme (PoW), in order to prove his ownership  
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On the other hand, to protect data in public cloud servers from unauthorized entities, the client has to ensure that 

only authorized users are able to obtain the decrypting keys. As such, the data owner has to encrypt the data 

deciphering key, using the public key of the recipient user. This key is, then, integrated by the data owner in 

user metadata, ensuring data confidentiality against malicious users, as well as flexible access control policies. 
To illustrate our solution for improving data security and efficiency, we first present the different prerequisites 

and assumptions. Then, we introduce three use cases for storing, retrieving and sharing data among a group of 

users. 
 

3.1 Assumptions 
Our solution considers the following assumptions. First, we assume that there is an established secure channel 

between the client and the CSP. This secure channel supports mutual authentication and data confidentiality and 

integrity. Hence, after successfully authenticating with the CSP, these cloud users share the same resources in a 

multi-tenant environment. Second, our solution uses the hash functions in the generation of the enciphering data 

keys. Hence, we assume that these cryptographic functions are strongly collision resistant, as it is an intractable 

problem to find the same output for different data files. 
 

3.2 Prerequisites 
• Merkle Hash Tree – a Merkle tree MT provides a succinct commitment, called the root value of the Merkle 

tree, to a data file. That is, the file is divided into blocks; called tree leaves, grouped in pairs and hashed using a 

collision resistant hash function. The hash values are then grouped in pairs and the process is repeated until the 

construction of the root value. The Merkle tree proof protocol requires that the prover has the original data file. 

That is, the verifier chooses a number of leaf indexes and asks the verifier to provide the corresponding leaves. 

As such, the verifier has to send these leaves with a sibling valid path. 

• Interactive Proof System– this proof system is an interactive game between two parties: a challenger and a 

verifier that interact in a common input, satisfying the correctness properties (i.e. completeness and soundness). 

 
Figure 1: Architecture of the Authorised Deduplication 

It is not possible to provide security to the private data by using only the public cloud so the data will loss. 

Figure 1 shows the authorised deduplication which provides data security by using private cloud. This system 

provides data deduplication, which saves the bandwidth and eliminate the duplicate copies of the data. User can 

upload and download the files from public cloud but private cloud provides the security for that data. Only 
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authorized person can upload and download the files from the public cloud by generating the convergent key. 

Keep that key into the private cloud. When user request to the private cloud for downloading key and then 

accesses that Particular file. 
 

IV. JUDGEMENT 
 

We conduct assessment on our model. Our project aim is to diminish the overhead generated by authorization 

steps, which include file token generation and share token generation, against the convergent encryption and file 

upload steps. We assess the overhead by changing different factors, 

1) File Size 

2) Number of  Stored Files 

3) Deduplication Ratio 

4) Privilege Set Size 

We perform the experiments with three machines equipped with an Intel Core-2-Quad 2.66Ghz Quad Core 

CPU, 4GB RAM and installed with Ubuntu 12.04 32- Bit Operation System. The machines are connected with 

1Gbps Ethernet network. We break down the upload process into 6 steps, 1) Tagging 2) Token Generation 3) 

Duplicate Check 4) Share Token Generation 5) Encryption 6) Transfer. For each step, we trace the start and end 

time of it and therefore obtain the breakdown of the total time spent. We present the average time taken in each 

data set in the figures. 

 
Figure 2: Time Breakdown for Different File Size 

4.1 File Size  
To assess the outcome of file size to the time spent on different steps, we upload 100 unique files (i.e., without 

any de-duplication opportunity) of particular file size and record the time break down. Using the unique files 

enables us to assess the worst-case scenario where we have to upload all file data. The time spent on tagging, 

encryption, upload increases linearly with the file size, since these operations involve the actual file data and 

incur file I/O with the whole file. In contrast, other steps such as token generation and duplicate check only use 

the file metadata for computation and therefore the time spent remains constant. With the file size increasing 

from 10MB to 400MB, the overhead of the proposed authorization steps decreases from 15% to 0.5%. 
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Figure 3:Time Breakdown for Different Number of Stored Files 

4.2 Number of Stored Files  
To assess the effect of number of stored files in the model, we upload 10000 10MB unique files to the system 

and record the breakdown for every file upload. From Figure 3, every step remains constant along the time. 

Token checking is done with a hash table and a linear search would be carried out in case of collision. Despite 

of the possibility of a linear search, the time taken in duplicate check remains stable due to the low collision 

probability. 
 

4.3 Deduplication Ratio  
To assess the effect of the deduplication ratio, we arrange two unique data sets, each of which consists of 50 

100MB files. We first upload the first set as an initial upload. For the second upload, we pick a portion of 50 

files, according to the given deduplication ratio, from the initial set as duplicate files and remaining files from 

the second set as unique files. The average time of uploading the second set is presented in Figure 4. As 

uploading and encryption would be skipped in case of duplicate files, the time spent on both of them decreases 

with increasing deduplication ratio. The time spent on duplicate check also decreases as the searching would be 

ended when duplicate is found. Total time spent on uploading the file with deduplication ratio at 100% is only 

33.5% with unique files. 

 
Figure 4: Deduplication Ratio 

4.4 Privilege Set Size  
To assess the effect of privilege set size, we upload 100 10MB unique files with different size of the data owner 

and target share privilege set size. In Figure 5, it shows the time taken in token generation increases linearly as 

more keys are associated with the file and also the duplicate check time. While the number of keys increases 

100 times from 1000 to 100000, the total time spent only increases to 3.81 times and it is noted that the file size 

of the experiment is set at a small level (10MB), the effect would become less significant in case of larger files.  
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Time taken for the first week is the highest as the initial upload contains more unique data. Overall, the results 

are consistent with the prior experiments that use synthetic workloads. 

 

Figure 5: Time Breakdown for Different Privilege Set 
 

V. CONCLUSION 
 

In this paper, the aim of authorised data deduplication is use to defend the data security by including differential 

privileges of users in the duplicate check. The hybrid cloud architecture is proposed to support the authorised 

duplicate-check. In which private cloud generate the duplicate check tokens of files, so that our system has been 

protected from the insider and outsider attacks. And this authorised duplicate check model eliminate overhead 

than the convergent and network transfer. 
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ABSTRACT 
 

A MANET (Mobile Ad-Hoc Network) is a dynamic, self-configurable and independent network without any fixed 

infrastructure. MANET have different characteristics like limited power, dynamic topology, wireless medium, 

security , routing and lack of infrastructure unit. Routing is require for communication between nodes. So 

secure routing is major concern in MANET against various security attacks. In this paper, I introduce various 

routing protocols and different Denial of Service (DoS) attacks in MANET. 

 

Keywords: Denial of Service (Dos), Mobile Ad-Hoc Network (MANET), Route Reply (RREP), 

Route Request (RREQ) 
 

I. INTRODUCTION 
 

A Mobile Ad-Hoc Network (MANET) is a collection of nodes that communicate with each other via wireless 

medium. MANET is a type of Ad-Hoc Network. A MANET is a self-configurable and independent network 

which doesn’t requires fixed infrastructure. In MANET communication between nodes is done through shared 

wireless medium. MANET has dynamic nature means any node can join and leave the network any time. Due to 

limited communication range each node in the MANET act as a host or router that forward packets to neighbour 

nodes. Because of dynamic nature of MANETs, it has various applications like military, rescue missions, 

automated battleships, virtual classrooms, inter vehicular communication and computing, electronic payments, 

conference meetings and many more. An example of MANET is shown in Fig. 1. 

 
Figure 1. Manet Example 

 

MANET has several issues [1] [2] like security, power constraints, IP addressing, mobility management, 

bandwidth, Quality of Service (QoS), guarantee of service. In this paper, I surveyed various DoS attacks in 

MANETs.  
 

II. PROTOCOL STACK SECURITY ATTACKS ON DIFFERENT LAYERS  
 

Security attack can be done on various layers of protocol stack. Routing and its protocols are important 

consideration for attacks in MANET. Due to dynamic nature and mobility of nodes, nodes do not have any prior 
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knowledge about topology; because of that nodes have to determine the topology through advertisement. So 

routing protocol has to identify the optimal path between source and destination that has minimum bandwidth 

and overhead. Attacks on network are classified as passive or active attacks. In passive attacks, attacker 

observes the data transmitted between sender and receiver. While in active attacks, attacker modify the data or 

denial the various resources available at server.  

Basically there are three types of routing protocols [1] as mentioned below: 

· Proactive protocols: 

§ It uses table-driven approach. 

§ Route discovery is done prior to requirement. 

§ Examples: DSDV, FSR, CGSR, etc. 

· Reactive protocols: 

§ It uses on-demand approach. 

§ Route discovery is done when needed using flooding approach. 

§ Examples: DSR, AODV, etc. 

· Hybrid: 

§ It uses combination of proactive and reactive approach. 

§ Route discovery is done prior to requirement. 

§ Examples: TORA, HSR, ZRP, etc. 

      

Each layer in protocol has its own functionality. Attacker attacks on layer by its methodology and 

functionalities. TABLE 1 shows the different attacks on layers of protocol stack [2]. 

TABLE 1: Security attacks on protocol stack layers 

Sr. 

No. 
Protocol Layer Attack Name 

1.  Physical Layer Jamming, Eavesdropping 

2.  Data Link Layer Traffic monitoring and analysis, WEP weakness, 

Disrruption MAC (802.11) 

3.  Network Layer DoS attacks: Blackhole, Wormhole, Grayhole, Byzantine, 

Resource Consumption attack, Rushing attack 

Information Disclosure 

Routing attacks: Routing table overflow, Routing table 

poisoning, Packet replication 

4.  Transport Layer SYN flooding, Session hijacking 

5.  Application Layer Worms, Repudiation, Data corruption, Viruses 

 

     In next section I discussed some of the Denial of Service (DoS) attacks in detail. 
 

III. DENIAL OF SERVICE (DOS) ATTACKS IN MANETS 
 

In this section; Blackhole attack, Wormhole attack, Grayhole attack, Rushing attack and Sleep deprivation 

attack are discussed in following subsections. 
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3.1 Blackhole Attack 
In blackhole attack [2] [3], the malicious node advertises the shorter path to the destination. When malicious 

node received the packets from the node then malicious node drops the packets. A blackhole attack can be 

implemented in AODV by sending RREP to received RREQ that says it has shortest path to the destination. 
 

3.2 Wormhole Attack 
In wormhole attack [1] [3] [4], malicious nodes (means worms) connected via high-speed tunnel (wormhole 

link) and they are placed at strongest position in network. Worm encapsulate data packets and falsify the route 

lengths. One worm records packets at one location and forwards them to another location to peer worm, giving 

intuition to nodes in both groups that they are immediate neighbours. So many packets in the network are 

forwarded through these worms. Worm can able to analyze the packet or drop the delivered messages. 

Wormhole attacks do not alter integrity of received packets. 
 

3.3 Grayhole Attack 
It is also known as selective blackhole attack. In this attack [2] [3] [5], malicious node becomes the part of the 

network and drops the selective packets rather than dropping all the packets. It is done by various ways. First 

way, it drops the packets comes from a particular sender or intended for a particular receiver. Second way, it 

drops the certain type of packets while forwards all other packets. Third way, it drops the packets at specific 

time. Four way, it drops the certain type of packets at specific time. 
 

3.4 Rushing Attack 
It uses duplicate suppression mechanism [3]. In which attacker forwards route discovery route request packet 

that it receives more quickly than the legitimate nodes without considering the processing delay and changing 

hop count of request packet received to 1.  
 

3.5 Sleep Deprivation attack 
Sending and receiving messages depends on battery power of node. In this attack [3], it is launched by flooding 

the specific node with garbage routing packets. Here attacker broadcasts large number of RREQ packets in the 

starting of route discovery phase so that all legitimate nodes receives them and process them. So it utilizes the 

battery power to serve unnecessary RREQ packets. It is also named as resource consumption attack. 
 

3. 6 Forwarding Disruption Attacks 
Malicious node can launch forwarding rejection attacks [6] [7]. Jelly fish attacks are type of forwarding 

disruption attack. 

 Due to TCP congestion control mechanism, TCP flows are closed-loop flows. TCP is vulnerable to drop, delay 

and mis-order the packets. Wormhole, flooding and other attacks disobeys the protocol rules. While in jelly fish 

attack, malicious node obeys all the rules of protocol. It is passive type attack and difficult to detect also. The 

goal of jellyfish node is to weaken the goodput, which can be done by dropping some of packets. There are three 

types of jelly fish attacks as explained in TABLE 2. 
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TABLE 2: Types of Jelly Fish Attacks 

Sr. 

No. 
Jelly fish attack name Short Description 

1.  Jellyfish Reorder Attack It uses TCP reorder packets vulnerability. It is possible due to 

factors like multipath routing, route changes, etc. 

2.  Jellyfish Periodic Dropping Attack It is possible due to sarcastically chosen period by the 

mischievous node. It is possible at relay nodes. Here suppose 

node drops some percentage packets periodically then TCPs 

throughput may be reduced to near zero for small values of 

percentage [6]. 

3.  Jellyfish Delay Variance Attack In this attack, malicious node delays the packet without 

changing packets order. Here delay is selected randomly. 

 

3.7 Sybil Attack 
In this attack [2], a malicious node uses more than one identities in network by assuming new IDs. There is no 

centralize entity in MANET, it means no true correspondence between entity and identity. A malicious node has 

many identities in which only one identity is true. When malicious node receives a packet for the false identity, 

it can cause packet forwarding misbehaviour or send a fake acknowledgement or send the packet as a genuine 

forward.  
 

3.8 Sinkhole Attack 
A malicious node places itself at very good position in the network and broadcasts the high quality route or 

shortest route to destination or spoofs the neighbouring nodes that are neighbours of receiver. Then performs 

one of the various tasks like drop the packets, selective forwarding or data manipulation [2]. 
 

IV. CONCLUSION 
 

Secure and trusted routing is a prime concern for researchers in MANET. In this paper, I covered the routing 

protocol overview and attacks on different layers of protocol stack in MANET. I discussed various DoS attacks 

like Wormhole, Blackhole, Grayhole, Jelly fish, etc. So exhaustive research must carried out to develop secure, 

trust-based and efficient mechanism for DoS attacks. 
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ABSTRACT 
The project consists of an Electrolux refrigeration system using solar energy as input. This system was actually 

invented by two Swedish engineers, Von Platen and Carl Munters. The idea was first developed by the 

‘Electrolux Company, of Luton, England, hence the name ‘Electrolux refrigeration system’. The modified 

Electrolux unit is that it uses three gases to accomplish its cooling effect namely water (refrigerant) Lithium 

Bromide (absorbent) and hydrogen. Water is used as the refrigerant as it is easily available, environmentally 

friendly and can produce a better cooling effect. Hydrogen is used to reduce the partial pressure of water 

vapour in the evaporator chamber so that more water evaporates yielding more cooling effect. Heat input is 

required at the generator where Lithium Bromide-water solution is heated to get water vapors. In this paper, an 

experimental setup for Electrolux air conditioning unit is made using solar energy to supply input heat. A 

parabolic point focusing dish is used as the solar collector. A parallel flow type heat exchanger is set up to act 

as generator pipes. Solar energy is concentrated to these pipes by the solar collector, heating the Lithium 

Bromide-water solution. The rest of the system is unaltered. 
 

Keywords: Solar Energy, Electrolux VapourAbsorption Cycle, LiBr-Water Solution. 
 

I. INTRODUCTION 
 

If the solar energy possesses the advantage to be "clean", free and renewable, this last is probably, considered 

like an adapted potential solution, that answers in even time at an economic preoccupation and ecological 

problems. Among the main done currently research is the use of this free source to make operate system of 

refrigeration. Since among the domestic appliances used today, refrigerators consume a considerable amount of 

energy, using solar energy to run refrigerator is of great practical relevance nowadays. 

The diffusion absorption refrigerator cycle invented in the 1920s is based on ammonia (refrigerant) and water 

(absorbent) as the working fluids together with hydrogen as an auxiliary inert gas. Since there are no moving 

parts in the unit, the diffusion absorption refrigerator system is both quiet and reliable. The system is, therefore, 

often used in hotel rooms and offices. The absorption diffusion refrigerating machine is designed according to 

the operation principle of the refrigerating machine mono pressure invented by PLATERN and MUNTER. This 

machine uses three operation fluids, water (absorbent), the ammonia (refrigerant) and hydrogen as an inert gas 

used in order to maintain the total pressure constant 
 

1.1 Background 

A study includes an experimental investigation into the use of vapor absorption refrigeration (VAR) systems in 

road transport vehicles using the waste heat in the exhaust gases of the main propulsion unit as the energy 
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source. This would provide an alternative to the conventional vapor compression refrigeration system and its 

associated internal combustion engine. The performance of a VAR system fired by natural gas is compared with 

that of the same system driven by engine exhaust gases. This showed that the exhaust-gas-driven system 

produced the same performance characteristics as the gas-fired system. It also suggested that, with careful 

design, inserting the VAR system generator into the main engine exhaust system need not impair the 

performance of the vehicle propulsion unit. A comparison of the capital and running costs of the conventional 

and proposed alternative system is made. 

Hosni I. and Abu-Mulaweh [3], a prototype of a solar water heating system was constructed and tested. The 

solar collector rotated as the sun position/angle was changing, indicating the functionality of the control system 

that was design to achieve this task. Experimental measurements indicate that the water in the tank was heated 

by the solar energy being absorbed by the solar collector. Moreover, the water temperature measurements at 

different heights in the storage tank show the thermo-siphon effect. Solar water heating utilizing thermo-siphon 

is attractive, because it eliminates the need for a circulating pump. Results indicate that the design of the 

thermo-siphon solar water heating system was a success. Furthermore, the experimental apparatus described in 

this article is a valuable addition to the undergraduate mechanical engineering laboratory. The experimental 

apparatus is portable, and it can be used as an instructional experimental apparatus for demonstrating basic heat 

transfer principles and thermo-siphon concept. 

V Mittal et.al [6], in their work they found out solar absorption air-conditioning has the advantage of both the 

supply of sunshine and the need for refrigeration to reach maximum levels in the same season. Of the two main 

technologies of solar cooling systems namely, solar thermal technology and solar cooling technology, the 

emphasis in this paper is placed on solar cooling technology. Some of the findings of their work are as follows: 

Among the major working pairs available, LiBr-H2O is considered to be better suited for solar absorption air-

conditioning applications. Generator inlet temperature of the chiller is the most important parameter in the 

design and fabrication of a solar powered air-conditioning system. A Single effect system with refrigerant 

storage has the advantage of accumulating refrigerant during the hours of high solar insolation but the double 

effect convertible system has a higher overall COP. 

M. Kaplan, Solar thermal technology is concerned principally with the utilization of solar energy by converting 

it to heat. In the concentrating type of solar collector, solar energy is collected and concentrated so that higher 

temperatures can be obtained; the limit is the surface temperature of the sun. Similarly, overall efficiency of 

energy collection, concentration, and retention, as it relates to energy cost, imposes a practical limit on 

temperature capability. The cusp collector whose surface geometry is the locus of the position of the end of a 

string as it is unwrapped from a pipe can provide a modest concentration suitable to boil water. 

Many research papers have been published on ammonia-water vapour absorption systems, but an attempt has 

not been made to analyze the LiBr-Water vapour absorption systems using solar thermal energy, to the best 

knowledge of the investigator. Therefore, it is imperative to investigate the performance analysis of the LiBr-

Water vapour absorption systems using solar thermal energy. 
 

II. ELECTROLUX VAPOUR ABSORPTION SYSTEM USING SOLAR THERMAL POWER 

2.1 History 
In 1922, two young engineers, Baltzar von Platen and Carl Munters from the Royal Institute of Technology in 

Stockholm, submitted a degree project that gained them much attention. It was a refrigeration machine that 
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employed a simple application of the absorption process to transform heat to cold. The heat source that initiated 

the process could be fueled by electricity, gas or kerosene, making the system extremely flexible. The two 

inventors needed money to develop and market their product, however. By 1923, they had come as far as 

establishing two companies, AB Arctic and Platen-Munters Refrigeration System. Refrigerator production got 

under way now, albeit on a small scale, at the new Arctic factory in Motala. The absorption refrigeration 

machine was far from fully developed when Wenner-Gren began to take an interest in it. It was, then, a bold 

move when he made an offer for the two companies, which meant Electrolux's future would depend on the 

success of the refrigerator. In 1925, Electrolux introduced its first refrigerators on the market. Intense efforts to 

develop refrigeration technology were under way at a refrigeration lab that had been set up in Stockholm. The 

primary goal was to develop an air-cooled system. Platen-Munters' first appliance was water-cooled and had to 

be connected to a heat source, a water line and a drain in order to function. It was a fairly impractical solution. 

This was one of the reasons for bringing physicist John Tandberg to the lab. Tandberg was one of the specialists 

who played a key role in the development of refrigeration technology at Electrolux, making contributions to 

improving the control of corrosion and rust and much more. 
 

2.2 Modified Domestic Electrolux Vapour Absorption Cycle 
Fig.1. shows a schematic diagram of Modified Electrolux Absorption unit. The continuous absorption type of 

cooling unit is operated by the application of a limited amount of heat furnished by gas, electricity or kerosene. 

No moving parts are employed. 
The unit consists of four main parts - the boiler or generator, condenser, evaporator and absorber.The unit can be 

run on electricity. When the unit operates on electricity the heat is supplied by a heating element inserted in the 

pocket. The unit charge consists of a quantity of Lithium Bromide, water and hydrogen at a sufficient pressure 

to condense water at the room temperature for which the unit is designed. When heat is supplied to the boiler 

system, bubbles of water gas are produced which rise and carry with them quantities of weak lithium bromide 

solution through the siphon pump. This weak solution passes into the tube, while the water vapor passes into the 

vapor pipe and pass to the condenser. Air circulating over the fins of the condenser removes heat from the water 

vapor to cause it to condense to liquid water in which state it flows into the evaporator. The evaporator is 

supplied with hydrogen. The hydrogen passes across the surface of the water and lowers the water vapor 

pressure sufficiently to allow the liquid water to evaporate.  

 

Figure.1. Modified Electrolux Absorption Unit 
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The evaporation of the water extracts heat from the food storage space, as described above, thereby lowers the 

temperature inside the refrigerator. The mixture of water and hydrogen vapor passes from the evaporator to the 

absorber. The weak solution, flowing down through the absorber comes into contact with the mixed water and 

hydrogen gases which readily absorbs by the lithium bromide solution, leaving the hydrogen free to rise through 

the absorber coil and to return to the evaporator. The hydrogen thus circulates continuously between the 

absorber and the evaporator. 
The strong lithium bromide solution produced in the absorber flows down to the absorber vessel and then to the 

boiler system, thus completing the full cycle of operation. The liquid circulation of the unit is purely 

gravitational. Heat is generated in the absorber by the process of absorption. This heat must be dissipated into 

the surrounding air. Heat must also be dissipated from the condenser in order to cool the water vapor sufficiently 

for it to liquefy. Free air circulation is therefore necessary over the absorber and condenser. The whole unit 

operates by the heat applied to the boiler system and it is of paramount importance that this heat is kept within 

the necessary limits and is properly applied. 

A liquid seal is required at the end of the condenser to prevent the entry of hydrogen gas into the condenser. 

Commercial Platen-Munters systems are made of all steel with welded joints. Additives are added to minimize 

corrosion and rust formation and also to improve absorption. Since there are no flared joints and if the quality of 

the welding is good, then these systems become extremely rugged and reliable. The Platen-Munters systems 

offer low COPs (of the order of 0.1 to 0.4) due to energy requirement in the bubble pump and also due to losses 

in the evaporator because of the presence of hydrogen gas. In addition, since the circulation of fluids inside the 

system is due to buoyancy and gravity, the heat and mass transfer coefficients are relatively small, further 

reducing the efficiency. 

 
Figure.2 Solar Thermal Electrolux VapourAbsorption System 
 

III.DESIGN AND FABRICATION OF THE SYSTEM 

3.1 Design of  Parabolic Dish Collector Systems 
A parabolic dish collector is similar in appearance to a large satellite dish, but has mirror-like reflectors and an 

absorber at the focal point. It uses a dual axis sun tracker. A parabolic dish system uses a computer to track the 

sun and concentrate the sun's rays onto a receiver located at the focal point in front of the dish. In some systems, 

a heat engine, such as a Stirling engine, is linked to the receiver to generate electricity. Parabolic dish systems 

can reach 200 °C at the receiver, and achieve the highest efficiencies for converting solar energy to electricity in 

the small-power capacity range. 
Here the collector used is parabolic dish type, designed to achieve maximum temperature at the generator, 
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TG=120oC. 

Solar constant (ISC) =1367 W/m2 and Extraterrestrial radiation (IO) =1413.5 W/m2 (for March) Geographical 

location of the place where the solar collector was placed; college compound (Latitude =10.74N, Longitude 

=76.45E) 

Also the month of operation is assumed to be March ( ). Direct radiation reaching the surface at 

earth is a function of time of the day, latitude location and declination angle. Z is the zenith angle, is calculated 

thus, 

 

Where,  is the latitude of location,  is the declination angle and  is the hour angle 

 

 

 

Iz =Isc =1068.50 W/m2  

The value of radiation on a horizontal surface (Ih) is 

Ih = Iz cos z  

Iz = 1068.5018×  =1049.7847 W/m2 

So the available radiation intensity = 1049.78 W/m2 

Assume, 50% efficiency due to: - Variance, Collector efficiency, Manual tracking system. This implies solar 

radiation intensity at college compound = 524.89 W/m2. But, practically we get average solar radiation intensity 

at college compound = 800 W/m2 (ground) 

Now, reflected intensity (Ri) = 0.8×800 =640 W/m2(Reflectivity of magnesium coated aluminum sheet=0.8) 

Then, Heat required at collector receiver 

Qi =5 x 4.18 x (120-30)/3600 Qi = 0.523 kW = 523W 

Area of parabolic dish (Ad) = 523/640 =0.81m2 Take depth (h). h=0.3m 

Surface area (As) =  

By trial and error;  

r=0.5m, D=1m  

Focal length (F) =r2/4h = 0.52/4×0.3 =0.208m  

Ideal operating temperature required at generator=100⁰C-120⁰C 
 

3.2 Design Considerations of Electrolux VAS 
Generator (bubble pump) Length=25cm, Diameter=2cm Condenser 
Length=32cm, Diameter=1.4cm Absorber (Vessel) 
Length =12.5cm, Diameter=5.8cm Evaporator 
Length=30cm, Diameter=1.4cm Plate fin 
No. of fins=40, Length=7cm Width=5cm, Thickness=1mm Condenser pressure=10bar Evaporator 

pressure=1bar Concentration of LiBr solution=55% 
Quantity of LiBr- water solution filled=300ml 
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3.3 Design of Heat Exchanger 
Here the design of heat exchanger used is parallel flow tube type. Taking the temperature deference between 

incoming and outgoing water is 200C. Heat transfer at generator happens via forced convection between hot 

circulating water and outer tube surface of bubble pump. 
 

IV.CONSTRUCTION AND ASSEMBLY OF THE SYSTEM 
 

The parabolic dish collector was fabricated using eight iron bars of 48 cm length, 2.5 cm width and a large 

chromium plated aluminium sheet. The base was created by welding eight strips of curved steel to a central 

point at the base. Then a circular rim of steel of required diameter was created and welded each to the base. Two 

arms were welded to the dish for holding the heat source. Steel was used for the stand and a square base was 

used as a support. Mild steel sheet of length 70 cm and breadth 19 cm was taken and rolled into a cylinder to 

form the collector box. Two holes were made at the ends and fitted with a pipe extension for fixing 2.5 cm 

copper tubes. 

On the top on opposite points two small extensions were welded for fitting on the two arms of the dish. The 

vessel is fixed on the focal point of the parabolic dish. It is supported at the focal point with the help of cast iron 

bar. The vessel has a tilting mechanism so that vessel always remains straight. A mini domestic unit of 

Electrolux vapour absorption was used for the experiments. A vapour absorption system which had 

specifications and size similar to that of the mini fridge was used. Slight modifications were done to the vapour 

absorption system. 

 
Figure.3. Experimental Setup of VAS Using Solar Thermal Energy 

An alternate pipe was provided to carry hot water through the generator from the solar thermal parabolic dish 

collector. This pipe was made up of copper with 4 cm in diameter and had an inlet for hot water and an outlet at 

the top for the colder water. This was placed such that it was in contact with the generator to ensure transfer of 

heat from the pipe to the generator tube. 
 

V. RESULTS AND DISCUSSION  
 

After the total assembly and calculations were complete the setup was tested. The testing was performed from 

9:00 am to 4:00 pm and the reading was noted.  
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Table.1 Variance of Collector Fluid Temperature with Local Time 

 
Every half an hour the parabolic dish was adjusted manually to track the movement of the sun. From the testing 

done it was noted that the lowest temperature achieved was 25⁰C. It was noted that the cabin temperature 

increased for a certain period and then dropped.  

 
Figure.4 Variance of Collector Fluid Temperaturewith Time 

The C.O.P of the system was obtained from the calculations as 0.3131. The result was noted that the collector 

fluid temperature increased with time but only up to a certain period. It can also be noted that the fluid 

temperature increases till 14:00 to a temperature of 135⁰C and then starts dropping. 

Now a second set of data is analyzed. Here cabin temperature variance is studied with respect to time. A digital 

thermometer was used for the purpose. It was noted that the cabin temperature reduces up to 14:00 hrs and then 

starts to increase. The above pattern can be explained as there is a reduction in the solar radiation as evening 

approaches. 
Table.2Variance of Cabin Temperature with Local Time 
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Figure.5 Variance of Cabin Temperature with Time 

 
VI. CONCLUSION & FUTURE SCOPE 
 

In this study the vapour absorption system using solar thermal energy was successfully fabricated. From the 

study it is observed that the results are up to the expected level and hence the same system can be the best 

method than the conventional systems. 

In future it is decided to compare the performance between conventional systems and vapour absorption system 

using solar thermal energy. 
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ABSTRACT 
Area and power minimization are the prime concerns in recent VLSI design. As chip size is shrinking and many 

other micro-electronics reliabilities are developing gradually, low power and small area design of any system 

has become priority. The performance of flip-flop is an important element to determine the efficiency of the 

whole synchronous circuit. In this paper, an area efficient layout design of Johnson Counter has been proposed. 

Area of Johnson Counter has been compared using auto generated, semi custom and fully custom layout design 

techniques. It is analyzed that fully custom layout shows the improvement of 67 % in area consumption than 

auto generated. It is also clear from the simulation results that the power reduction of 28% in fully custom as 

compare to semicustom layout design. 
 

Keywords: CMOS, Counter, Flip-Flop, Johnson Counter, Sequential Circuit. 
 

 I. INTRODUCTION 
 

All the arithmetic, logical and memory processes are performed in computer system synchronously according to 

the clock cycle. So, effective design of sequential circuits is very important for the best performance of any 

computer system. Various kinds of counters and registers are considered as sequential circuits [1]. A digital 

counter whose states change according to the pulse applied at the input to the counter. A counter is one of the 

more useful digital circuits. Counters are used in many applications like frequency dividers, and frequency 

counters and a quick example of a digital counter is stopwatch [2].  Different counter systems are very important 

as they provide different data sequences synchronously. These kinds of sequences are required in various logic 

designs. A counter is a registered circuit. This implies that the counter circuit is a finite state machine (FSM). 

Therefore, it has several discrete states that it can be in [3].  

The basic memory element in sequential logic is the flip flop and these flip flops stores the data on both the 

rising and falling edge of the clock pulse. If the flip flops stores the data on rising or falling edge of clock then it 

is said to be single edge triggered and if the flip flops stores the data on  both  rising   and  falling  edge  then it 

is said to be double edge triggered flip flops [4]. In VLSI design low power and area efficient circuit design 

plays a very vital role in modern days. The proper architecture of sequential circuits using minimum number of 

CMOS logic gates design low power circuits [5]. Total power consumption is based upon the power consumed 

by the flip flops. The design technique and the flip flop choice have a great impact on the power reduction [6]. 

At the beginning of VLSI design power dissipation was not a very important issue. In earlier days performance 

and area were the more consideration part for the VLSI designer. But as the system area is shrinking gradually 

and clock frequency is developing rapidly, power issue has become one of the prime concerns for system 

designers [4]. 
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In VLSI design binary sequence counter is very essential building blocks. The principle on which binary 

sequence counter based is synchronous timing of clock cycle through which data is evaluated and assigned to its 

associated flip flop [2]. Setup time and hold time are the two main time constraints to sample the data correctly 

for the flip flops [7]. By using of conventional flip flops counters suffer the problem of power consumption. 

Conventional flip flops not only increase the power but also increases the area and design complexity [8]. 
 

II. JOHNSON COUNTER 
 

Johnson counter is also known as a twisted ring counter or  mobius counter, connects the complement output of  

last shift register to the input of first register and circulates the streams of one’s followed by zeroes around the 

ring. Counter is a device that stores the number of times a particular event or process has occurred often in 

relation to a clock signal. In all the digital circuits counters are used in almost for counting operations. There are 

many types of counters used in digital circuits. Johnson counter or twisted ring counter is the modified form of a 

ring counter [9]. The main difference between ring counter and Johnson counter is that in ring counter the output 

of last shift register is fed to the input of the first shift register, but in case of Johnson Counter the complement 

output of last shift register to the input of first register. In four bit ring counter one of the register must  be  

preloaded with one  or  zero and the bit pattern is 1000, 0100, 0010, and 0001. An     n-bit synchronous Johnson 

counter is built up by cascading n D flip flops with same clock [5]. The initial value of register is 0000 and the 

bit pattern of 4-bit Johnson Counter is 1000, 1100, 1110, 1111, 0111, 0011, 0001 and 0000. The 4 bit Johnson 

Counter is shown in Fig.1. 

 
Fig.1 Four bit Johnson Counter 

Table 1: Truth table of 4-bit Johnson Counter 

State Q0 Q1 Q2 Q3 

0 0 0 0 0 

1 1 0 0 0 

2 1 1 0 0 

3 1 1 1 0 

4 1 1 1 1 

5 0 1 1 1 

6 0 0 1 1 

7 0 0 0 1 

8 0 0 0 0 
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This paper proposes the design of area efficient 2-bit Johnson Counter using three different techniques. Further 

if the result is optimal then this 2-bit design can be implemented for higher bits counter. The two bit Johnson 

counter is shown in Fig.2. 

 
Fig.2 Two Bit Johnson Counter 

Three different methods are implemented using DSCH and Microwind software. The DSCH2 program is a logic 

editor and simulator and used to validate the architecture of the logic circuit before the microelectronic design is 

started. DSCH2 provides a user friendly environment for hierarchical logic design and simulation with delay 

analysis, which allows the design validation of complex logic structures. Microwind2 software allows designing 

and simulating an integrated circuit at physical description level. The package contains a library of common 

logic and analog ICs to view and simulate Microwind2 includes all the commands for a mask editor as well as 

original tools never gathered before in a single module (2D and 3D process view, VERILOG compiler, tutorial 

on MOS devices). The electric extraction of circuit is automatically performance and the analog simulator 

produces voltage and current curves immediately [10].  
 

III. LAYOUT DESIGN SIMULATION 
 

The first method of designing the Johnson Counter in DSCH and generating its verilog file. Now in Microwind 

this verilog file is compiled and auto generated layout is created. In Microwind software different foundries are 

available in the library. In this paper cmos 90 nm foundry is selected. The auto generated layout of Johnson 

counter is shown in Fig.3. 

 
Fig.3 Layout of 2- bit Johnson Counter 
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This layout is checked for DRC and if there is no error present in the layout then the layout is stimulated. The 

output of simulation is checked with the output of 2-bit Johnson Counter then further check the power and area 

of auto generated layout. The measured power here is 96.333 µW and the area consumed here is 269.9 µm2. The 

output of Johnson Counter is shown in Fig.4. 

 
Fig.4 Output of Auto Generated layout 

The second step is to directly make use of in built transistors available in the Microwind software. In this 

method the connections are made by the developer and hence there is a large possibility that area may get 

reduced. The semi scustom layout using the in- built transistors i.e. N- MOS and PMOS is shown in Fig.5. 

 
Fig.5 Semi Custom Layout 

When the layout is ready it is again checked for DRC and if there is no error present in the layout, the circuit is 

simulated and the outputs are obtained. The obtained output is verified with the truth table of Johnson Counter. 

If the truth table is verified we can further check the power and area consumed. The measured power is 0.145 

mW and the area consumed is 134.3 µm2. The output of semi custom layout is shown in Fig.6. 

 
Fig.6 Output of Semi Custom Layout 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

748 | P a g e  

The third method is to create our own N- MOS and PMOS transistors. Here the created transistors are called 

from the library and then connections are made. The fully custom layout using the self created transistors i.e. N- 

MOS and PMOS is shown in Fig.7. 

 
Fig.7 Fully Custom Layout  

When the layout is ready it is again checked for DRC and if there is no error present in the layout, the circuit is 

simulated and the outputs are obtained. The obtained output is verified with the truth table of  johnson counter. 

If the truth table is verified we can further check the power and area consumed. The measured power is 0.104 

mW and the area consumed is 90.4 µm2. The output of fully custom layout is shown in Fig.8. 

 
Fig.8 Output of Fully Custom Layout 

 

IV. RESULT ANALYSIS 
 

In this section, the area and power of different layout design has been compared using three different methods 

based on simulation results.  A comparative analysis of table 2 shows that the power of fully custom layout 

design is more as compare to auto generated. But on the other side there is reduction of 67% in area. Tabular 

method chart have been used to compare the results. 

Table 2: Comparison of Area and Power 

 

PARAMETER 

 

AUTO 

GENRATED 

 

SEMI 

CUSTOM 

 

 

FULLY 

CUSTOM 

POWER 96.333 µW 0.145 mW 0.104 mW 

 AREA 269.9  µm2 

 

134.3 µm2 90.4  µm2 
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Fig.8 Bar Chart Comparison of Area 

 

V. CONCLUSION 
 

In this paper, the auto generated layout design consume less power as compare to the semicustom layout design 

but the area consumption is 49.77% more than semi custom layout design technique. When auto generated 

layout is compared to fully custom layout design than there is a reduction of 67% in the area. The comparative 

analysis in terms of area the fully custom consumes 32.68% less area than the semi custom layout design 

technique. It is clear from the simulation results that the fully custom layout design is more efficient in terms of 

area. So fully custom layout design technique can be implemented in the applications where area reduction is 

the main consideration. Here power factor can be compensated for area. 
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ABSTRACT 
Cloud computing provides computing as a service rather than technology. The main advantage of computing 

includes agility, scalability and elasticity, low computational cost. Due to this the entrepreneurs are moving 

their application from the legacy environment to the cloud environment. But during the process of migration to 

the cloud environment, the reliability of the application is degraded. Thus a reliability based framework has 

been designed to improve the reliability. Since the failure rate of each component plays a vital role in 

determining the reliability, it becomes necessary to analyze each component separately. Incase of successive 

identification of these factors the component significance can be effectively predicted. Various fault tolerance 

strategies can be applied to improve the reliability. 
 

Keywords: Cloud Migration, Fault Tolerance, Software Reliability 
 

I. INTRODUCTION 
 

Cloud Computing enables convenient, on-demand network access to a shared pool of configurable computing 

resources [1]. With the emergence of cloud computing and online services, customers expect services to be 

available whenever they need them just like electricity or dial tone. The characteristics of cloud include self-

healing, multi tenancy, SLA driven, linearly scalable, virtualized and flexible. It provides automatic 

reconfiguration of resources based on the service level agreements. 

Cloud computing involves running applications on virtual servers that are allocated on this distributed hardware 

infrastructure available in the cloud. These virtual servers are made in such a way that the different service level 

agreements and reliability issues are met. There may be multiple instances of the same virtual server accessing 

the different parts of the hardware infrastructure available. This is to make sure that there are multiple copies of 

the applications which are ready to take over on another one’s failure. This expectation requires organizations 

that build and support cloud services to plan for probable failures and have mechanisms that allow rapid 

recovery from such failures.  

Although much progress has already been made in cloud computing, there are a number of research areas that 

still need to be explored. Issues of security, reliability, and performance should be addressed to meet the specific 

requirements of different organizations, infrastructures, and functions [2]. A cloud should be able to continue to 
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run in the presence of hardware and software faults. The  application might require more stringent reliability that 

would be better served by a combination of more robust hardware and/or software-based fault-tolerance 

techniques. 

Reliability has become the major concern as more users come to depend on the services offered by cloud. 

Reliability becomes increasingly important, especially for long-running or mission critical application. When an 

enterprise needs its Legacy applications to migrate to the cloud environment, it requires a deep understanding 

about the application to be migrated to cloud. FTCloud [3] which is a component ranking based framework 

needs expert knowledge to manually designate critical components and identifying the components significance 

during migration. An automatic selection strategy is proposed in ROCloud approach [4]. The various fault 

tolerance strategies like recovery block, n- version programming and parallel techniques are used to tolerate the 

faults during the migration of an application. It makes the system more robust instead of removing the fault 

components.  

In this paper the significant components whose failure can have great impact on reliability of the application to 

be migrated is identified. The component graph gives the overall structure of the application. The fault tolerance 

strategies are applied based on the requirements of the enterprise. 
 

II. RELATED WORKS 
 

The following papers have specified the concept of improving the reliability of an application during migration. 

Zibinzheng et al. [3] proposed a component ranking framework for fault tolerant application. It employs the 

component invocation structures and the invocation frequencies to identify the significant components in a 

cloud application. An algorithm is applied to automatically determine optimal fault tolerant strategy for these 

significant components. But it becomes insufficient approach due to the manual designating of the significant 

components. 

WeiweiQiu et al. [4] proposed a reliability based design optimization for cloud migration. It includes two 

ranking algorithm one for migrating all the application to cloud and other for migrating hybrid application. 

Based on the ranking, it identifies the fault tolerance of each component and refactoring the small number of 

error prone components. 

Doaa M. Shawky et al. [5] proposed a cost effective approach for hybrid migration to cloud. In this approach, 

coupling among different components of the system is measured. Then, a proposed cost measuring function is 

used to choose the optimal migration scenarios.  

Kasto Inoue et al. [6] proposed a component rank: Relative significance rank for software component search. It 

analyzes the actual use relations among the components and propagating the significance through the use 

relations. It has considered only the source code as component while leaving other components for ranking. 
 

III. METHODS AND MATERIALS 
 

The methods and materials for the proposed system include the various modules. The Fig. 1 describes the 

architecture of the proposed system.  
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Fig: Framework of the Proposed System. 

3.1 Analysis 
The legacy system to be migrated is analyzed. The result of the analysis provides the information about the 

various components of the application. The component graph depicts the invocation and coupling information 

among the components. 
 

3.2 Development of Component Graph 
3.2.1 Algorithm  

Input:     Component Information 

Process: 

1. Declare an array of M[size][size] which will store the graph. 

2. Enter the nodes. 

3. Enter the edges of the graph by two vertices say Vi, Vj 

4. If the graph is directed set M[i][j]=1. 

5. When all the nodes are connected through edges identify the invocation information. 

Output:  Adjacency Matrix. 

3.2.2 Algorithm  

Input:    Component Information. 

Process: 

1. Define the dep_resolve of a node. 

2. For each edge connected to the defined node, define dep_resolve. 

3. Continue step2 for all the nodes in the graph. 

4. Generate the dependency matrix 
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   d11 d12 · · · d1n 

   DM=  d21 d22 · · · d2n 

   · · · · · · · · · · · · 

   dn1 dn2 · · · dnn 

 Where, 

  dij = cdij + ddij + tdij + sdij + rdij + ioij + edij 

Output:  Dependency Matrix. 
 

3.3 Determining Failure Rate of Component 
The failure rate of the component plays a vital role in analyzing the significance of the component. The impact 

varies from one component to another. In case of higher the failure rate higher is its impact. It is calculated as 

number of times the component failed to the number of times the component is invoked. 

The higher the failure rate, lower is its significance value. After analyzing these components the component can 

be ranked according to their significance value. 
 

3.4 Fault Tolerance Technique 
The N- version programming (NVP) strategy is used to tolerate the fault in the component application. In this 

approach the failure component is replaced by applying the NVP approach.  The component has n- functionally 

independent and equivalent programs. The implementation of these components differ in  algorithms and 

programming language.  Based on the voting and comparison criteria the best component or the module to be 

replaced is selected. 
 

3.5 Optimal Design 
The above steps are applied to build a design that helps in enhancing the reliability of the application.  For each 

component in the application, their significance and its failure rate provides a great knowledge to developer to 

design the system effectively 
 

IV. CONCLUSION 
 

The reliability of the system is the property to maintain constantly in an application. Thus by identifying the 

failure rate of each component the reliability of the application can be greatly improved.  The application 

contains great influence to various factors like latency, response time and cost. The NVP approach helps in 

providing the replica of each module and to tolerate the failure to some extent. The future work can be extended 

to analyzing the other factors in determining the cost for feasible migration. 
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ABSTRACT 
The iron and steel industry presents one of the most energy intensive sectors within the Indian economy and is 

therefore of particular interest in the context of both local and global environmental discussions. It is a part of 

people’s everyday life, in both the developed and developing world. A historical examination of productivity 

growth in India’s industries embedded into a broader analysis of structural composition and policy changes will 

help identify potential future development strategies that lead towards a more sustainable development path. 

Now-a-days demand of steel is increasing due to increased in infrastructure and globalization. And to meet this 

demand we are looking for such foundry process which will produce high quality steel with minimum time. 

The aim of this paper is to study the overall performance of induction furnace and to suggest the method to 

improve melt rate with optimum use of electricity. This paper mainly put attention on induction furnace as these 

are main consumer of electricity in foundry. In case of induction furnace efficiency is sensitive to many 

controllable features lie in operational practices, coil height; charge mix, furnace utilization etc. So with the 

help of recommendation, it is easy to find out the ways to lower the specific energy consumption in this furnaces. 

So, in this paper we are trying to develop certain relationship between input and output parameters to improve 

the Whole   process. 
 

Keywords: Coil height, Controllable, Energy, Optimum , Utilization. 
 

I. INTRODUCTION 
 

The iron and steel industry presents one of the most energy intensive sectors within the Indian economy and is 

therefore of particular interest in the context of both local and global environmental discussions. Increases in 

productivity through the adoption of more efficient and cleaner technologies in the manufacturing sector will be 

effective in merging economic, environmental, and social development objectives.  

But now a day’s the demand of steel is increasing because of increase in infrastructure and globalization .That’s 

why steel industries are looking for such a furnace which can produce good quality steel with high production 

rate, and controlling quality, composition, physical and chemical properties. This can be achieved by using 

“INDUCTION FURNACE” and hence it comes into picture. So, in this paper, we are trying to develop certain 

relationship between input and output parameters to improve the Whole   process.   

The energy efficiency of any foundry largely rides on the efficiency of the melting process a multi-step 

operation where the metal is heated, treated, alloyed, and transported into die or mould cavities to form a 
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casting. The melting process is not only responsible for the energy consumption and cost-effectiveness of 

producing the castings (Exhibit 3), but it is also critical to the control of quality, composition, and the physical 

and chemical properties of the final product. 

 
Figure 1: Report Source: 2004 Metal Casting Annual   

The industry spent $1.2 billion in fuels and electricity purchases alone in 1998. The concern over the energy 

efficiency of processes has been growing with the recent rising costs of energy. Factors like increasing energy 

demands, compounded by spikes in energy costs from world events  will continue the upward trend in energy 

costs, pressing the need for developing energy-efficient solutions for the melting process.  

 
Figure 2: Source 2004 Metal Casting Annual Report 

Although the energy consumption in the melting process has been a significant concerning foundry operation. 

Studies have shown that by Implementing best practice technologies, iron and aluminium melting can save 

approximately1.2 and 3 million per ton respectively. In summary, striving to reduce energy consumption in 

melting ferrous and non-ferrous metals shows a promising path to lowering operating costs in foundries and in 

turn cutting down the production costs for the entire U.S. manufacturing sector. 
 

II. METHODOLOGY STUDY OF INDUCTION FURNACE- A REVIEW 

2.1 Induction Furnace 
Induction furnaces are widely used in the foundry industry. Out, of the two types of induction furnaces coreless 

and channel - the careless induction furnace finds application in melting cum holding operations. The scope of 

this Project is restricted to coreless furnaces only. 

Coreless furnaces were traditionally designed to operate at mains frequency of 50 Hz with a molten metal heel. 

Medium frequency furnaces operating between 150 Hz and 1000 Hz, are posing a serious chal1enge to the 

mains frequency furnaces because of their ability to operate without molten heels and their smaller size. 
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2.2 Principle of Induction Furnaces 
The working of induction furnaces is based on the principle of electromagnetic induction and basic concept is 

same as that of a transformer but with a concept is same as that of a transformer but with, a single turn short 

circuited secondary winding. The charge to be heated and melted forms the secondary while the hollow water 

cooled copper coils excited by the A. C. supply from the primary. 

In the core type furnaces, in order to maintain the electric path there must always be a sufficient molten metal in 

the furnace. This is called the molten heel. 

In the coreless induction furnaces, the primary coils surround a refractory crucible in which the charge to be 

melted is put. The eddy currents induced by the primary winding generate heat in the charge. Since there is no 

core, a large current is required to overcome the reluctance between the coils and the charge and results in a very 

low pf. 

The coil is surrounded by a laminated magnetic yoke to provide a return path for the flux to prevent stray losses 

and improve the pf. The whole furnace is contaminated in a mechanically rigid structure and mounted so that it 

can be tilted for pouring. 
 

III. REVIEW OF LITERATURE 
 

The literature review reveals that a great deal of work has been carried out in the field of process improvement 

in the industries using Induction furnace for steel melting, It is observed that there is lot of work has been done 

on the  parameters which are responsible to reduce the energy consumption and reducing the production cost of 

steel. 

J. Powell has analyzed in his paper presented at the institute of British foundries that in case of coreless 

furnaces, full power should be applied to the furnace for the maximum possible time to ensure maximum output 

and minimum energy consumption, and holding periods should be kept to a minimum .The use of medium 

frequency furnaces started from cold and emptied completely immediately after each melt can have better 

energy consumption figures, since there are few if any holding periods. In addition, the increased power 

densities available with such furnaces and their increased melting rate capability further reduce energy 

consumption. 

The type of refractory construction employed in channel furnaces can also affect energy consumption and lining 

wear has an adverse effect . With all furnaces, it is important to minimize heat losses by proper attention to 

linings and the use of lids and covers. 

W. A. Parsons has shown that Electric Furnaces which are operated with a molten heel practices are vulnerable 

in a reduced output situation since the holding component to the total electrical energy consumption tends to 

increase. The adverse effects of this type of operation may be overcome in mains frequency coreless furnace 

melting where it is possible to produce the lower output by working at optimum furnace melting rate and 

decreasing the number of working days. 

Apart from the liquid metal quantity, variation in charging practice also affects the heat time. It has been found 

that similar liquid metal quantity has taken with variation in heat time. This has adverse impact on the energy 

consumption. Also due to erosion of lining, the tap quantity increase along with lining life number, which has 

reduced specific energy consumption. 
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Investigation by  S. K. Dutta  shows that  main problems faced by steelmakers are short supply, fluctuating 

prices together with extremely heterogeneous nature and presence of tramp elements of steel scrap. Use of direct 

reduced iron (DRI) as a partial replacement to scrap, to some extent does help in overcoming this hurdle. 

However, unlike scrap and even pig iron, DRI is characterized by high porosity, low thermal and electrical 

conductivities which, in turn, pose problems in its melting. 

Attempts were made to study melting of DRI in a laboratory size induction furnace using molten steel bath as 

hot heel. The induction stirring accelerates the transfer of heat and promotes the melting of DRI. The effect of 

partial replacement of scrap by DRI on various melting parameters has been studied. Also kinetic studies were 

made to evaluate net melting rate. It was revealed that since melting and refining are taking place 

simultaneously, the increasing proportion of DRI in the input charge increases net melting rate and metallic 

yield. It was concluded that higher proportion of DRI, as a replacement to scrap, contributes to improve 

mechanical properties with no segregation of carbon content and the decrease in sulphur and tramp elements in 

the product that improves steel quality. 

L. Smith   has concluded that it is essential that consideration be given to energy costs both at the purchase 

stage and throughout a furnaces useful life. It is through awareness of salient factors such as charge materials, 

charging practices, linings, temperature measurement and keeping that minimum energy costs can be attained. 

These costs should not be divorced from other factors such as recovery, flexibility and environment. The   

environmental impact is very difficult to quantify in terms of energy efficiency, although for a large number of 

operations the absence of fume offers additional energy savings by virtue of elimination of extraction facilities. 

Seminar report by The Energy conservation Center, Japan (ECC) (1998) focused on energy saving 

opportunity in induction furnace few of them are,  Rated power is supplied to the furnace only when thickness 

of furnace refractory remains normal.  Furnace power may be lowered when its inner diameter changes due to 

erosion of furnace wall or slag attached to the wall. Furnace wall damaged by erosion should be repaired to 

maintain the standard diameter in respect to thermal efficiency of the furnace.  

Before charging the material it is necessary to remove sand, rust and other foreign matters causing slag 

formation. Quantity of heat required for cast iron melting process up to its melting point (about 1150°C) 

accounts for 65% of the total heat consumed for heating cold material of room temperature (20°C) to tapping 

temperature (1500°C). Induction furnace consumes 87% of the total power consumption required for melt down. 

Remarkable power saving may be realized if raw material is preheated up to 500 -600°C by any method more 

effective than induction heating. 

The advancement of any nation technologically has been influenced and elevated by the extent to which it can 

usefully harness and convert its mineral resources. The productions of metal in foundries and in all human lives 

have also become a general practice. Different melting techniques are in practice with different energy sources. 

The cleanliness and availability of electrical energy sources in Nigeria is of paramount importance to its use in 

foundries, hence the need for this design. This paper deals principally with the mechanical and electrical 

requirements for induction furnace production. The mechanical aspect gives consideration to the geometrical 

components, cooling system, and the tilting mechanism. The electrical aspect deals with the furnace power 

requirement to make it functional. The design was achieved through consideration of relevant theories and their 

practical application. 
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Study by R. L. ROD shows that during the past 30 years, the melting methods and associated molten metal-

handling systems used by the U.S. foundry industry have changed significantly. During the same period, while 

ductile iron production has experienced continued growth, the quality of metallic scrap and other iron unit feed 

stocks has steadily deteriorated. The result: slag related melting problems have become widespread issues in 

recent years. Yet, a search of the foundry technical literature from the past 30 years about slag control and 

buildup will result in only a handful of articles. A new flux, Redux  EF40L, has been developed that controls 

and minimizes buildup in pouring ladles, melting furnaces, pressure pour furnaces and magnesium treatment 

vessels with minimal to no adverse effects on refractory linings. 
 

IV. CONCLUSION 
 

So, in this paper, we are focusing on improving the efficiency of steel melting processes. After actually 

watching all the steel melting process, we came to know that what are the various losses and where heat is lost. 

Hence for improving its efficiency and for reducing the losses we have made recommendation, if this comes in 

regular practice obviously it helps to increase its efficiency. The heat loss in the furnace is major due to open 

mouth of furnace, due to transmission of molten metal through transfer media, and mostly we are concentrated 

in this paper to avoid such loss, so that maximum power is saved. 

Material and energy losses during these process steps represent inefficiencies that waste energy and increase the 

costs of melting operations. It is, therefore, important to examine the impact of all proposed modifications over 

the entire melting process to ensure that energy improvement in one step is not translating to energy burden in 

another step. 

Although these technologies require little or no capital for deployment, engineering assistance is needed for the 

facility to reap its maximum benefits. The study concludes that to achieve energy reduction goals, renewed 

R&D efforts must target the current technical barriers in the melting technologies and pursue multiple paths as 

recommended (Result & Discussion). Advances from such efforts will not only save substantial energy in the 

overall melting process, but also provide high-quality molten metal that will reduce the cost of the casting 

process and enhance the quality of the final casting product.  
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ABSTRACT 

Paper is concerned with the study of various edge detection techniques on various images to detect edges and 

extract its data statistics. Edge detection is a name for set of mathematical methods which aim at identifying 

point in digital image at which image brightness changes sharply or more formally has discontinuities. Edge 

detection refers to the process of identifying and locating stridently discontinuities in an image. Hence edge 

detection is vital step in image analysis and it is the key of solving many difficult problems. In this paper we 

show the performance analysis of Canny and Marr Hildreth edge detection techniques. 
 

Keywords:  Edge Thinning, Convolution, Gradient 
 

I. INTRODUCTION  
 

Digital image processing is meant for dealing out digital computer. It is the make use of of computer algorithm 

to perform image processing on digital images. It is a technology extensively used for digital image operations 

resembling feature extraction, pattern recognition, segmentation, image morphology etc. Edge detection is a 

well-developed field on its own surrounded by image processing. Edge detection is essentially image 

segmentation technique, divide spatial domain, on which the image is distinct, into meaningful parts or regions 

[13]. 

Edge detection is a decisive step in the computer vision and object recognition, because the most fundamental 

trait for image recognition is the edges of an image [12]. Detection of edges for an image may assist for image 

segmentation, data compression, and also support for image reconstruction and so on. Edge detection is a vital 

tool in image processing, machine vision and computer vision, mostly in the areas of feature detection and 

feature extraction. Edges are major local changes of strength in an image. 

Edge detection (1) Produce a line depiction of a sight from an image of that scene, (2)Important features can be 

mine from the edges of an image (e.g., corners, lines, curves), (3)These features are used by higher-level 

computer vision algorithms (e.g., recognition). 

Edges typically happen on the boundary between two different regions in an image. The purpose of edge 

detection is significantly reducing the amount of data in an image and preserves the structural properties for 

further image processing. The edge in a grey level image is a local feature that, within a neighborhood separates 

regions in each of which the gray level is more or less uniform with in different values on the two sides of the 

edge. For a noisy image edges detection is difficult as both edge and noise contains high frequency filling which 

results in blurred and distorted result [4]. 

Edge detection is one of the most frequently used operations in image analysis. If the edges of images could be 

recognized exactly, all of the objects can be located efficiently and performance can be measured easily [10]. 
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The quality of image is affected when there is a jump in intensity from one pixel to another. Thus important 

objective is to detect an edge while preserving the important structural properties of an image. In order to 

analyze various edge detection techniques, comparative analysis of these techniques based on certain parameters 

like type of edge, edge localization, environment, cost, role etc. are discussed. 

Edge detection converts a 2D image into a set of curves, Extracts most important features of the scene, more 

condensed than pixels. 

 
Fig. 1. Steps of Edge Detector 

 

II. LITERATURE REVIEW 
 

Edge detection makes use of differential operators to detect changes in the grey levels gradients. Different 

approaches have been deployed to detect the edges of the picture: Gradient based operator and Laplacian based 

operator. The gradient method detects the edges by looking for the maximum and minimum in the first 

derivative of the image. The Laplacian method looking for zero crossings in the second derivative of the image 

to find edges. 
 

2.1 Gradient based operator 
Gradient based operator consists of Sobel, Prewitt, Robert’s cross, and Canny edge detection techniques. The 

Sobel operator, sometimes entitled Sobel Filter, that is used in image processing and computer vision, for the 

most part inside edge detection algorithms, and creates an image which emphasize edges and transitions. 

Sobel method is practical to detection an edge. The Sobel edge detector uses two covers with 3x3 sizes, one 

estimating the gradient in the x-direction and the other estimating the gradient in the y-direction. The cover is 

slid over the image, using a square of pixels at a time. The algorithm estimates the gradient of the intensity of 

the image at all point, and then provides the direction to the growth of the image intensity at all point from light 

to dark. Edges areas represent strong intensity contrasts which are darker or brighter [5]. 

The maximum value of two convolutions will be referred as output value of the exchanging point. Sobel 

operator is easy to accomplish in space, has a smoothing effect on the noise, is nearly affected by noise, can 

provide more accurate edge direction information but it will also detect many false edges with coarse edge width 

[3]. 
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Fig. 2. Sobel Operator 

Prewitt operator edge detection masks are the one of the oldest and best implicit methods of detecting edges in 

images. 

The Prewitt operator is used in image processing, mostly within edge detection techniques. Technically, I is a 

discrete differentiation operator, estimate the gradient of the image intensity function. At all points, the result of 

the Prewitt operator is either the consistent gradient vector or the custom of this vector. The Prewitt operator is 

depends upon convolving the image with a small, discrete and integer valued filter in parallel and perpendicular 

directions and is therefore relatively inexpensive in terms of computations. 

The Prewitt edge detector is a suitable way to estimate the magnitude and alignment of an edge. Though 

differential gradient edge detection needs a rather time consuming calculation to estimate the coordination from 

the magnitudes in the x- and y-directions, the Prewitt edge detection gain the orientation directly from the kernel 

with the maximum response [10]. 

Robert’s edge detection method is one of the oldest methods and is used often in hardware implementations 

where simplicity and speed are dominant factors. Robert’s edge detection operator is based on the principle that 

difference on any pair of mutually perpendicular direction can be used to calculate the gradient [10]. 

The Robert’s cross operator is used in image processing and computer vision for edge detection. It was one of 

the first detectors of edge and was initially proposed by Lawrence Roberts in 1963. As a differential operator, 

the thought behind the Roberts cross operator is to approximate the gradient of an image through discrete 

differentiation which is achieved by computing the sum of the squares of the differences between diagonally 

adjacent pixels. 
 

2.2 Laplacian Based operator 
LOG (Laplacian of Gaussian) operator find the optimal filter of edge detection by ratio of the signal to noise of 

image. Firstly, a Gaussian function is worn to low-pass smoothingly filter image; then high-pass filter the 

Laplacian operator, according to the second derivative of zero to identify the edges. 

It wishes to build a morphing algorithm which operates on features extracted from target images manually. It 

can be a good beginning to find the edges in the target images. Here, we have accomplished this by 

implementing a Laplacian Edge Detector [15]. 

LOG (Laplacian of Gaussian) operator find the optimal filter of edge detection by ratio of the signal to noise of 

image. Firstly, a Gaussian function is worn to low-pass smoothingly filter image; then high-pass filter the 

Laplacian operator, according to the second derivative of zero to detect the edges. 

Gaussian (Gobar Filter) for edge detection is based on frequency and orientation representations. Gabor filters 

are similar to those of the human perception system that is related to particularly appropriate for texture 

representation and discrimination. 2D Gabor filter is a Gaussian kernel function modulated by a sinusoidal plane 
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wave. Gabor filters are linked to Gabor wavelets. They can be designed for a number of dilations and rotations 

[3]. 

The rest of the paper is organized as follows. The Canny edge detection is discussed in Section III. Section IV 

provides the detailed description of Marr Hildreth detection. Section V presents the experimental results of our 

method with comparisons to other methods. Conclusions are strained in Section VI. 
 

III. CANNY EDGE DETECTION  
 

Canny Edge detection is commonly used in image processing and computer vision. 

The Canny operator was designed to be an optimal edge detector. It takes as key a gray scale image, and 

produces as output an image screening the positions of tracked intensity discontinuities. 

The Canny operator works in a multi-stage process. First of each part of the image is smoothed by Gaussian 

convolution. after that a simple 2-D first derivative operator (somewhat like the Roberts Cross) is useful to the 

smoothed image to highlight regions of the image with high first spatial derivatives. Edges provide rise to ridges 

in the gradient magnitude image. The algorithm then tracks all along the top of these ridges and sets to zero all 

pixels that are not actually on the ridge top so as to give a thin line in the output, a process well-known as non-

maximal suppression. The tracking process exhibit hysteresis controlled by two thresholds: T1 and T2 , with T1 

> T2. Tracking can single begin at a point on a ridge higher than T1. Tracking then continues in both directions 

out from that point until the height of the ridge falls below T2. This hysteresis helps to make sure that noisy 

edges are not broken up into multiple edge fragments. 

The Smoothing is computed as I[i,j] to denote the image. G[i,j,_] has to be a Gaussian smoothing filter where _ 

is the spread of the Gaussian and controls the degree of smoothing. The result of convolution of I[i,j] with G[i,j, 

_] gives an array of smoothed data as: 

S[i, j] = G[i, j, _]* I[i, j] 

One problem with the basic Canny operator is to do with Y-junctions i.e. places where three ridges assemble in 

the gradient magnitude image. Such junctions can take place where an edge is partially occluded by another 

object. The tracker will indulgence two of the ridges as a single line segment, and the third one as a line that 

approaches, except doesn't quite join to, that line segment. The Canny edge detection algorithm is recognized to 

many as the optimal edge detector. Canny's intention were to develop the many edge detectors previously out at 

the time he started his work. He was extremely successful in achieving his goal and his thoughts and methods 

can be found in his paper, "A Computational Approach to Edge Detection". In his paper, he follow a list of 

evaluate to improve modern methods of edge detection. The first and most evident is low error rate. It is main 

that edges occurring in images should not be missed and that there be no responses to non-edges. The second 

criterion is that the edge points be well localized. In further words, the distance between the edge pixels as set 

up by the detector and the actual edge is to be at a minimum. A third criterion is to have just one response to a 

single edge. This was implemented because the first 2 were not substantial sufficient to completely eliminate the 

opportunity of multiple responses to an edge. 

The Canny algorithm is adaptable to various environments. Its parameters permit it to be tailored to recognition 

of edges of differing characteristics depending on the particular requirements of a given completion. In Canny's 

original paper, the derivation of the optimal filter led to a Finite Impulse Response filter, which can be slow to 

calculate in the spatial domain if the amount of smoothing required is important (the filter will have a large 

spatial support in that case). For this reason, it is often suggested to use Rachid Deriche's infinite impulse 
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response form of Canny's filter (the Canny–Deriche detector), which is recursive, and which can be computed in 

a undersized, fixed amount of time for any preferred amount of smoothing. The second form is appropriate for 

real time implementations in FPGAs or DSPs, or very fast embedded PCs. In this situation, however, the regular 

recursiveimplementation of the Canny operator does not give a good approximation of rotational symmetry and 

therefore give a bias towards horizontal and vertical edges [8]. 

The Process of Canny edge detection algorithm can be broken down to 5 different steps. (1)Apply Gaussian 

filter to smooth the image in order to remove the noise, (2)Find the intensity gradients of the image, (3)Apply 

non-maximum suppression to get rid of spurious response to edge detection, (4)Apply double threshold to 

determine potential edges, (5)Track edge by hysteresis: Finalize the detection of edges by suppressing all the 

other edges that are weak and not connected to strong edges. 
 

IV. MARR HILDRETH 
 

Marr-Hildreth use the Gaussian smoothing operator to obtain better the reply to noise, which is differentiated by 

the Laplacian of Gaussian is called the LoG operator. 

The Marr-Hildreth edge detection method operates by convolving the image with the Laplacian of Gaussian. 

Laplacian of Gaussian (LoG) is a second derivative of a Gaussian filter. Later than reading the book, the LoG 

can be broken up into two terms. First, smooth the image with a Gaussian filter, and second, convolve the image 

with a Laplacian mask. The Laplacian mask I used was in use from the book exposed below. I used the 3x3 

mask with a value of 8 in the middle surrounded by -1. 

 
Fig. 3. Laplacian Mask 

The derivative operators presented so far are not very useful because they are extremely sensitive to noise. To 

strain the noise before enhancement, Marr and Hildreth proposed a Gaussian Filter, joint with the Laplacian for 

edge detection. Is is the Laplacian of Gaussian (LoG). The primary characteristics of LoG edge detector are: • 

The smooth filter is Gaussian, in order to remove high frequency noise. • The enhancement step is the 

Laplacian. • The detection criteria is the presence of the zero crossing in the 2nd derivative, combined with a 

corresponding large peak in the 1st derivative. Here, single the zero crossings whose equivalent 1st derivative is 

above a specified threshold are considered. • The edge location can be estimated with sub-pixel resolution by 

interpolation. 
 

V. EXPERIMENTAL RESULTS  
 

As edge detection is a fundamental step in computer vision, it is required to point out the true edges to get the 

best results from the matching process. That is why it is important to prefer edge detectors.] 
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Fig 4. Original Image 

5.1 Canny Edge Detection 
Here we show the edge detected, graphical representation and data statistics obtained from Canny Edge 

Detection method. 

                    

Fig 5. Canny Edge Detected Image          Fig 6. Canny Edge Detected Graph 

 
Fig 7. Canny edge Detection Data Statistics 

 

5.2 Marr Hildreth Edge Detection 
 Here we show the edge detected, graphical representation and data statistics obtained from Marr Hildreth Edge 

Detection method. 
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Fig 8. Marr Hildreth Edge Detected           Fig 9. Marr Hildreth Edge Detected Graph 

 
Fig 10. Marr Hildreth Edge Detection Data Statistics 

 

VI. CONCLUSION AND FUTURE WORK 
 

It is important to know the differences between edge detection techniques because edge detection is the very 

early stage in object recognition. For recalling most of the information of the image, representing an image by 

its edge has the advantage as it reduces the amount of data required to be stored. In this paper, we show the 

relative performance of different edge detection techniques is done with an image. We observe that Canny edge 

detection technique produces almost no discontinuities in detection of edges as compared to Marr Hildreth edge 

detection techniques as shown in figure 5-10 respectively.. In future, we can use fuzzy edge detection technique 

to resolve the disadvantages in Canny edge detection algorithm. 
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