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ABSTRACT 

Visual surveillance is one of the most frequently admired areas of research in the field of image processing and 

computer vision. The concept of object detection and recognition has been explored rigorously in the last few 

decades. Object detection is a key step in any smart visual system because it provides the primitive information 

for logical perceiving of the video footage. The significance of object detection and recognition has been 

comprehended well in the fields of Visual Surveillance, Human-Computer Interaction, Advanced Driver 

Recognition System, Medical Imaging and many more. There exists a great deal of problems for which there 

exists no optimal solution, so we have made an effective effortin the same direction for obtaining the acceptable 

result. To develop a detection algorithm using various image processing techniques is the main aim of this 

paper. A method is proposed to improve the detection rate in videos using combination of algorithms. The 

algorithms used here are Histogram of Oriented Gradients (HOG) and Covariance based method. The proposed 

method shows improvement in detection time andthe detection rate as well. 

 

Keywords: Covariance, Histogram Of Oriented Gradients (HOG), Image Processing,Pedestrian 

Detection, Visual Surveillance. 

 

I. INTRODUCTION 

 

Object detection is a key component for many video surveillance applications such as Advanced Driver 

Assistance System (ADAS), Human- Computer Interaction (for gesture recognition to implement smart home 

and offices), and Visual Surveillance (for recognition of cautious and distrusting activities), Medical Imaging 

(tumor detection and analysis of patients) and many more. It is necessary to make video surveillance system 

smart by making them fast, robust and reliable by developing suitable algorithms which provides the highest 

degree of solution. Also the latest innovations in the field of computing power, data storage and processing have 

made the arena of visual surveillance most interesting. There are number of problems which are associated with 

object and/or pedestrian detection such as non-rigid object structure, changing appearance of the object and the 

background, occlusions occurring due to other objects as well as itself and motion of the camera itself. Also the 

variation in appearance which is because of geographic variability, various poses, illumination and scaling of 

objects causes the additional challenges. The primitive factor which needs to be considered in such scenarios is 

the computation and detection time. Thus understanding and comprehending the scenes in a video is challenging 

problem which requires scientific innovation and statistical analysis and is a very fruitful domain with serious 

real world applications.  
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Object detection is fundamentally recognition of non – stationary objects in a video sequence i.e., basically 

identifying a moving object. This paper addresses the issue of object detection in occlusion and low illumination 

scenarios. The system adopted by combining HOG and Covariance based detection gives satisfactory results in 

pedestrian detection. The proposed method of detection is evaluated on standard database as well as the database 

obtained locally. 

The rest of the paper is organized in the following manner: Section 2 presents the previous work carried out in 

the field of object detection using various algorithms. Section 3 provides information on the proposed method 

using combination of algorithms and Section 4 gives the detailed description of feature extraction, HOG and 

Covariance method. Experimental results are presented in Section 5. 

 

II. LITERATURE SURVEY 

 

Several algorithms have been published for the purpose of pedestrian detection in the past decades, which have 

provided the roadmap in the visual surveillance domain.  

In [1] Na Shou et al., have proposed a region of interest based pedestrian detection system, which reduces the 

overall size of the image thus reducing the detection time and improving accuracy. Navneet Dalal et al.,[2] have 

proposed a method called as Histogram of Oriented Gradients(HOG) for pedestrian detection. HOG features are 

computationally efficient and no feature has been show to outperform HOG in pedestrian detection [3, 4, 5]. The 

combination of ROIs based HOG makes the algorithm efficient computationally and real time as well. Oncel 

Tuzel et al. have proposed region descriptor method which can be applied for object detection and classification, 

known as Covariance based method[6]. These covariance matrices are combination of various image features 

which consists of statistical and spatial information [7, 8]. Pedro Cortez-Cargill et al.,[9] have discussed the 

accuracies of various feature vectors used for calculating the covariance matrix and have suggested the features 

which reduces the computation time and thus resulting in better detection system. In [10], the authors have 

combined HOG and Optical flow for detection and tracking of humans thus emphasizing the scope of 

combination of algorithms. 

 

III. OVERVIEW OF THE PROPOSED DETECTION SYSTEM 

 

The overview of the proposed pedestrian detection system using HOG and Covariance based method is 

described in Fig. 1.In the beginning, to identify the foreground objects, background subtraction along with some 

morphological operations are performed. Once we separate background and foreground objects, dynamic region 

of interest is extracted. For the detection window obtained, HOG features and Covariance matrix are calculated. 

HOG features are calculated and are fed to the linear Support Vector Machine (SVM). The SVM classifies the 

given input as either human or non-human. For the same detection window, Covariance features are calculated 

simultaneously. Covariance matrix is generated by concatenating various features such as coordinates, gradients, 

norms etc. For the obtained Covariance matrix dissimilarity measure is calculated using the template of the 

human image already stored in the database and the given image. The dissimilarity measure indicates whether 

there exists the desired object or not. If both the algorithms give the output as human, only then the algorithm 

proceeds for detection. Since we are detecting the object until it is disappearing from the scene there is no need 

for separate tracking algorithm thus reducing the complexity. 
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Figure 1. Overview of The Proposed Pedestrian Detection System Using HOG and Covariance 

Method 

 

IV. DETECTION SYSTEM 

 

In order to obtain the region of interest, the object in the foreground has to be localized as the work carried out 

in this methodology is for fixed camera. The foreground can be localized using the background subtraction 

algorithm. Here the background is initialized by considering a reference frame which does not have any object 

in it. Frame difference is calculated between the reference frame and the current frame which is shown in (1): 

Threshold  frameReference_ - ameCurrent_fr   

Only foreground objects will be available once we perform the background subtraction. By performing some 

morphological operations and using image thresholding, the background subtracted image will be converted into 

a binary image. The relevant figures are shown in Fig. 2. 

(1) 



International Conference on Recent Innovations in Science,     Engineering and Management 

YMCA, New Delhi, 30th May, 2015                                ISBN: 978-81-931039-4-4 

942 | P a g e  

 

Figure 2. Overview of Background subtraction stage (a) Reference frame (b) Current frame (c) Binarized image 

For the image obtained after the background subtraction and thresholding, which is a binary image, region of 

interest is calculated. These interest points are nothing but the corners in both horizontal and vertical directions, 

which indeed corresponds to the variations in brightness levels. If the minimum of the two Eigen values of 

autocorrelation matrix of the second derivative of the image is greater than some predefined threshold then it 

will result in good corners, which is given by (2): 

   |)|| ,Min(|=R 21 
 

Dynamic region of interest is created by plotting the interest points over a blank frame and a rectangle is drawn 

which bounds these interest points. The coordinates of the region of interest is mapped to the initial original gray 

image only if average intensity value is greater than the threshold. The extracted coordinates of region of 

interest is shown on Fig. 3. The detection algorithm is applied on this window.  

 

Figure 3. Dynamic Region of Interest Around Corner Points 

 

4.1 Histogram of Oriented Gradients 

The HOG features are very suitable for pedestrian detection as they are robust and give efficient performance. 

The HOG features are computed for the window size of 64 x 128 pixels, known as detection window. The 

detection window will be shifted throughout the entire image using full comprehensive scanning. To calculate 

the HOG features for each detection window, derivatives are calculated along both x and y directions using the 

1-D derivative masks given by Mx=[-1,0,1] and My=[-1,0,1]
T
. The derivative masks are convolved with the 

original image I which results in gradients in x and y direction is given by: 

xx MIG   

(2) 

(3) 
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yy MIG   

The gradient magnitude and orientation angle are calculated as: 

)G(G|y)G(x,| 2
x

2
x   
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y
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arctany)φ(x,   

The orientation bins are spaced evenly over 0
0
 - 360

0
 or 0

0
 – 180

0
 based on signed or unsigned gradient values 

respectively.  Here 9 bins are created with 20
0
 for each bin with 0

0
 – 180

0
 unsigned gradient value.The 64 x 128 

image is divided into a closely compacted grid. In this dense grid each unit of 8 x 8 pixels is called a cell. A 

group of 4 adjacent cells is called a block. Next step is to create cell histograms. Weighted votes are calculated 

for each orientation angle among all the pixels present in a cell. This orientation gives the direction of the edges 

passing through that particular pixel. A 9-D histogram is created for each cell. This in turn will result in a 9 x 4 

= 36-D histogram for each block. Next block is considered for HOG feature calculation by extending 50% over 

the adjacent blocks. Thus in total 7 horizontal blocks and 15 vertical blocks, this sums to 7 x 15 = 105 blocks 

and is depicted in Fig. 4. The computed histogram is normalized to take care of illumination abnormalities.  

Finally the HOG feature vector is created by concatenating all the histograms in the entire image for all the 

blocks i.e., 105 x 36 = 3780 length feature vector. The histograms are normalized using L2-norm. 

4.2 Covariance Method 

Covariance based object detection is a simple and efficient method.  An object is represented in terms of its 

statistical and spatial information. The Covariance matrix provides a way for combining various kind of 

information such as the modalities and the features of the given image. 

 

Figure 4. HOG Computation Block Descriptor 

(4) 

(5) 

(6) 
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Let I be the given input image. Let W x H x d dimensional feature image be F, extracted from the input image I, 

and F is given by: 

y)x,(I,y)F(x, 
           

(7) 

where ϕ can be any mapping such as color, gradient, norm, filter responses, coordinates etc.  

For a given region of rectangularshape F  R  , let nkkz ...2,1}{   be the d-dimensional feature points inside R. 

The region R with d x d matrix of covariance of the feature points is given as: 








n

k

T
kk zz

n
1

R ))((
1

1
C 

          

(8) 

where μ represents the mean of the points. 

The frequently used machine learning methods do not hold good for Covariance matrices as they do not lie in 

Euclidean space. The distance between the feature vectors is calculated using the nearest neighbor algorithm. 

The distance measure used to measure the dissimilarity between the two covariance matrices is given by: 





n

1i

21i
2

21 )C,(Cλln)C,ρ(C  

where nii ...2,121 )}C,C({   are the generalized eigen values  of 21 C,C , computed from  

1...di      0xCxCλ i2i1i   

and 0x i  are the generalized eigen vectors. 

The dimension of covariance matrices are very low i.e., it has only (d
2
 + d ) / 2 different values. The diagonal 

values present in the covariance matrix are the variance of the each feature and the correlations is represented by 

non-diagonal values. 

In this methodology, a 7-D feature vector using pixel locations (x, y) and norm of the first and second order 

derivatives of the intensities with respect to x and y is calculated using (7). 

 

V. EXPERIMENTAL RESULTS 

 

In this section we have presented the experimental results of the proposed methodology. The proposed 

algorithm is implemented using OpenCV 2.4 on Microsoft Visual Studio 2010 IDE. The work is carried out in 

PC Intel Core i3 second generation CPU @ 2.13GHz processor and 3GB RAM. The size of the video frame is 

320 x 240. The results obtained using the proposed method is satisfactory. The average time taken to detect the 

object using the proposed method is only 120 ms which is enough for real-time implementation. 

The result of the proposed system is shown in Fig. 5. Also the detection rate can be improved in low 

illumination conditions by applying a new 1-D kernel [-1, 1, 2]. This kernel enhances the edge pixels while 

giving a fade-out or washed out look on the given image. The result of this method is shown in Fig. 6. 

(9) 

(10) 
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Figure 5. Pedestrian Detection using HOG and Covariance Method 

 

Figure 6. Pedestrian Detection Using HOG and Covariance Method and Using 1-D Kernel 

 

VI. CONCLUSION 

 

In this paper we have proposed pedestrian detection system in a video sequence using HOG and Covariance 

based method. The pedestrian detection system is developed with less complexity and yields good detection rate 

with reduced detection time. The main contribution of this paper is combination of algorithms which reduces the 

false detection rate and also solves the problem of occlusion thus improving the efficiency. The conducted 

experiments have shown satisfying results in detection. 

Further work of detection can be extended for multiple cameras in densely occluded and cluttered scenarios. 
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ABSTRACT 

Authentication of Color Images in present world is the most challenging task for Image Processing 

engineers and cryptographers because of its redundancy and spatial correlation. In this paper we 

have implemented an approach for image authentication in disguise of another image using color 

transformation technique and mosaicking image. We have used simple LSB substitution for hiding 

data required for image recovery in the receiver side. A good experimental result is shown for the 

feasibility of the methodology. 

 

Keywords: Color Transformation, Mosaic Image, Data Hiding, LSB Substitution. 

 

I. INTRODUCTION 

 

Image has a natural property of spatial correlation and high data redundancy. By using these properties of the 

image researchers worked on authenticating the image. Image Encryption algorithms make use of these natural 

properties of the image to authenticate the image. The authenticated image may arouse an attacker’s attention to 

decrypt the image because of its high redundancy. Another method of authenticating the color image is data 

hiding where we use two types of entities to transmit the image secretly. One is an image which we required to 

transmit secretly called as secret image and another one is an image which is used to hide the secret image called 

as a carrier image. These encryption and decryption process is controlled by key at transmitter and receiver end. 

Without the key we cannot decrypt the image at receiver end. 

Several data hiding techniques have been proposed in the literature includes LSB Substitution [1], histogram 

Shifting [2], difference expansion [3], prediction error expansion [4].  

In this paper we have implemented an authentication system for an image which transforms a secret image into 

meaningful mosaic image which looks like a preselected carrier image. We are using a simple LSB Substitution 

to hide the data required for recovering secret image at receiver end. The method implemented in this paper is 

inspired by Lai and Tsai [5] and Lee and Tsai [6]. The mosaic image is the result of rearrangement of the 

fragments of a secret image in disguise of another image called the carrier image preselected from a preselected 

database. 

The implementation method in this paper yields the result shown in Fig. 1. Specifically, a secret image and a 

carrier image first divided into rectangular fragments and then the secret image blocks is fit into carrier image 
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blocks according to a similarity criterion based on color variations. Next, the color characteristic of each secret 

image block is transformed to be that of the corresponding carrier block in the carrier image, resulting in a 

mosaic image which looks like the carrier image. The relevant information required for recovering the original 

image id hide into the created mosaic image. The image encryption algorithms yield a mosaic image which is 

meaningless. The data hiding method must be hide data in highly compressed manner into a disguising mosaic 

image without compression. 

         

 (a)                               (b)                            (c) 

Fig.1.1:  Result Yielded by the Implementation. (A) Secret Image. (B) Carrier Image. (C) 

Secret-Fragment-Visible Mosaic Image Created From (A) And (B) by The Implementation. 

In the remainder of this paper, the idea of the implementation is described in Sections 2. In Section 3 we have 

discussed about the creation of secret fragment visible mosaic image. In Section4, experimental results are 

presented to show the feasibility of the method, and in Section 5, the security considerations of the 

implementation and Section 6 is followed by conclusion and Section 7 is Scope for the future work. 

 

II. METHODOLOGY 

 

Taking merits of [5] [6] we have implemented a method for authentication of image. The block diagram of the 

implementation is shown in Fig. 2. 

 

Fig. 2.1: Secret Fragment Mosaic Image Creation. 

The implementation requires LSB substitution for data hiding discussed inChapter 2. The implementation 

includes two main phases as shown by the flow diagram of Figure. 3:1 and Figure. 3:2: 1) Mosaic image 

creation and 2) Secret image recovery. 

 

Fig. 2.2: Secret Image Recovery 
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In the first phase, a mosaic image is yielded, which consists of the fragmentsof an input secret image with color 

corrections according to a similarity criterion based on color variations. The phase includes three stages: 

1. Fitting the tile images of the secret image into the target blocks of a preselected target image; 

2. Transforming the color characteristic of each color channel in tile image of the secret image to become 

that of the corresponding color channel of target block in the target image; 

3. Embedding relevant information into the created mosaic image for futurerecovery of the secret image 

using simple LSB Substitution. 

In the second phase, the embedded information is extracted to recover nearly losslessly the secret image from 

the generated mosaic image. The phase includes two stages: 

1. Extracting the embedded information for secret image recovery from the mosaic image, 

2. Recovering the secret image tiles using the extracted information. 

 

III. PROCESS OF CREATION OF MOSAIC IMAGE 

3.2 Steps for Creating Mosaic Secret Fragment Visible Mosaic Image 

1. Divide the secret S into n tile images and target image T into n target blocks. 

2. Compute mean and standard deviation of each tile and block for three color channels according to following 

relations. 
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In which and denote the C-channel values of pixels Tile imagesand target blocks respectively, with c = r, g, 

or b and C=R, G, or B. 

3. Sort the tile image and target blocks according to standard deviation and 3 color channels, after that we get 

we get new tile images and target blocks and note down the indices values of the color pixels. 

4. After we get the new tile images and target blocks and compute the average standard deviation of these tile 

images and target blocks. 

5. Fit the tile images and target blocks according to average standard deviation and create mosaic image 

according to the indices values. 

6. Perform the Color transformation according to the new tile images and target blocks according to the 

following equations. 

New Color Values is find out by 

''' )( ccici cqc    

It is observed that the new color mean and standard deviation values are equal to the Target blocks. 

standard deviation quotient cannot be zero because the original pixel value cannot be recovered back. 

The original values can be reconstructed by the following equation 

cci

c

i c
q

c   )(
1 '''

 

(1) 

(2) 

(3) 

(4) 
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7. Embed the secret image recovery information into the Mosaic Image i.e., indices of location, mean of the 

target block and tile image and standard deviation using LSB substitution. . 

 

3.2 Secret Image Recovery 

1. At the receiving end extract the LSB bits. 

2. Retrieve the Tile Images according to LSB bits Hidden at the transmitter end according to  (4). 

 

IV. EXPERIMENTAL RESULTS 

 

We have conducted several experiments on several images of size 512 512 divided into 4 4. The Results of 

the implementation is shown in the following figures. 

 

 

Fig. 4.1: (A) Secret Image, (B) Target Image, (C) Created Secret Fragment Visible Mosaic 

Image, (D) Recovered Secret Image from Mosaic Image 
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We have collected some medical image database for the secret image transmission as shown in the figure below. 

The medical image database may be secretly transmitted without distortion. The database is collected from a 

dermatologist having skin disease. The results are shown in the Figure 4.2. 

 

Fig. 4.2:(a) Pigmented lesion in Skin,(b) Target Image, (c) Mosaic Image,(d) Recovered Image 

(Courtesy: Dr. Eric Ehrsam (Dermatologist)) 

 

V. SECURITY ISSUES 

 

In order to increase the security of the implementation of the authentication system, the embedded information 

for later recovery is encrypted. Only the receiver who has the decryption algorithm can recover the secret image. 

However, an eavesdropper who does not have the key may still try all possible permutations of the tile images in 

the mosaic image to get the secret image back. Fortunately, the number of all possible permutations here is !n , 

and so the probability for him/her to correctly guess the permutation is !1 np   which is very small in value. 

For example, for the typical case in which divide a secret image of size 512512  into tile images with block 

size 44 , the value n is 384,16)44/()512512(  . So the probability to guess the permutation 

correctly is !384,161!1 n So breaking the system by thisway of guessing is computationally infeasible. 

Furthermore, even if one happens to guess the permutation correctly, such as the correctly guessed 

permutations, he/she still does not know the correct parameters for recovering the original color appearance of 

the secret image because such parameter information for color recovery is encrypted as a bit stream. Even so, it 

still should be assumed, in the extreme case, that he/she will observe the content of the mosaic image with a 

correct permutation, and try to figure useful information out of it. For example, an attacker might analyze the 

spatial continuity of the mosaic image in order to estimate a rough version of the secret image. 

 

VI. CONCLUSION 

 

The feasible and robust algorithm for image authentication is implemented andsecurity considerations of the 

algorithms are discussed. The authentication methods are based on creation of secret fragment visible mosaic 

image data and LSBsubstitution data hiding. The quality metrics of extracted secret image from thesecret 
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fragment mosaic image is shown. The parameters considered for data hidingare indices of the secret blocks, 

mean and standard deviation quotient discussedin Chapter 3. The method can create meaningful mosaic images 

but also cantransform a secret image into a mosaic one with the same data size for use as acamouflage of the 

secret image. The original secret images can be recovered nearlylosslessly from the created mosaic images. The 

l  color space is used for colortransformation of secret image and cover image. It ensures to embed large 

imagedata into secret fragment visible mosaic image. 

 

VII. SCOPE FOR FUTURE WORK 

 

The algorithm for image authentication is implemented in MATLAB 2012a. For better speed and still more 

security reasons the algorithmcan be implemented in Open CV. In the implementation the key is not embedded 

into the secret fragment visible mosaic image. If this could be done the security consideration of the algorithms 

still improves. Without key recover the secretimage from secret fragment visible mosaic image. The secret 

fragment mosaic image is meaningless file without key at that instance. In the methodology the secret image is 

not correctly recovered from secret fragment visible mosaic image. If it is recovered correctly it shows the 

feasibility of the implementation. 
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ABSTRACT                                                                                                                                         

This paper presents a method to improve quality of fingerprint image before extracting minutiae points from 

image. Also it compare the two approaches for false minutiae removal. Fingerprint image undergoes pre-

processing steps which include normalisation, segmentation, orientation estimation, freuency estimation, Gabor 

filtering, binarization and thinning. Crossing number method is used for minutiae extraction. False minutiae 

removal is done based on average inter-ridge distance and based on connected component labeling. 

Implementation is done in Visual studio 2010 in C++ language using OpenCV libraries.                                                                

 

Keywords: Enhancement, Fingerprint, False Minutiae, Minutiae, Segmentation 

 

I. INTRODUCTION 

 

Fingerprint identification is one of the most important biometric technologies which have been used in many 

areas like security, forensics, banking etc. A fingerprint is the pattern of ridges and valleys on the surface of a 

fingertip. Fingerprints are unique for each individual and remains same throughout the life. User acceptability is 

higher for fingerprint identification. Challenges involved in fingerprint identification are: (i)High 

displacements/rotation, (ii)Distortion, (iii)Different pressure and skin conditions, (iv)Feature extraction errors. 

These may result in spurious or missing features. So, there is requirement for efficient fingerprint enhancement 

technique to remove noise and improves the clarity of ridges and valleys. The one of the local ridge 

characteristics is minutiae. There are two types of minutiae points one is ridge ending and other is ridge 

bifurcation. A ridge ending is defined as the point where a ridge ends abruptly. A ridge bifurcation is defined as 

the point where a ridge forks or diverges into branch ridges. A good quality fingerprint typically contains about 

40–100 minutiae. 

A critical step in Automatic Fingerprint matching system is to automatically and reliably extract minutiae from 

input finger print images. However the performance of the Minutiae extraction algorithm relies heavily on the 

quality of the input fingerprint image. In order to ensure to extract the true minutiae points it is essential to 

incorporate the enhancement algorithm. There are two ways in which we can enhance the input fingerprint 

image. 1. Binarization method. 2. Direct gray-level enhancement. The steps included in Binarization method are 

local histogram equalization, Wiener filtering, Binarization and thinning. The steps included in direct gray-level 

enhancement are normalization, orientation estimation, frequency estimation and filtering. Usually crossing 

number method is used to locate minutiae points. 
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II. FINGERPRINT ENHANCEMENT 

 

Fingerprint image is captured using fingerprint scanner. Fingerprint image contains noise due to scanner,  

different pressure or skin conditions. So, it is not suitable to directly extract the features.  It  has to be enhanced 

before feature extraction.  

 

 

 

Figure 1: Steps involved in pre-processing 

 

 

2.1 Normalization 

Let  denote the gray level value of the pixel  for an  image. The mean   and variance  is 

given by the equations (1) and (2) respectively. Let  denotes the normalized gray level value at pixel , 

 and  are desired mean and variance values respectively, then the normalized image is defined as in the 

equation (3). Normalization doesn’t change the clarity of ridge and valley structures. The main purpose of 

normalization is to reduce the variations in the gray level values along ridges and valleys [1]. 

 

 

 

 

2.2 Segmentation 

Segmentation is the process of separating the foreground regions in the image from the background regions. The 

foreground regions correspond to the clear fingerprint area containing the ridges and valleys, which is the area 

of interest. The background corresponds to the regions outside the borders of the fingerprint area, which do not 

contain any valid fingerprint information. When minutiae extraction algorithms are applied to the background 

regions of an image, it results in the extraction of noisy and false minutiae. Thus, segmentation is employed to 

discard these background regions, which facilitates the reliable extraction of minutiae. 

In a fingerprint image, the background regions generally exhibit a very low grey-scale variance value, whereas 

the foreground regions have a very high variance. Hence, a method based on variance thresholding can be used 

to perform the segmentation [2]. Firstly, the image is divided into blocks and the grey-scale variance is 

calculated for each block in the image. If the variance is less than the global threshold, then the block is assigned 

to be a background region. Otherwise, it is assigned to be part of the foreground. 
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2.3 Orientation estimation 

The orientation field of a fingerprint image defines the local orientation of the ridges contained in the 

fingerprint. The orientation estimation is a fundamental step in the enhancement process as the subsequent 

Gabor filtering stage relies on the local orientation in order to effectively enhance the fingerprint image. The 

least mean square estimation method is used to compute the orientation image [1]. The steps for calculating the 

orientation at pixel  are as follows: 

(1) Input image  is divided into non-overlapping blocks of size . 

(2) The gradients  and  at each pixel  are computed. The gradient operator may vary from 

simple Sobel operator to more complex Marr Hildreth operator. 

(3) The local orientation of each block centered at pixel  is estimated using the following equations. 

 

 

 

Where  is the least square estimate of the local orientation at the block centered at pixel . 

(4) Smooth the orientation field in a local neighborhood using a Gaussian filter. The orientation image is 

firstly converted into a continuous vector field, which is defined as: 

 

 

Where and are the x and y components of the vector field, respectively.  

(5) After the vector field has been computed, Gaussian smoothing is then performed as follows: 

 

 

Where G is a Gaussian low-pass filter of size  . 

(6) The final smoothed orientation field  at pixel  is defined as: 

 

 

 

2.4 Frequency estimation 

In addition to the orientation, another important parameter that is used in the construction of the Gabor filter is 

the local ridge frequency. The frequency image represents the local frequency of the ridges in a fingerprint [1].  
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Let  and  be the normalized image and oriented image respectively, then the steps involved in local ridge 

frequency estimation are  

(1) Divide  into blocks of size . 

(2) For each block centered at pixel   compute an oriented window of size  and then compute the 

signature ], the ridges and valleys within oriented window where 

 

 

 

If no minutiae or singular points appear in the oriented window, the x-signature forms a discrete sinusoidal 

shape wave, which has the same frequency as that of the ridges and valleys in the oriented window. Therefore, 

the frequency of ridges and valleys can be estimated from the x-signature. Let  be the average number of 

pixels between two consecutive peaks in the x-signature, then the frequency  computed as  

 If no consecutive peaks can be detected from the x-signature , then the frequency is assigned a 

value of -1 to separate it from the valid frequency values. 

(3) For a fingerprint image scanned at a fixed resolution the value of the frequency of the ridges and valleys in 

a local neighborhood lies in a certain range. If the estimated value of the frequency is out of this range, then 

the frequency is assigned a value of -1 to indicate that the valid frequency cannot be obtained. 

(4) The blocks in which minutiae and/or singular points appear and /or ridges and valleys are corrupted do not 

form a well-defined sinusoidal shaped wave. The frequency values for these blocks need to be interpolated 

from the frequency of the neighboring blocks which have a well-defined frequency. The interpolation is 

performed as follows: 

(a)For each block centered at  

 

             Where, 

       

       

 is a discrete Gaussian kernel with fixed mean and variance and  is the size of the kernel. 

(b) If there exists at least one block with the frequency value of -1, then swap Ω and  and repeat step(a). 

(5)  Inter-ridge distances change slowly in a local neighborhood. A low –pass filter can be used to remove the 

outliers occurred due to such changes. 
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Where,  is two dimensional low –pass filter and  is the size of the filter. 

The configuration of parallel ridges and valleys with well-defined frequency and orientation in a fingerprint 

image provide useful information which helps in removing undesired noise. The sinusoidal –shaped waves of 

ridges and valleys vary slowly in a local constant orientation. Therefore a suitable band-pass filter that is tuned 

to the corresponding frequency and orientation may be used if necessary to remove the undesired noise and 

preserve the true ridge and valley structures. 

 

2.5 Filtering 

Once the ridge orientation and ridge frequency information has been determined, these parameters are used to 

construct the even-symmetric Gabor filter. A two dimensional Gabor filter consists of a sinusoidal plane wave 

of a particular orientation and frequency, modulated by a Gaussian envelope. Gabor filters are employed 

because they have frequency-selective and orientation-selective properties. These properties allow the filter to 

be tuned to give maximal response to ridges at a specific orientation and frequency in the fingerprint image. 

Therefore, 

a properly tuned Gabor filter can be used to effectively preserve the ridge structures while reducing noise [1]. 

An even-symmetric Gabor filter has general form as: 

 

 

 

Where,  is the orientation of Gabor filter,  is the frequency of a sinusoidal plane wave,  and  are the 

standard deviations of Gaussian envelope along  and  axes, respectively. 

 Let  be normalized fingerprint image,  be the orientation image,  be the frequency image and  be the 

segmentation mask, the enhanced image  is obtained as follows: 

 

Where,  is the size of Gabor filter. 

 

2.6 Binarization 

Binarization is the process that converts a grey level image into a binary image. This improves the contrast 

between the ridges and valleys in a fingerprint image and consequently facilitates the extraction of minutiae. A 

locally adaptive binarization method is performed. It is the mechanism of transforming a pixel value to1 if the 

value is larger than the mean intensity value of selected block. Otherwise it is 0. 

 

2.7 Thinning 

Thinning is a morphological operation that successfully erodes away the foreground pixels until they are one 

pixel wide. The thinning operation is done using two sub-iterations [3]. Each sub-iterations begins by examining 

the neighborhood of each pixel in the binary image and based on a particular set of pixel deletion criteria it 
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checks whether the pixel can be deleted or not. These sub-iterations continue until no more pixels can be 

deleted. It also preserves the connectivity of ridges. Guo-Hall thinning algorithm is used and steps are as 

follows: 

   

   

   

(1) Calculate  

 

 It indicates the number of distinct 8-connected component of 1’s in  8-neighborhood. 

(2) Calculate    

 

 

 

 

   and   each break the ordered set of   neighboring pixel into four pairs of adjoining pixels and 

count the number of pairs which contain one or two 1’s. 

(3) Calculate   for add iteration or  for even iteration. 

(4) Delete the pixel , if  and   and  

a.  for add iteration. 

b.  for even iteration. 

(5) Carry out the step 1 to 4 for all the pixels in the image. 

(6) If pixel is deleted, go back to step 1 else stop the thinning process. 

 

III. MINUTIAE 

 

Minutiae are the minute, precise and trivial details. These mainly include ridge endings and ridge bifurcations 

which are shown in figure (2).  

         

Figure 2: Left Ridge Ending and Right Ridge Bifurcation 

 

3.1 Minutiae marking 

The most commonly used method of minutiae extraction is the crossing number concept [4]. In this method, the 

thinned image is used where the ridge pattern is eight connected. The minutiae are extracted by scanning the 

local neighborhood of each ridge pixel in the eight-neighborhood. Using the properties of the crossing number 
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the ridge pixel can then be classified as a ridge ending, bifurcation or non-minutiae point. The crossing number 

CN for a ridge pixel  is given by, 

 

Where,  is the pixel value in the neighborhood of . 

                                                                    

Figure  3: Order of Scan Around Pixel  

For a pixel , its eight neighboring pixels are scanned as shown in figure (3). After obtaining the crossing 

number CN, minutiae are marked. If  then pixel  is ridge ending point and if  then pixel  is 

ridge bifurcation point. 

 

3.2 Removal of False Minutiae Using Connected Component Labeling Approach                                                        

The pre-processing stage does not totally heal the fingerprint image. Through the scanned fingerprint image gets 

better clarity through pre-processing stage, each of all the earlier stages occasionally introduce some small 

amount of errors which later lead to spurious minutiae. Therefore removal of false minutiae is essential to keep 

the fingerprint verification system effective. 

To removing false minutiae following steps are carried out for each candidate minutiae (ridge ending or ridge 

bifurcation)[5]: 

1. Create and initialize with  an image  of size . Each pixel of  corresponds to a pixel of the thinned 

image which is located in a  neighborhood centered in the candidate minutia. 

2. Label with -1 the central pixel of  (Figure (4a), Figure (5a)). This is the pixel corresponding to the candidate 

minutia point in the thinned ridge map image. 

3. If the candidate minutia is a ridge ending then: 

(a) Label with 1 all the pixels in which correspond to pixels connected with the candidate ridge ending in the 

thinned ridge map image (Figure (4b)). 

(b) Count the number of 0 to 1 transitions ( ) met when making a full clockwise trip along the border of the  

image (Figure (2c)). 

(c) If  , then validate the candidate minutia as a true ridge ending. 

4. If the candidate minutia is a ridge bifurcation then: 

(a) Make a full clockwise trip along the 8 neighborhood pixels of the candidate ridge bifurcation, and label in  

with 1, 2 and 3 respectively the three connected components met during this trip (Figure (5b)). 

(b) For each = 1, 2, 3 (Figure (5c), (5d), (5e)), label with  all pixels in  which: 

i. have the label 0, ii. are connected with an  labeled pixel ,iii. correspond to 1 valued pixels in the thinned ridge 

map. 
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(c) Count the number of 0 to 1, 0 to 2 and 0 to 3 transitions met when making a full clockwise trip along the 

border of the  image. The above three numbers are denoted by , respectively as shown in Figure 

(5f). 

(d) If = 1 & = 1 & = 1, then validate the candidate minutia as a true ridge bifurcation.  

 

Figure 4: Steps to Validate Ridge Ending 

 

Figure 5: Steps to Validate Ridge Bifurcation 

The dimension  of the neighborhood analyzed around each candidate minutia is chosen larger than two times 

the average distance between two neighborhood ridges. By this minutiae belonging to the same ridge are 

canceled. 

 

3.3 Removal of False Minutiae Using Plus Rule 

There is existence of false minutiae at boundary of fingerprint even after the above method of false minutiae 

removal. Some of pixels in border of fingerprint is marked as ridge ending but they are not actual ridge ending. 

These false minutiae are removed using plus rule [6]. The rule creates a plus sign on each minutia. It works on 

each minutia, to find a white pixel (i.e. ‘1’ value) across these lines. If a white pixel is not detected, in any line, 

the minutia is marked as boundary minutia and hence removed. 

 

3.4 Removal of False Minutiae Based on Average Inter-Ridge Distance 

False ridge breaks due to insufficient amount of ink & ridge cross connections due to over inking may occur. 

Also some of the pre-processing steps introduce some spurious minutia points in the image. So to keep the 

recognition system consistent these false minutiae need to be removed.   

The inter ridge distance D which is the average distance between two neighboring ridges is considered. For this 

scan each row to calculate the inter ridge distance using the formula [7]:  

 

Finally an averaged value over all rows gives D.  

1. If d(bifurcation, termination) < D & the 2 minutia are in the same ridge then remove both of them.  
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2. If d(bifurcation, bifurcation) < D & the 2 minutia are in the same ridge them remove both of them. 

3. If d(termination, termination) < D & the 2 minutia are in the same ridge them remove both of them.  

where  is the distance between 2 minutia points. 

 

 

IV. EXPERIMENTAL RESULTS 

 

Database of fingerprint is collected using optical fingerprint sensor Secugen Hamster Plus. The size of the 

ingerprint image captured is pixels and the resolution is 500 DPI. Fingerprint image captured is in bitmap format 

(gray image). Fingerprints of right hand forefinger are collected from 10 persons and from each person 20 

fingerprints of same finger are collected. 

Figure (6) is input fingerprint image captured using an optical fingerprint sensor. It has varied range of gray 

levels which is reduced using normalization, Figure (7) is the normalized image of input fingerprint, in which 

gray level variations are low in fingerprint ridges. Next is to separate fingerprint from the background. Figure 

(8) shows the segmentation mask where black region indicated the background and white region indicates 

fingerprint, Figure (9) is segmented normalized image obtained using segmentation mask on normalized image. 

Figure (10) is enhanced image obtained by gabor filtering the segmented normalized image using orientation 

and frequency. Figure (11) is inverse binarized image of enhanced image. Figure (12) is the thinnied image 

obtained by applying morphological operation on binarized image. The size of ridge is reduced to 1 pixel. 

Figure (13) is the minutiae marked image obtained using cross number method. Here, green circles indicates 

ridge endings and red circle indicates ridge bifurcation. In this lot of false minutiae points are present.In Figure 

(14) and Figure (16)  false minutiae present over the fingerprint is removed leaving valid minutiae using average 

inter-ridge distance based method. In Figure (15) and Figure (17) false minutiae present over the fingerprint is 

removed leaving valid minutiae using connected component labeling method. we can see that lot of valid 

minutiae are detected and lot of false minutiae are retained using average inter-ridge distance based method. But 

almost all valid minutiae are detected with very few false minutiae using connected componet labeling 

approach. 

                    

Figure 6:Input Image                          Figure 7: Normalised Image 
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Figure 8: Segmentation Mask              Figure 9: Segmented Normalised Image 

       

Figure 10: Enhanced Image                     Figure 11: Binarised Image 

              

Figure 12: Thinned Image                  Figure 13: Minutiae Marked Image 
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Figure 14: Valid Minutiae Using Average   Connected                Figure 15: Valid minutiae using  

 Component inter-ridge distance Method                                          labeling method 

                

Figure 16: Valid minutiae using average                             Figure 17: Valid minutiae using  

connected component inter-ridge distance method                   labeling method 

 

V. CONCLUSION 

 

The pre-processing, minutiae marking of fingerprint image is implemented. Also the two approaches for false 

minutiae removal is implemented and their performance is compared. Results obtained show that fingerprint 

image is enhanced better after pre-processing. Performance of removal of false minutiae is better using 

connected component labeling approach when compared to average inter-ridge distance based approach. It 

retains most valid minutiae with very few false minutiae. Enhancement of fingerprint image avoids existence of 

some false minutiae. But still some false minutiae will occur even after enhancement is removed by false 

minutiae removal methods. Using best method for false minutiae removal accuracy of fingerprint authentiaction 

system can be increased. i.e.false acceptance rate and false rejection rate can be achieved low. 
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ABSTRACT  

Mobile phones becoming a basic part of life, the recharging of mobile phone batteries have always been a 

problem. The mobile phones vary in their talk time and battery standby according to theirmanufacturer and 

batteries. All these phonesirrespective of their manufacturer andbatteries have to be put to recharge after 

thebattery has drained out. In this research, an innovative design of a wireless battery charger for portable 

electronic devices is proposed. The wireless power transfer is implemented through the magnetic coupling 

between a power transmitter, which is connected to the grid, and a power receiver, which is integrated inside 

the load device. An innovative receiver architecture which heavily improves the power conversion efficiency is 

presented. A laboratory prototype of the proposed wireless battery charger has been realized and tested to 

evaluate system performances. over the entire range of operating conditions the receiver efficiency lies within 

the 96.5% to99.9% range.  

 

Keyword: Coupling, Prototype,  Implemented, Portable, Wireless 

 

I. INTRODUCTION  

 

Wireless transfer has been employed since long time in telecommunications. Radio waves, cellular 

transmissions and Internet WiFi are only a few examples of wireless transmission. Recently, there’s been a 

growing interest towards the experimentation of a deeply challenging idea for wireless applications: supplying 

electronic devices without cords. The development, application and spread of this new concept could make 

consumers life enormously easier, since wired chargers are often perceived as annoying and bulky objects. By 

magnetic induction , power transmitter is represented by a gridconnected magnetic pad while the power receiver 

is integrated inside the load device. Users should only place their portable device upon the magnetic pad. 

Magnetic coupling allows several devices to be simultaneously charged. In order to spread wireless battery 

charging, compatibility between chargers and devices is a key issue to deal with. Recently the Wireless Power 

Consortium (WPC) has built an international standard, also known as “Qi-standard”, which aims at promoting 

the complete interoperability between power charging stations and rechargeable devices. 

 

II. SHORT DISTANCE INDUCTION 

  

These methods can reach at most a few centimeters. The action of an electrical transformer is the simplest 

instance of wireless energy transfer. The primary and secondary circuits of a transformer are electrically isolated 

from each other. The transfer of energy takes place by electromagnetic coupling through a process known as 

mutual induction. (An added benefit is the capability to step the primary voltage either up or down.) The electric 

toothbrush charger is an example of how this principle can be used.   
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III. WIRELESS POWER TRANSMISSION 

 

A toothbrush's daily exposure to water makes a traditional plug-in charger potentially dangerous. Ordinary 

electrical connections could also allow water to seep into the toothbrush, damaging its components. Because of 

this, most toothbrushes recharge through inductive coupling.  You can use the same principle to recharge several 

devices at once. For example, the Splashpower recharging mat and Edison Electric's Power desk both use coils 

to create a magnetic field. Electronic devices use corresponding built-in or plug-in receivers to recharge while 

resting on the mat. These receivers contain compatible coils and the circuitry necessary to deliver electricity to 

devices' batteries    

 

IV. MODERATE DISTANCE  

 

 

Resonance and Wireless Power Household devices produce relatively small magnetic fields. For this reason, 

chargers hold devices at the distance necessary to induce a current, which can only happen if the coils are close 

together. A larger, stronger field could induce current from farther away, but the process would be extremely 

inefficient. Since a magnetic field spreads in all directions, making a larger one would waste a lot of energy.  An 

efficient way to transfer power between coils separated by a few meters is that we could extend the distance 

between the coils by adding resonance to the equation. A good way to understand resonance is to think of it in 

terms of sound. An object's physical structure -- like the size and shape of a trumpet -- determines the frequency 

at which it naturally vibrates. This is its resonant frequency. It's easy to get objects to vibrate at their resonant 

frequency and difficult to get them to vibrate at other frequencies. This is why playing a trumpet can cause a 

nearby trumpet to begin to vibrate. Both trumpets have the same resonant frequency.   Induction can take place a 

little differently if the electromagnetic fields around the coils resonate at the same frequency. The theory uses a 

curved coil of wire as an inductor. A capacitance plate, which can hold a charge, attaches to each end of the coil. 

As electricity travels through this coil, the coil begins to resonate. Its resonant frequency is a product of the 

inductance of the coil and the capacitance of the plates. 

 

V. THE WIRELESS POWER FROM CURVED COIL AND CAPACITIVE PLATES    
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Electricity, traveling along an electromagnetic wave, can tunnel from one coil to the other as long as they both 

have the same resonant frequency.  In a short theoretical analysis they demonstrate that by sending 

electromagnetic waves around in a highly angular waveguide, evanescent waves are produced which carry no 

energy. An evanscent wave is nearfield standing wave exhibiting exponential decay with distance. If a proper 

resonant waveguide is brought near the transmitter, the evanescent waves can allow the energy to tunnel 

(specifically evanescent wave coupling, the electromagnetic equivalent of tunneling to the power drawing 

waveguide, where they can be rectified into DC power. Since the electromagnetic waves would tunnel, they 

would not propagate through the air to be absorbed or dissipated, and would not disrupt electronic devices.  As 

long as both coils are out of range of one another, nothing will happen, since the fields around the coils aren't 

strong enough to affect much around them. Similarly, if the two coils resonate at different frequencies, nothing 

will happen. But if two resonating coils with the same frequency get within a few meters of each other, streams 

of energy move from the transmitting coil to the receiving coil. According to the theory, one coil can even send 

electricity to several receiving coils, as long as they all resonate at the same frequency. The researchers have 

named this non-radiative energy transfer since it involves stationary fields around the coils rather than fields that 

spread in all directions.   

 

VI. WIRELESS POWER TRANSMISSION 

 

According to the theory, one coil can recharge any device that is in range, as long as the coils have the same 

resonant frequency.   "Resonant inductive coupling" has key implications in solving the two main problems 

associated with non-resonant inductive coupling and electromagnetic radiation, one of which is caused by the 

other; distance and efficiency. Electromagnetic induction works on the principle of a primary coil generating a 

predominantly magnetic field and a secondary coil being within that field so a current is induced within its coils.   

This causes the relatively short range due to the amount of power required to produce an electromagnetic field. 

Over greater distances the non-resonant induction method is inefficient and wastes much of the transmitted 

energy just to increase range. This is where the resonance comes in and helps efficiency dramatically by 

"tunneling" the magnetic field to a receiver  

coil that resonates at the same frequency. Unlike the multiple-layer secondary of a non-resonant transformer, 

such receiving coils are single layer solenoids with closely spaced capacitor plates on each end, which in 

combination allow the coil to be tuned to the transmitter frequency thereby eliminating the wide energy wasting 

"wave problem" and allowing the energy used to focus in on a specific frequency increasing the range.    

 

VII. LONG-DISTANCE WIRELESS POWER 

 

Whether or not it incorporates resonance, induction generally sends power over relatively short distances. But 

some plans for wireless power involve moving electricity over a span of miles. A few proposals even involve 

sending power to the Earth from space. In the 1980s, Canada's Communications Research Centre created a small 

airplane that could run off power beamed from the Earth. The unmanned plane, called the Stationary High 

Altitude Relay Platform (SHARP), was designed as a communications relay. Rather flying from point to point, 

the SHARP could fly in circles two kilometers in diameter at an altitude of about 13 miles (21 kilometers). Most 

importantly, the aircraft could fly for months at a time. 
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The secret to the SHARP's long flight time was a large, ground-based microwave transmitter. The SHARP's 

circular flight path kept it in range of this transmitter. A large, disc-shaped rectifying antenna, or rectenna, just 

behind the plane's wings changed the microwave energy from the transmitter into direct-current (DC) electricity. 

Because of the microwaves' interaction with the rectenna, the SHARP had a constant power supply as long as it 

was in range of a functioning microwave array.   Rectifying antennae are central to many wireless power 

transmission theories. They are usually made an array of dipole antennae, which have positive and negative 

poles. These antennae connect to shottkey diodes. Here's what happens:  

1. Microwaves, which are part of the electromagnetic spectrum reach the dipole antennae.  2. The antennae 

collect the microwave energy and transmit it to the diodes.  3. The diodes act like switches that are open or 

closed as well as turnstiles that let electrons flow in only one direction. They direct the electrons to the 

rectenna's circuitry.  4. The circuitry routes the electrons to the parts and systems that need them.   

2. Wireless Charging Techniques Three major techniques for wireless charging are magnetic inductive coupling, 

magnetic resonance coupling, and microwave radiation. The magnetic inductive and magnetic resonance 

coupling work on near field, where the generated electromagnetic field dominates the region close to the 

transmitter or 3 (a) Inductive Coupling (b) Magnetic Resonance Coupling (c) Far-field Wireless Charging 

scattering object. The near-field power is attenuated according to the cube of the reciprocal of the distance. 

Alternatively, the microwave radiation works on far field at a greater distance. The far-field power decreases 

according to the reciprocal of the distance. Moreover, for the far-field technique , the absorption of radiation 

does not affect the transmitter. By contrast, for the near-field techniques, the absorption of radiation 

influences the load on the transmitter. 1) Magnetic Inductive Coupling: Magnetic inductive coupling is based 

on magnetic field induction that delivers electrical energy between two coils. Magnetic inductive coupling 

happens when a primary coil of an energy transmitter generates predominant varying magnetic field across the 

secondary coil of the energy receiver within the field, generally less than the wavelength. The near-field 

power then induces voltage/current across the secondary coil of the energy receiver within the field. This 

voltage can be used by a wireless device. The energy efficiency depends on the tightness of coupling between 

two coils and their quality factor. The tightness of coupling is determined by the alignment and distance, the 

ratio of diameters, and the shape of two coils. The quality factor mainly depends on the materials, given the 

shape and size of the coils as well as the operating frequency. The advantages of magnetic inductive coupling 

include ease of implementation, convenient operation, high efficiency in close distance (typically less than a 

coil diameter) and safety. Therefore, it is applicable 4 and popular for mobile devices. Very recently, MIT 

scientists have announced the invention of a novel wireless charging technology, called MagMIMO, which 

manages to charge a wireless device from up to 30 centimeters away. It is claimed that MagMIMO can detect 

and cast a cone of energy towards a phone, even when the phone is put inside the pocket. 2) Magnetic 

Resonant Coupling: Magnetic resonance coupling .As the resonant coils, operating at the same resonant 

frequency, are strongly coupled, high energy transfer efficiency can be achieved with small leakage to non-

resonant externalities. This property also provides the advantage of immunity to neighboring environment and 

line-of-sight transfer requirement. Compared to magnetic inductive coupling, another advantage of magnetic 

resonance charging is longer effective charging distance. Additionally, magnetic resonant coupling can be 

applied between one transmitting resonator and many receiving resonators, which enables concurrent charging 

of multiple devices. In 2007, MIT scientists proposed a high-efficient mid-range wireless power transfer 

technology, i.e., Witricity, based on strongly coupled magnetic resonance. It was reported that wireless power 
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transmission can light a 60W bulb in more than two meters with transmission efficiency around 40% [6]. The 

efficiency increased up to 90% when the transmission distance is one meter. However, it is difficult to reduce 

the size of a Witricity receiver because it requires a distributed capacitive of coil to operate. This poses big 

challenge in implementing Witricity technology in portable devices. Resonant magnetic coupling can charge 

multiple devices concurrently by tuning coupled resonators of multiple receiving coils. This has been shown 

to achieve improved overall efficiency. However, mutual coupling of receiving coils can result in interference, 

and thus proper tuning is required. 3) Microwave Radiation: Microwave radiation utilizes microwave as a 

medium to carry radiant energy. Microwaves propagate over space at the speed of light, normally in line-of-

sight. Figure 1c shows the architecture of a microwave power transmission system. The power transmission 

starts with the ACto-DC conversion, followed by a DC-to-RF conversion through magnetron at the 

transmitter side. After propagated through the air, the microwaves captured by the receiver rectenna are 

rectified into electricity again. The typical frequency of microwaves ranges from 300MHz to 300GHz. The 

energy transfer can use other electromagnetic waves such as infrared and X-rays. However, due to safety 

issue, they are not widely used. The microwave energy can be radiated isotropically or towards some direction 

through beamforming. 5 The former is more suitable for broadcast applications. For point-to-point 

transmission, beamforming transmit electromagnetic waves, referred to as power beamforming, can improve 

the power transmission efficiency. A beam can be generated through an antenna array (or aperture antenna). 

The sharpness of power beamforming improves with the number of transmit antennas. The use of massive 

antenna arrays can increase the sharpness. The recent development has also brought commercial products into 

the market. For example, the Powercaster transmitter and Powerharvester receiver allow 1W or 3W isotropic 

wireless power transfer. Besides longer transmission distance, microwave radiation offers the advantage of 

compatibility with existing communication system. Microwaves have been advocated to deliver energy and 

transfer information at the same time. The amplitude and phase of microwave are used to modulate 

information, while the radiation and vibration of microwaves are used to carry energy. This concept is 

referred to as simultaneous wireless information and power transfer (SWIPT). However, due to health concern 

of RF radiations, the power beacons are constrained by the Federal Communications Commission (FCC) 

regulation, which allows up to 4 watts for effective isotropic radiated power, i.e., 1 watt device output power 

plus 6dBi of antenna gain. Therefore, dense deployment of power beacons is required to power hand-held 

cellular mobiles with lower power and shorter distance. The microwave energy harvesting efficiency is 

significantly dependent on the power density at receive antenna.  

Table 1: Comparison Between Different Wireless Charging Techniques 

Wireless 

charging 

technique 

Advantage Disadvantage Effective 

charging 

distance 

Applications 

Inductive 

coupling 

Safe for human, 

simple 

implementation 

Short charging 

distance, heating 

effect, Not 

suitable for 

mobile 

From a few 

millimeters to a 

few centimeter 

Mobile 

electronics (e.g, 

smart phones and 

tablets), 

toothbrush, 
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applications, 

needs tight 

alignment 

between chargers 

and charging 

devices 

RFID tags, 

contactless smart 

cards 

Magnetic 

resonance 

coupling 

Loose alignment 

between chargers 

and charging 

devices, charging 

multiple devices 

simultaneously on 

different power, 

Not suitable for 

mobile 

applications, 

Limited charging 

distance, 

Complex 

implemental 

From a few 

centimeters to a 

few meters 

Mobile 

electronics, 

home appliances 

(e.g., TV and 

desktop), electric 

vehicle charging 

Microwave 

radiation 

Long effective 

charging distance, 

Suitable for 

mobile 

applications 

Not safe when 

the RF density 

exposure is high, 

Low charging 

efficiency 

Typically within 

several tens of 

meters, up to 

several 

kilometers 

RFID cards, 

wireless sensors, 

implanted body 

devices, LEDs 

 

VIII. CIRCUIT DIAGRAM 

 

Figure 1: Transmitter and Receiver Circuit                 Figure2: Resonance Concept of Charging 

 

IX. CONCLUSION  

 

In conclusion, it is clear that resonant inductive coupling power transmission would be extremely beneficial to 

society if it were implemented in homes and home electronics. From an environmental standpoint, this 

technology could replace disposable batteries and cords, reducing dangerous chemicals and potential for 

poisoning communities. Resonant inductive coupling also has health benefits and with no need for cords life 
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would simply become easier. With the help of this technology As long as the device is in a room equipped with 

a source of such wireless power, it would charge 

Automatically, without having to be plugged in. In fact, it would not even need a battery to operate inside of 

such a room.” In the long run, this could reduce our society’s dependence on batteries, which are currently 

heavy and expensive. At the same time for the long range power transmission, power can be sent from source to 

receivers instantaneously without wires, reducing the cost. 

Thus by inductive coupling technique  there will be reduction per unit cost of power transmission. 
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ABSTRACT 

If aging is due to or contributed by free radical reactions, as postulated by the free radical theory of aging, 

lifespan of organisms should be extended by administration of exogenous antioxidants In the present study, we 

tested the effect of larval diet supplementation with five different concentrations of Aloe vera gel on the adult 

longevity of short-lived D melanogaster populations. A vera gel supplementation of larval diet extended adult 

longevity in both the male and female flies without reducing fecundity but by efficient reactive oxygen species 

scavenging through increased antioxidant enzymes activity and better neuroprotection as indicated by increased 

locomotor activity in adult males. 

 

Keywords: Anti-Oxidant, Drosophila Melanogaster, Fecundity, Longevity, SOD. 

 

I. INTRODUCTION  

 

Aging generally refers to the process of getting chronologically older and it is typically accompanied by 

senescence, the gradual loss of physiological functions. Both of these processes are to some degree, inevitable 

for all living organisms. Chronological aging is primarily predetermined by heredity, whereas senescence results 

from a complex interaction between environmental and genetic factors. Non-genetic factors such as nutrition, 

environmental quality, psychosocial factors, and lifestyle play an important role in healthy aging.  

It is well known that Reactive Oxygen Species (ROS) have been implicated in more than 100 diseases, 

including malaria, acquired immune deficiency syndrome, heart disease, stroke, arteriosclerosis, diabetes and 

cancer (Tanizawa et al., 1992; Alho and Leinonen, 1999). In Drosophila, a single locus, Sod, encodes the 

cytosolic enzyme Cu/Zn superoxide dismutase (CuZnSOD), which is an essential component in a major 

antioxidant defense pathway for scavenging reactive oxygen species (ROS) generated during aerobic respiration 

(Seto et al., 1989; Noor et al., 2002). Nevertheless, all aerobic organisms, including human beings, have 

antioxidant defenses that protect against oxidative damages. However, this natural antioxidant mechanism can 

be inefficient; hence, dietary intake of antioxidant compounds becomes important (Halliwell, 1994; Terao et al., 

1994). Therefore, research for the determination of source of the natural antioxidants is important.  

Therefore, research for the determination of source of the natural antioxidants is important. Recently there has 

been an upsurge of interest in the therapeutic potentials of plants, as antioxidants in reducing free radical 
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induced tissue injury. Medicinal plants are considered to be the best source for antioxidant compounds. As 

plants produce significant amount of antioxidants to prevent the oxidative stress caused by photons and oxygen, 

they are considered as potential source of antioxidant compounds. India is perhaps the largest producer of 

medicinal herbs and is rightly called the “Botanical garden of the World”.   

Aloe vera is the oldest medicinal plant ever known and the most applied medicinal plant worldwide.  Aloe vera 

is a succulent plant species that is found only in cultivation, having no naturally occurring populations, although 

closely related aloes do occur in northern Africa  (Akinyele 2007) The common names of Aloe vera are  Aloe 

vera, Aloe, burn plant, lily of the desert, elephant’s gall and Latin name  is Aloe barbadensis  The species is 

frequently cited as being used in herbal medicine since the beginning of the first century AD. Extracts 

from A. vera are widely used in the cosmetics and alternative medicine industries, being marketed as variously 

having rejuvenating, healing, or soothing properties. There is, however, little scientific evidence of the 

effectiveness or safety of Aloe vera extracts for either cosmetic or medicinal purposes, and what positive 

evidence is available is frequently contradicted by other studies (Ernst E  2000, Marshall JM 1990, Boudreau 

MD, Beland FA 2006, Vogler BK, Ernst E Oct 1999). 

Fruit fly is one of the models to study aging and age-related diseases (Jafari, 2010). Humans actually share a 

huge amount of conserved biological pathways and diseases-causing genes with this tiny insect (Reiter et al., 

2001; Bauer et al., 2004). Compared with other models, fruit fly is relatively easier to maintain in a large 

quantity due to their tiny body size and short lifespan. Previous reports have revealed that dietary modification, 

including calorie restriction and dietary supplementation, can extend lifespan and ameliorate certain age-related 

diseases (McCay et al., 1935; Lin et al., 2002; Partridge et al., 2005; Lee et al., 2006; Piper and Bartke, 2008). 

In the present study, we analyzed the effect of ageing on the antioxidant enzyme system and compared with flies 

supplemented with Aloe vera gel.  SOD activity was found to unregulated in A vera gel fed flies as compared to 

that of flies fed on standard Drosophila food medium. Protein content found increased in Aloe vera gel fed flies 

as compare to control flies. Our results suggest that supplementation with Aloe vera gel reduces oxidative stress 

and improves longevity. 

 

II. MATERIAL AND METHODS 

 

2.1 Fly Strains and Diet 

Wild type strain of Drosophila was used in the present study.  The flies were cultured on Drosophila food 

medium containing agar-agar, corn meal, sugar, yeast, anti-bacterial, anti-fungal agent at 21 ºC±1. The 

additional yeast suspensions were provided for healthy growth. Four experimental diets were prepared by 

adding Aloe vera gel at 3 ml, 5 ml, 7ml and 10ml in the control diet per liter.  

 

 

2.2 Effect of Aloe vera gel on longevity and fecundity of Drosophila flies fed the basal diet  

http://en.wikipedia.org/wiki/Succulent_plant
http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Aloe
http://en.wikipedia.org/wiki/Herbal_medicine
http://en.wikipedia.org/wiki/Alternative_medicine
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Two independent trials were conducted. For each trial, newly eclosed male flies were divided into 5 groups 

(n=200 each), and housed in 10 vials (20 flies per vial). The first group was maintained on the basal diet, while 

the other experimental group was fed one of the Aloe vera gel diet. Dead flies were counted every 2–3 days and 

the remaining alive flies were transferred to a new vial containing the same diet. The maximum life spans in this 

study were calculated as the average life span of the 5% longest surviving flies. The same experiments described 

above were similarly repeated and the fruit flies were sacrificed in order to quantify the expression of SOD, and 

protein content. 

 

2.3. Climbing Assay 

Climbing ability of fruit flies was assessed using the climbing assay. In this assay 10 male flies were placed in a 

plastic vial, given 10 s to climb up. At the end of each trial, the number of flies that climbed up to a vertical 

distance of 8 cm or above was recorded. Each trial was performed three times.  

 

2.4 Statistical Analyses 

In all cases except survival function analysis, the population means were used as the units of analysis. The 

significance of the difference between means was assessed using one-way analysis of variance. The differences 

among treatments were compared by Tukey–Kramer Minimum Significant Difference. The significance of the 

difference between adult survival curves was analyzed using Kaplan–Meier log-rank test. 

 

III. RESULTS 

3.1 Longevity and Fecundity 

Supplementation of diet with A vera significantly changed the average longevity of female flies (F7,16 = 

5.4159, p =.005) but not of male flies (F7,16 = 2.984, p = .10). The median life span of both female and male 

flies was not significantly altered by diet supplementation. However, the maximum life span was significantly 

altered in both the sexes (Table 1). The increase in longevity of female flies was not linked to loss of fertility as 

there was no significant effect of diet supplementation with A vera on lifetime fecundity (F7,16 = 2.0296, p = 

.114). The survival rates of both female and male flies were significantly affected by A vera supplementation. 

Table 1: Data on mean values of Fecundity, Percent viability and longevity of male and female 

individuals of Drosophila melanogaster fed on Control and Aloe vera gel supplemented food 

medium.  

 

Treatment groups Fecundity Percent Viability Longevity (Days) 

Male Female 

Control 171 91.13 50 56 

A vera (3ml/lt) 180 91.2 57 70 

A vera (5ml/lt) 187 93.8 61 75 

A vera (7ml/lt) 195 96 63 78 

A vera (10ml/lt) 197 97.3 65 80 
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3.2 Superoxide Dismutase Activity 

Superoxide dismutase activity was significantly upregulated in male (F7,16 = 66.4002, p = .000) and female 

(F7,16 = 18.9459, p = .000) flies by A vera supplementation. 

3.3 Climbing Activity 

Male climbing activity was significantly influenced by diet supplementation with A vera (F7,16 = 138.7598, p = 

.000). Flies reared on 10ml/litre of A vera gel were the most active, whereas the standard control flies were the 

least active (Table 2). 

Table 2: Data on mean values of chill coma recovery and climbing assyay of Drosophila 

melanogaster fed on Control and Aloe vera gel supplemented food medium.  

Treatment groups Climbing Time 

Male Female 

Control 11.3 8.4 

A vera (3ml/lt) 9.5 7.5 

A vera (5ml/lt) 7.2 6.3 

A vera (7ml/lt) 6 5.4 

A vera (10ml/lt) 5 4.3 

 

IV. DISCUSSION 

 

In the present study, anti-oxidant and anti-ageing effects of Aloe vera gel were analyzed on the life history 

parameters of D. melanogaster. Aloe vera gel could prolong the mean lifespan of fruit flies by >10% compared 

with the control. The present study also demonstrated that supplementation of aloe vera gel was associated with 

elevated mRNA level of SOD at Drosophila. The increased locomotor activity of flies reared on media 

supplemented with resveratrol could have been due to its neuroprotective activity (Mokni M, Elkahoui S, 

Limam F, et al. 2007; Araki T, Sasaki Y, Milbrandt J. 2004; Parker JA, Arango M, Abderrahmane S, et al. 2005; 

Wang Q, Xu J, Rottinghaus GE, et al. 2002; Wang Q, Yu S, Simonyi A, et al. 2004; Han YS, Zheng WH, 

Bastianetto S, et al. 2004). In another study, feeding fish with resveratrol-supplemented diet prevented age-

dependent neurodegeneration (Valenzano DR, Terzibasi E, Genade T, et al. 2006). In addition to 

neuroprotection, resveratrol could have stimulated the growth and regeneration of nerve fibers that could have 

resulted in increased preadult viability, because the larval growing media was modified in this study, unlike all 

other studies that altered the adult diet. The lipid content of the flies raised as larvae on A vera extract–

supplemented diet suggests that A vera extends longevity through mechanisms other than calorie restriction, as 

increased longevity in dietary restriction studies were associated with increased lipid content and reduced dry 

weight and fecundity (Simmons FH, Bradley TJ. 1997). Longevity extension by A vera is probably mediated 

through prevention of neurodegeneration and/or regeneration of nerve fibers as indicated by increased 

locomotor activity. Increased activity of detoxifying enzymes SOD and catalase seems to be able to clear the 

system of the toxic elements that could have otherwise caused damage and lead to no improvement in longevity. 
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Aloe vera is known to contain a plethora of phytochemicals, such as 1,8-dihydroxyanthraquinone derivatives 

and their glycosides, proteins, lipids, amino acids, vitamins, enzymes, inorganic compounds, and small organic 

compounds (Hamman JH. 2008), some, if not most of them could have contributed to improved health through 

correction of many metabolic processes—anthraquinone is a starting material for production of antioxidants to 

cite one example. Aloe vera extract seems to mimic the longevity extension effects of resveratrol as well as 

morphine (Dubiley TA, Rushkevich YE, Koshel NM, et al. 2011) through regeneration of nerve fibers, 

neuroprotection as indicated by increased locomotor activity, and upregulation of detoxifying enzymes. 
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ABSTRACT 

During the last two decades, metal matrix composites (MMCs) have emerged as an important class of materials 

for structural, wear, thermal, transportation and electrical applications. Manufacturing of aluminum alloy 

based composite materials via stir casting is one of the prominent and economical route for development and 

processing of metal matrix composite materials and significantly casting is one of the oldest manufacturing 

processes amongst all. In the light of the above, present study reveals the microstructure characterization and 

mechanical properties of the samples obtained by the stir casting technique(vortex method).The tested samples 

are examined using Scanning Electron microscope (SEM) on the surface of composites. The results of the 

research work shows that the proposed composites are compared with Al based metal matrix composites at 

corresponding values of test parameters. Results reveal that, increased content of cenosphere particles in matrix 

alloy increases various mechanical properties upto an extent of cenosphere by 15% in volume fraction; when 

compared with base material. Technical difficulties in attaining a uniform distribution of reinforcement, good 

wettability and a low porosity material are keenly given priority. The experimental results indicate that 

aluminum matrix cast composite can be manufactured via conventional foundry method giving very good 

responses to the strength and ductility up to 15% by volume of cenosphere with 1%TiN reinforced particles. 

 

Keywords:: Al6061, Cenosphere, MetalMatrixComposites,Microstructure, SEM, Stircasting,TiN. 

 

I. INTRODUCTİON  

 

Modern development in the field of science and technology demands the development of advanced engineering 

materials for various engineering applications; especially in the areas of transportation, aerospace and military 

engineering . Composite materials are heterogeneous mixture of two or more homogeneous phases, which have 

been bonded together. Composite materials are formed by combining two or more materials that have different 

properties. Aluminum is the most widely used matrix material, in the investigations involving metal matrix 

composites (MMCs). This is mainly because of the unique combination of its low density, high strength, good 
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mechanical properties, good corrosion resistance and good machinability properties. The different materials 

work together to give the composite unique properties. Conventional monolithic materials have limitations in 

achieving good combination of strength, stiffness, toughness and density. To meet the ever increasing demand 

of modern day technology, composites are most promising materials of recent interest. Metal composites 

possess significantly improved properties including high specific strength; specific modulus, damping capacity 

and good wear resistance compared to unreinforced alloys. Among various discontinuous dispersoids used, 

cenosphere is one of the most inexpensive and low density reinforcement available in large quantities as solid 

waste by-product during combustion of coal in thermal power plants. The process of burning coal in thermal 

power plants produces fly ash containing ceramic particles made largely of alumina and silica. The ceramic 

particles in fly ash have three types of structures. The first type of particle is solid and is called precipitator. The 

second type of particle is hollow and is called cenospheres. The third type of particle is called plerospheres, 

which are hollow particles of large diameter filled with smaller size precipitator and cenospheres. Due to the 

hollow structure cenospheres have low density. Hence, composites with cenosphere as one of the reinforcement 

are likely to overcome the cost barrier for wide range applications in automotive and aerospace. It is thereby 

expected that the incorporation of cenosphere particles in aluminium alloy will promote yet another use of these 

low-cost waste by-product and at the same time, has the potential for conserving energy intensive aluminium 

thereby; reducing the cost of aluminium products[1-6]. 

 

II. EXPERIMENTAL PROCEDURE 

 

Al6061 alloy with the chemical composition given in Table 1 was used as the matrix material. The 

reinforcement particulates (Table 2 and Table 3) with chemical composition are Cenosphere obtained from 

Raichur Thermal Power Station, Karnataka and treated in CPRI, Bengaluru; TiN sample procured from Vipra 

Chemicals, Mumbai respectively. 

Table.1 Chemical Composition of Al6061alloy 

Elements Si Fe Cu Mn Ni Zn Ti Mg Al 

Percentage 0.43 0.43 0.24 0.13 <0.05 0.006 0.02 0.802 Bal 

Table.2 Chemical Composition of Cenosphere 

Elements Si Al  FeO Ti 

Percentage 0.65 0.3 0.03 0.02 

Table.3 Chemical Composition of Titanium Nitride (Powder) 

Elements O N Fe C Cr Mg Al Si 

Percentage 0.98 0.22 0.13 0.02 0.04 0.02 0.004 <0.005 

The synthesis of the composite was carried out by stir casting. The ingots of Aluminum 6061 alloy were taken 

in a graphite crucible and melted in an electric furnace. The temperature was slowly raised to 750°C. The melt 

was degassed at 700°C using a solid dry hexachloroethane (C2Cl6, 0.5 wt. %) degasser. The molten metal was 

stirred to create a vortex and the particulates were introduced. The degassed molten metal was placed below the 

stirrer and stirred at approximately 200 rpm and was maintained between 5 to 7 min. The preheated titanium 

nitride and cenosphere (fly ash) particles were slowly added into the melt. The percentage of cenosphere added 

was 5, 10, or 15 wt. % and titanium nitride was kept constant at 1% wt. The stirred dispersed molten metal was 

http://en.wikipedia.org/wiki/Ceramic
http://en.wikipedia.org/wiki/Alumina
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poured into preheated S.G. iron mould 22 mm in diameter and 220 mm height. The pouring temperature was 

maintained at 680ºC.The melt was then allowed to solidify in the mould and cooled to room temperature. Below 

photographs show the various steps involved in stir casting (vortex method).  

 

          

     Electrical Melting Furnace          Melting (attaining molten state)               Impeller @ 200 rpm speed 

 

    

                Stirring the  Mixture(Matrix + Reinforcement)                                 Formation of Slag                                       

 

            

           Removing the impurities – SLAG                                                 Pouring the molten metal 
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III. RESULTS 

 

Microstructural characterization studies were conducted to examine distribution of reinforcement throughout the 

matrix. This is accomplished by using scanning electron microscope. The composite samples were 

metallographically polished prior to examination. Characterization is done in etched conditions. Etching was 

accomplished using Keller’s reagent. It is observed that cenosphere and TiN particles are fairly homogeneously 

distributed; evident from the SEM below and reinforced phase is also noticed in some composites with higher 

weight percentage of cenosphere particles. Further, there exists strong interfacial bond between matrix alloy and 

reinforcement as a beneficial result.  
 

 

 

 

SEM image of Cenosphere 

 

 

XRD Spectra of Cenosphere 

 

 

SEM image of TiN powder 

 

 

SEM image of Al6061 alloy 

 

 

SEM İmage Showing Good Bond 

 

 

XRD Spectra of TiN 

 

 

Micrograph of  TiN in the matrix 

 

 

SEM image of  Al6061+TiN 

 

 

Al6061+15%Cenosphere+1%TiN 
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3.1 Ultimate Tensile Strength (UTS) 

Tensile strength was determined using a 40 kN UTM. Plotting of maximum load versus elongation was done 

and tensile strength was calculated. The table below shows the effect of cenosphere content on the tensile 

strength of the composites 

Composition Maximum Load in 

(kN) 

Elongation in 

(mm) 

Tensile Strength 

(N/mm²) 

Al6061 + 1% TiN 17.5 2 142.6 

Al6061 + 1% TiN +5% 

Cenosphere 

18.5 1 150.75 

Al6061 + 1% TiN +10% 

Cenosphere 

20 1.5 162.97 

Al6061 + 1% TiN +15% 

Cenosphere 

21 1 171.12 

 

 

Figure above shows the variation of ultimate tensile strength of Al 6061 matrix alloy and its cast composites.  It 

is observed that all the developed composites have higher ultimate tensile strength when compared with the cast 

Al 6061 matrix alloy. A maximum improvement of 71.6% and a minimum improvement of 48.51% are 

observed for Al6061-15wt%Cenosphere-1%TiN and Al6061-5wt%Cenosphere-1%TiN; respectively. The 

reduced ductility of composites can be due to the stress concentration effects at the matrix and the particle 

interface.   

 

3.2 Hardness 

Figure below shows the variation of micro hardness of Al 6061 matrix alloy and its composites. Micro hardness 

tests were performed on both Al 6061 alloy and Al6061 -1%TiN and Cenosphere varying from 5wt% to 15wt% 

in increments of 5%. The micro hardness test was conducted on the polished samples using Vickers 

Microhardness tester.  
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Higher hardness values of Al6061-1%TiN-15wt%Cenosphere composites when compared with base alloy can 

be attributed to reduced casting defects and improved bond strength/load transfer efficiency between matrix 

alloy and reinforcement. 

 

IV. CONCLUSION 

 

Good interfacial bonding between the Matrix and Reinforcement can be achieved by using stirring unit in 

fabrication process and bonding enhances the strength of the composite material. Titanium Nitride can be 

successfully dispersed in an Aluminium alloy MMC and TiN reinforced Aluminium composite can be obtained. 

The MMC has got a better hardness when compared with the base metal. This is due to the presence of TiN, 

cenosphere within the aluminium matrix.MMCs containing up to 15wt% cenosphere (fly ash) particles were 

easily fabricated. A uniform distribution of cenosphere was observed in the matrix. The hardness increases with 

an increasing percentage of cenosphere particulates coupled with constant 1%TiN. Similarly the tensile strength 

increased proportionately with increase in cenosphere content upto 15wt% respectively. 
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ABSTRACT 

RFID technology was developed in early 19
th

 century but in the past few years, this technology went from being 

unimportant to orthodox applications. RFID technology provides more detailed visibility and tracking of assets 

and inventory and offers deliberate advantages. Initially, some virtual database with RFID tags, antenna and 

readers were created and verified.  Then research and experiments were conducted to find trends in scientific 

and virtual environments. RFID provides detection from a relative far distance unlike bar code system. It does 

not even require product or asset to be in line of sight.  In this paper, we discuss about basic working of RFID 

system, its evolution, some applications and limitations of this technology which need to be overcome to make it 

more efficient to use. 

 

Keywords: Scanning Antenna, Transponder & Radio Frequency Identification 

 

I. INTRODUCTION 

 

Radio Frequency IDentification (RFID) is a technology that employs  a microchip with an antenna that 

broadcasts its unique identifier and location to receiver. In this technology, radio frequency electromagnetic 

fields are used to transfer data to identify and track automatically the tags attached to various objects. These tags 

usually contain electronic information. RFID system can be used just about anywhere, from clothing tags to 

missiles to pet tags of food- anywhere that a unique identification system is needed. The tag can carry 

information as simple as a pet owner’s name and address to as complex as instructions on how to assemble a 

car. Some auto manufacturers use RFID system to move cars through assembly line. At each successive stage of 

production, the RFID tag tells the computer what the next step of automated assembly is. 

 Any application of RFID needs to result in obvious business benefits. The last few years have seen several 

developments that have sped up the adoption of this technology: 

 The emergence of major consumer applications that bring RFID from an experimental technology into the 

mainstream. As it gains understanding and credibility through highly visible consumer applications that 

prove its effectiveness, its place as a solution in supply chain automation also grows. 

 The development of “smart labels”—a lower cost, easily integratable version of RFID tags that is beginning 

to take off on paths where bar codes cannot travel. 
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II. HOW RFID WORKS?  

 

The RFID system has three components, these are: 

 Scanning antenna 

 A transreceiver with decoder to interpret the data. 

 A transponder- a RFID tag – that has been programmed with information. 

The RF radiation does two things: 

 It provides a means of communicating with the transponder, and 

 It provides the RFID tag with the energy to communicate (in case of passive RFID tags). 

The scanning antennas can either be affixed to one place or they can be used as handheld antennas. For example, 

we can build them into door frames and accept the data from the persons or objects passing through the door. 

When RFID is brought in the field of antenna, it detects an activation signal from antenna and then it transmits 

the information on its microchip that is received by scanning antenna. 

The signalling between reader and antenna depends on the frequency band used by the tag. The tags which 

operate on LF and HF are small percentage of wavelengths away from reader antennas. In this region, the tag 

gets cupled electrically with the reader and it modulates the field produced by reader by changing the electrical 

loading(represented by tag). Then because of switching in relative loads, the tag produces the change which is 

then detected by reader. 

In case of UHF and higher frequencies, the approaches are different as the tags and readers are more than one 

radio wavelengths away. So, the tag may backscatter a signal. Active tags may contain seperated transmitters 

and receivers and the tag need not respond on a frequency related to the reader’s interrogation signal. 
 

III. TYPES OF RFID TAGS 

 

The RFID tags can be of following types: 

 Active Tags: these tags have their own internal power sources. Many active tags operate at fixed intervals. 

These tags are also called beacons as they broadcast their own signals. These tags have an advantage that 

the reader can be far away from the tag and still get signals. They have limited life spans, say upto 10 years. 

 Passive Tags: these tags have no internal power supply. These tags, however, do not require any batteries 

and can be much smaller and have a virtually unlimited life span. In these tags, electrical current induced in 

antenna by the incoming signal proves power for integrated circuit in tag to power up and transmit 

response. 
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 Semi-passive Tags: these tags are similar to passive tags, with addition of a small battery. The external 

battery provides power to integrated circuit. They have longer range but limited lifespan. 

The folloiwng table explains more about the difference between these types of tags: 

 

 

IV. RFID V/S BAR CODES 

 

 

With the different sectors using the two forms of automated data collection i.e. barcode and RFID systems, there 

is much hype as to whether RFID will take over to barcode system. It is not  compulsory that new methods are 

always essentially better than old ones. These two both carry product information however they both differ a 

great amount. 

To know the difference between barcode and RFID system, first we should discuss what is a bar code. 

What is a bar code? 

A barcode is visual representation of data that is scanned and interpreted for information. Each bar code 

contains a certain code which works as a tracking technology for products. Originally this technology used the 

difference in width and spacing in parallel lines and its considered as one dimensional. Later it evolved into 

other two dimensional shapes like hexagonal and rectangular  shapes. These barcodes can be scanned by 

barcode readers or by smartphones also. 

Now, the difference between the two technologies is explained below: 

 
 

V. HISTORY OF RFID 
 

[10]
 This technology was first used in world war II by american forces to identify enemy aircrafts and tanks. The 

systems deployed at that time are still being used in defence sector. 
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With time, the systems were further developed leading to technology expansion. For e.g.  in 1970s RFID 

technology was being used to identify railroad cars or automobile parts in paint shops. Afterwards,  electronic 

article surveillance appeared that was first large scale system of its kind in the market. The main function of this 

system was to guard against thefts in goods and clothings. The technology became known to a wide public a few 

years ago when large supermarket concerns decided to document the delivery chain of their goods by means of 

RFID. Since then there have been many reports on RFID in the media, and its use has also frequently been the 

subject of controversy. 

 

VI. APPLICATIONS OF RFID 

 

There are various applications of RFID technology emerging nowadays. Some of these are explained as follows: 

 ASSET TRACKING: Earlier, static or in motion asset tracking or locating was not an easy task. But now, 

user can instantly determine general locations of tagged assets anywhere within the facility with the help of 

active RFID technology.  Control point detection zones at strategic locations throughout the facility allow 

the user to define logical zones and monitor high traffic areas. Tagged assets moving through these control 

points provide instant location data. Asset tracking applications will see an almost vertical growth curve in 

the coming years and the growth rate in this area will be much higher than the growth rate of general RFID 

market.  

 PEOPLE TRACKING: this is similar to asset tracking system. Hospitals and jails can be the most required 

places for this type of tracking. Hospitals employ this technique in tracking some special patients, 

emergency cases and essential equipments. Mental hospitals can also use this to keep an eye on every 

patient. This technology can be used best in jails, where every inmate can easily be tracked and located and 

then no jail inmate will try to escape. 

 DOCUMENT TRACKING: with the availability of large amount of data and documents, it becomes 

difficult to keep manual records and locations of that data and documents. With introduction to RFID 

technology, both time and money can be saved because this will save: 1) time spent to search the lost 

documents and 2) the financial and legal impact related with document losses. 

 GOVERNMENT LIBRARIES: this technology can also be used in various libraries. RFID technology can 

read multiple items or assets simultaneously which helps in reducing queues and increase the number of 

customers using self check. This result in reduction of the staff required at circulation desks. 

 MANUFACTURING AND PRODUCTION: this technology gives out an easy way to manage huge 

manufacturing and production processes. This offers all benefits of small production parts to batch, 

processing and manufacturing. This helps in reducing time to locate parts and products, reduce and 

eliminate bottlenecks, and results in better analysis. 

 

VII. LIMITATIONS OF RFID 

Even though this technology has been developing over the years, but it has certain barriers or limitations that 

still need to be neutralised to make effective and easy use of this technology. These problems may be related to 

investments, security risks and some others. These are as follows: 

 COST: although there is great potential in RFID technology, but its relative high cost is a drawback.  RFID 

tag is comparatively costlier than barcode system. Besides  the initial cost, there is a cost to be invested in 
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maintainence of the system also. In future, when prices are reduced then more retailers and manufacturers 

can implement this technology and then it will overcome the barcode system completely. 

 SECURITY AND PRIVACY: this limitation has been a part of debate from the beginning.  It will certainly 

violate the customer privacy as it can easily the person using the product.The tags( RFID tags) when used, 

may broadcast the EPC(electronic product code). For example, the size of the dress a woman wants to wear 

will be sent publically to the nearby reader by RFID tag. Many suggestions are being given to overcome this 

problem, simplest is “ kill tag” in which the tag is electronically deactivated after the sale mof the item. 

Some other solutions are crptographic approach, hash function approach, faradey cage approach, active 

jamming approach, regulation approach etc. 

 INTERFERENCE: since RFID is based on rado frequency technology, it can be easily interfered with some 

other radio wave transmissions occuring over the same place, or it can be interfered with some metals,liquids 

etc. the degree of interfernce depends on the frequency of tag and usage environment. 

 LACK OF STANDARDISATION: RFID is still in initial stage and there are many hurdles ahead of it. At 

present, there are many different RFID systems that operate upon different frequencies and need different 

softwares and readers. So, the need is to be agrees upon that only one or group of frequencies have 

interoperability between the manufacturers, retailers and distributers. 

 

VIII. CONCLUSION 

 

For now, RFID technology can’t overcome barcode technology completely because of its accuracy, cost and 

other limitations. Some large companies like tesco, prada, benetton, wal-mart etc are making use of this 

technology and they are exploring the impact also. Other  industrialists  can also use this technology. The base 

of success of this technology lies in understanding the technology and its features deeply to overcome its 

limitations and potential problems. 
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ABSTRACT 

Technology has become a major force that transforms and adds new dimensions to our lives. Technological 

progress can both create problems as well as solve them. There is a close relationship between engineering, 

mathematics and technological progress in the context of education. A major question is that which type of 

education we provide to Engineering students so that they can takes mathematics as an opportunity not as a 

problem. We should develop a practical understanding of how we are influenced by mathematics and 

technology and how our choices as workers, consumers and citizens influence technological progress in future. 

Mathematics is an essential tool for engineering, so it should taught with more application based examples. We 

found technology should be taught to students in an integrated manner with mathematics .Engineers are 

thoroughly educated in mathematics and sciences ,and applies the knowledge to design and develop usable 

techniques, structures and processes.  

 

I. INTRODUCTION 

 

The pace of technological progress has significant implications on local and global economies, societies and 

institutions. The convergence of technology with industry and the sciences will raise tough questions on the 

future of our society.  And so in future we will need professional engineers with great interdisciplinary 

understanding, and with more skills. Engineers will require frequent updating in area of their specialization in 

this rapid pace of technological changes. There will be a great diversity, but all will need a deep understanding 

of sciences that underpin the art of engineering, and all will therefore need the mathematical skills needed to 

apply these sciences. A deep understanding of mathematics is an essential weapon for modern engineers. 

Mathematics is the mother of all sciences and governs the World of economics, Finance, social sciences etc. and 

what not. An engineer can be a good and successful Engineer, only if he is good in mathematics. We are living 

in a world of rapid change — reflected in technology shifts, global volatility and emerging 

opportunities. Advances in the use of information technology have transformed the analytic techniques of 

engineering. These advances will surely continue, creating opportunities for all engineers, in two ways of 

knowledge can be acquired, and then applied. The role of mathematics in engineering education and 

technological development is one of these opportunities. The major part of motivation for research is the fact 

that in India, the mathematical education of engineers is a topic of increasing debates. Nevertheless, explicitness 

doesn‘t necessarily imply that an engineer‘s understanding of mathematics cannot also be situated in the objects 

and tools of engineering practice and describing this has been a major concern of our research.  
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II. RESEARCH STRATEGY 

 

We undertook interviews and observations of students and professors in many Institutions of technology in 

India. An extensive literature search was also undertaken, beginning with the proceedings of engineering and 

mathematical education conferences. A questionnaire was also designed to explore the themes identified by the 

experts. 

 

III. HISTORY   

 

Over the last forty years science, technology and mathematics education have emerged as lively new research 

areas. The research activity in these areas has been reflected in the launching of literally hundreds of new 

journals, in science education, mathematics education and, more recently, in design and technology education. 

Much of this research is carried out at the primary, middle and secondary levels of schooling. In the past, 

engineers had to learn a lot of mathematics for practical purposes. At the same time, they could be expected to 

absorb some more meta-level knowledge about mathematics as a ‗logical way of thinking‘, and the importance 

of that way of thinking as part of a practicing, alongside practical experience, physical and intuitions, codified 

knowledge of profession.               

 

IV. FINDINGS 

 

New trends to ‗knowledge‘ are developing in engineering education. Technical knowledge has expanded, and is 

expanded, at a great rate. In the nineteenth century it would have been feasible for all of the needed technology 

for professional engineer to have been covered in a conventional engineering course. The importance of a 

serious mathematical education for engineers was highlighted in many studies. It is impossible for any institute 

to cover all of the needed technology. Some institutions have developed software which allows students, or in 

some cases forces to practice mathematics with feedback on errors [7]. The mathematical techniques should be 

applied to a range of problems encountered in process of technological reforms and progress by engineers. In 

this era of advanced technology, education system should increase the quality of educational offering in 

mathematics, science and technology at all grade levels. Mathematics, science and technology are of course 

intimately connected: at theoretical as well as practical and application levels, engineering, technology progress 

and mathematics (METP) are linked via intricate networks of concepts.  
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Now we find, in investigating the educational issues in METP, that there are a multitude of further uniting 

themes that originate in the cognitive, pedagogical, aspects of Science, Technology and Mathematics Education 

(METP). 

 

V. MATHEMATICS: PROBLEM OR OPPORTUNITY? 

  

In our survey we have found that most of the students take mathematics as a problem of their curriculum, but the 

fact is that they don‘t understand the main role of mathematics in their education, the motive of students is only 

to get passing marks in mathematics. They don‘t understand that mathematics is not a problem, but it helps to 

solve the problems, it is an opportunity for them. In order to resolve the apparent contradictions of mathematics 

as problem or opportunity, it is necessary to consider the different uses of mathematics in engineering practice. 

Mathematics is and will remain crucial, and this paper addresses some questions facing engineering 

mathematics education: 

 What type of mathematics knowledge do engineers need? 

 What and how mathematics should be taught? 

 

VI. PROBLEMS RELATED TO MATHEMATICS EDUCATION FACED BY INSTITUTES 

OF TECHNOLOGY 

 

Increased number of institutions of technology has lowered the entry standards for students; it leads to the 

increased diversity of students of mathematical backgrounds. Also, there is a lack of mathematics staff and 

mathematics labs, therefore students can‘t understand the practical use of mathematics and unable to use 

mathematical concepts in further technological progress. We are much attracted by the concept of mathematics 

being pulled rather than pushed into engineering context. Students are perceived to lack fluency in algebraic 

manipulation, and to lack a proper appreciation of what mathematics is about in terms of the roles of precision 

and proof.   

 

VII. SUGGESTIONS TO OVERCOME THE ABOVE MENTIONED PROBLEMS 

 

To overcome the difficulties faced by the students, the educationists and institutions should begin new methods 

like: 

 Project base learning. 

 Visual sources. 

 Mathematical software programs. 

 Online instructional materials. 

 Flexible, formative and summative assessment. Continuous assessment forces the student to have the 

control of his own learning and choosing the best method to show his success as much as possible [1]. 

 Use of advanced computer based methods for mathematics teaching. 

 There should be proper mathematics laboratories. 

 Good and eligible mathematics staff. 

 Address student variability. 
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 Use a problem based learning strategy [5]. 

 Cooperative learning in engineering mathematics would be an efficacious method for engineering students 

in mathematics learning [4]. 

A research agenda needs to be established on what are the norms for technology mathematical and engineering 

literacy. It is necessary to consider the different use of mathematics in engineering practice: the direct usefulness 

of mathematical techniques and ideas to practice and their indirect usefulness- the ways in which mathematics 

contributes to the development of engineering expertise and judgment.  

 

VIII. BRANCHES OF MATHEMATICS FOR ENGINEERS   

  

To improve mathematics education in engineering studies, some new branches of mathematics are important 

which helps the student to understand how to use mathematics in solving problems.  The mathematics and 

sciences, as well as the technical courses, in technology programs are taught with more application based 

examples. Engineering courses may also require additional, higher-level mathematics, including multiple 

semesters of calculus and calculus-based theoretical science courses to prepare students for continued studies 

and perform research at the graduate level. Mathematics demands careful thought sustained attention and 

practice to an extent that students become influent and at ease in their handling of formulae, equation and 

geometry [9]. Engineering technology courses generally have labs associated with the courses that require 

hands-on applications of the studied topics. Mathematics is a toolbox which is filled with useful tools such as 

partial derivatives, topological spaces, set theory, group theory, linear transformations, initial boundary value 

problems, mobious transformations, tolerance spaces and so on. But some major branches and topics of 

mathematics we discussed here which has an important role in engineering curriculum. 

                        Discrete Mathematics                              Computational Mathematics 

 

 

 

                        Statistical Mathematics                            Euclidean Geometry 

                                                         Descartes Methods   

 

8.1 Discrete Mathematics 

Development of continuous mathematics has given an extremely powerful tool called discrete mathematics for 

handling such problems. Computers have become reality because of technological growth and computers are 

becoming more and more useful in dealing with problems of discrete mathematics. Today, discrete mathematics 

is the fastest growing field in modern mathematics. Discrete mathematics should be viewed as part of 

mathematics that is concerned with determining the nature of discrete structures of various phenomena 

occurring or prevalent around us in real life. It is this character of discrete mathematics that has made its study 

not only essential, but also theoretically intriguing and interesting. Its varied applications are simply mind-

boggling as they cut across almost all disciplines of knowledge. Discrete mathematics is the fastest growing 

Mathematics  
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field in modern mathematics. It studies the nature of discrete structures of various phenomena occurring in real 

life. 

8.2 Computational Mathematics 

Yet the role that mathematics plays in professional practice has changed in last twenty years. Today, 

‗computational mathematics‘ is rising as a tremendous opportunity, pushing forward the boundaries of 

engineering. Within this, mathematics as explicit work by individual engineers has evolved into mathematics as 

a distributed activity across designing teams and computers that support them. The success of modern numerical 

computer methods and software has lead to the need of computational mathematics, which occasionally uses 

high performance computing for the simulation of phenomena and solution of the problems in the science and 

engineering. 

 

8.3 Statistical Mathematics  

The Engineering Mathematics and Statistics major offers students an opportunity to study pure and applied 

mathematics as essential components of modern engineering. By combining courses for pure mathematics, 

applied mathematics, statistics, the physical sciences, and engineering, a student may individualize a program of 

study, of theory, or applications of both. It provides a broad foundation for graduate studies in theoretical 

branches of engineering, as well as in mathematics, and can prepare students for a carrier in specific sectors of 

industry or business.   

 

8.4 Descartes Methods   

 Descartes is one of the most important founders of modern mathematics. Its most important contribution is the 

creation of the most important part of mathematics used by the engineers: Analytic geometry. Analytic 

geometry was done by the invention of the coordinate axis for locating a point in space. It de facto merges two 

previously independent field of mathematics: algebraic and Euclidean geometry. Now algebraic equations 

correspond to surface and curve in space. It allows to create a dimension of time and de facto create space time 

and within this framework calculus and differential equations. Be invented and the project of the geometrisation 

of the world began and the rest is history. 

 

8.5 Euclidean Geometry  

Mechanical engineering just needs Euclidean geometry for what they do while for GPS positioning the slight 

curvature of space-time cannot be neglected and Riemannian geometry is necessary. For crafting nuclear 

weapon, and understanding chemical reaction and designing microchips regular quantum mechanics is good 

enough. But cosmologist and astro-physicist would need a quantum gravity theory in order to go back in time at 

the origin of the cosmos and understanding what is going on in black holes or for expanding physics into a more 

harmonious whole. A small number of physicists are working at the fundamental level. To conceive Newton‘s 

physics, we need analytic geometry and calculus. Both general relativity and quantum mechanics emerged 

around 1927 about fifty years after Riemannian geometry and Hilbert space the two geometrical foundations 

have emerged. David Deutsch crafted a new geometrical for mathematics: constructor theory and lee semolina 

also worked to establish new foundations. These theories are very helpful for engineering students for solving 

problems.   
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IX. Conclusion 

 

It is time to reconsider ‗pedagogical‘ approaches that can best ‗deliver‘ the mathematical needs of the students. 

Mathematics could benefit more ‗pulled‘ into the context of design-oriented engineering teaching rather than 

‗pushed‘ into the students in the absence of a context. This entails a shift in approach from teaching 

mathematical techniques towards teaching through modeling and problem solving. Carefully-designed IT use 

can make it possible to use mathematical idea before understanding the techniques. In the pre-computational era, 

a strong objection to pull-based mathematics was that to use a mathematical idea properly required a detailed 

understanding of techniques of its application. But times, and technologies, change. There is a need for national 

leadership to stimulate and to promote the spread of, the innovative work in curriculum design and delivery 

currently being carried out by enthusiastic individuals and individual departments. It is the need of the time that 

nation‘s education system should have capacity to continue to develop and broaden the pool of students who are 

well prepared and highly motivated for advanced careers in mathematics, engineering and technology.  
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ABSTRACT 

Farmers experience great difficulties in early disease detection and it is a major challenge in agriculture field. 

Automation of essential processes in agriculture is becoming widespread, especially when fast action is 

required. In this work suitable preprocessing techniques are applied and using histogram plot, normal and 

diseased leavesare classified. For the diseased leaf, shape and color features are extracted and the combined 

features of color and shape are used for the classification of bacterial leaf blight, brown spot, narrow brown 

spot and rice blast diseases using SVM classifier. 

 

Keywords: SVM classifier, shape features, color features, bacterial leaf blight, brown spot, narrow 

brown spot and rice blast. 

 

I.  INRODUCTION 

 

Agriculture has always been the mainstay in economy of most of the developing countries, especially the ones 

located in South-Asia. The purpose of agriculture is not only to feed ever growing population but it’s a solution 

to solve the problem of global warming and it is an important source of energy. India is an agricultural country 

wherein most of the population depends on agriculture. Research in agriculture is aimed towards increase of 

productivity and quality of the food at reduced expenditure, with increased profit. Therefore, detection and 

classification of diseases is an important and urgent task.  

The amount of crops that are damaged every year, due to adverse climatic conditions or invasion of pathogens, 

can never be neglected. Hence, it is important for the farmers to detect the growth of disease in plant at an early 

stage, and take necessary steps in order to prevent it from spreading to others parts of the field. 

Rice is a globalized staple food. It is one of the three leading food crops in the world which makes it a more 

significant food item worldwide [1]. Rice (Oryzae Sativa) is considered as the main crop in the east India and 

believed to be the second central crop after wheat, in the world. In a third world country like India where the 

major staple food is “Rice” where life of many people, economy of the country is related to the production of 

paddy. Any negative effect on the yield in unwanted. The paddy production can be hampered as effect of some 

mechanical damage, nutritional deficiency, genetically disorder, climatic conditions etc [5]. But the major 

problem is disease causing by macrobes [2] and microbes. The disease is easily recognized by their symptoms- 

changes of the plants. 
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The efforts to increase the quantity and quality of rice production to satisfy the increasing needs of rice in India 

experienced several obstacles, one of which is the attack of the diseases on paddy fields. To control these 

diseases and to minimize the impacts of the attacks, the diseases must be identified quickly. Computer vision is 

a potential solution to tackles this problem. One way to identify the diseases in plants is by observing the 

physical changes (diseases spots or lesions) caused by chemical changes in the sick plants. The images of these 

spots can be processed and used to recognize the diseases quickly, easily, and inexpensively. 

The most two common diseases in the North East India are named as Leaf Blast and Brown Spot. The samples 

of the infected rice leaves have been collected from different parts using Nikon COOLPIX P4 digital camera. 

Acquired images transformed to Hue Intensity Saturation (HIS) model for segmentation [3]. Entropy based bi-

level thresholding method has been invoked for segmenting the images to facilitate identifying the infected parts 

of the leaves [4]. 

The RGB color images of paddy leaf are captured using a Canon Power Shot G2 digital camera [5]. The image 

segmentation based on gray-level threshold segmentation is adapted and the binary image is gained. The main 

objective of segmentation process is to obtain the binary image with less noise or noise free [6]. The RGB image 

is converted into a binary image using threshold method. Local entropy threshold method of Eliza and Chang 

[7] and Otsu method is used for the segmentation [8]. An occurrence matrix is generating from the input image 

in accordance with probability distribution needed for entropy measures. Five characteristics of lesion i.e., 

percentage, lesion type, boundary color, spot color, and broken paddy leaf color were tested for the 

classification task Color is an important sign in recognizing different classes [9]. 

Four characteristics of lesion type, boundary color, spot color, and broken paddy leaf color were tested for used 

to establish the classification system. The ratio of height and width of the lesion spot provided a unique shape 

characteristic for determining the type of the lesion [6]. Generally, the color difference is evaluated using the 

distance between two color points in a color space. The most common distance is Euclidean distance [6]. Our 

proposed technique is based on the CIELab color space, which is a uniform chromaticity color space to get 

boundary color, spot color and broken leaf color. It is known that Euclidean distance of two colors is 

proportional to the difference that human visual system perceived in the CIELab color space [7][10].  

A probabilistic neural network (PNN) is nonparametric classifiers [11]. PNN work faster than the back 

propagation neural network, even up to 200,000 times faster as it only needs one iteration of training process. 

Training and testing data were splitted using 5-fold cross validation. The results were presented using confusion 

matrix for further analysis. 

In this present work four different types of paddy diseases are considered namely, brown spot, narrow brown 

spot, bacterial leaf blight and leaf blast. Here, bacterial leaf blight and narrow brown spot has the similar shape 

and rice blast, brown are almost similar in color, hence both the color and shape features are used for the 

classification purpose. 

 

II.  DISEASES OF PADDY LEAVES 

 

Rice plant is distress from many diseases [1], [2] the main diseases are caused by bacteria and fungus. The RGB 

normal rice leaf is shown in Fig 1(a).  The diseases which are considered in this work are listed below 
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2.1 Brown spot 

It is caused by the virus named as Cochliobolusmiyabeanus &Helminthosporium. Brown spot diseased leaf is 

shown in Fig 1(b).  The main symptoms are 

 Initially appears as brownish spots on leaves.  

 Later, it becomes Oval shaped foliar spots with yellow halo.  

 The spots are brown, with greyish centers when fully developed.  

 Appear in leaf blade & sheath 

2.2 Narrow brown spot 

It is caused by the virus named as Cochliobolusmiyabeanus&Helminthosporium. Narrow Brown spot diseased 

leaf is shown in Fig 1(c).  The symptoms are similar to the brown spot but these are long and narrower when 

compared to brown spot diseased part.  

2.3 Bacterial leaf blight 

It is caused by the bacteria named as Xanthomonasoryzae_andpv. Oryzae. : Bacterial leaf blight diseased leaf is 

shown in Fig 1(d).  The main symptoms are 

 Water soaked lesions move from tip downwards on the edges of leaves. 

 Gradually symptoms turn into yellow and straw colored stripes with wavy margins. 

  In early morning in humid areas yellowish, opaque, turbid drops of bacterial ooze may be seen. 

 

Figure 1: RGB image of normal leaf (a), (b)-(e) diseased leaves of brown spot, narrow brown spot, 

bacterial leaf blight,, rice blast respectively. 

2.4. Rice Blast 

It is caused by the fungus named as Pyriculariagrisea. Rice blast diseased leaf is shown in Fig 1(e).  The main 

symptoms are 

 Start as small water soaked bluish green specks.  

 Leaf spots are typically elliptical (football shaped), with gray-white centers and brown to red-brown 

margins. Fully developed leaf lesions are approximately 0.4 to 0.7 inch long and 0.1 to 0.2 inch wide.    

 

III. PROCESS DESCRIPTION 

 

Different types of diseased and normal paddy leaves are captured using digital camera. After that an image is 

cropped manually in such a way that it contains both healthy and diseased part in it. It is the only manual work 

involved in this process and this image is given as input to the further process. The block diagram of proposed 
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work is shown in Fig 2.In image pre-processing green plane is extracted to enhance the diseased part. The major 

objective of preprocessing stage can be to reduce the amount of noise present in the document and to reduce the 

amount of data to be retained. Median filter is used in order to remove the noise present in the acquired image. 

Diseased part of the leaf image need to be extracted by using suitable segmentation technique. The features of 

the segmented image are extracted in order to recognize the different diseases. Then the data extracted in the 

features are stored in the database. 

 

Figure2: Block diagram of proposed leaf disease detection and classification 

3.1 Preprocessing 

Image preprocessing is the name for operations on images where it can be used to improve the image data that 

removes the background noise and also suppress the undesired distortion. Through various image preprocessing 

steps, image features for processing and analysis are enhanced. The preprocessing steps involved in this work 

are represented in Fig.3. 

 

Figure 3: Block diagram of preprocessing steps involved in the proposed work 

3.1.1. Acquisition of images 

Acquire the images of normal and diseased leaf using digital camera with a white background. Images are taken 

with a white background in order to avoid the reflections while capturing the images. 

3.1.2. Green plane extraction 

Acquired RGB imageis used for further preprocessing involved in the proposed methodology. It can be easily 

observed that greenness of the leaf is more affected when the infection is occurred in leaf. Extract the green 

color component in order to enhance the affected portion of the leaf. Instead of considering only the green 

values, intensity of the original gray scale image is subtracted by the green value so that the spot detection is 

invariant of the brightness and age of the leaves. 

3.1.3. Median filtering 

Median filter is nonlinear in nature and it is a smoothening filter. Here, it is used to preserve the edge 

information as it had a less blurring effect when compared to the other smoothening filters after applying on to 

the image. Median filter is applied to remove unnecessary spots. As a result, a noise free grayscale image is 

produced. It replaces the value of the center pixel, by the median of the gray levels in the image area enclosed 

by the filter. In order to perform median filtering, first window is moved and all the pixels enclosed by the 

window are sorted. After then median is computed and this value is assigned to center pixel. If the number of 

elements in 5X5 window is odd, middle value is assigned as median value, else average value is assigned as 
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median value, and else average of two middle values is assigned as median value. Median filtering operation is 

shown in Fig.4. 

 

Figure 4: Kernel showing the median filtering operation 

3.1.4. Binarization 

Thresholding is used to convert a gray scale image into the binary image. Thresholding technique replaces all 

pixels of an input image with black pixels if the intensity  less than some fixed threshold  or a white pixel if 

the intensity is greater than the fixed threshold .So that the resultant image is binarized by applying the 

thresholding. 

 

3.2. Classification of healthy and diseased leaf 

For an uninfected leaf the distribution of color is nearly uniform while for the diseased leaf the distribution of 

the color is not uniform because the pixel values of the diseased leaves varies widely and differs from the 

normal intensity value of pixels. In order to distinguish between the uninfected and diseased leaves a histogram 

approach has been used. Histogram represents the probability of occurrences of different gray levels in the 

image. The high probability of a particular gray level corresponds to a peak in the histogram. 

Binary image is multiplied with the original gray scale image and the histogram is plot to the resultant image. 

Count the number of pixels lie in the intensity value greater than zero. If the sum is obtained then the result is 

unhealthy leaf. If the sum is zero then it is healthy leaf. 

In the case of healthy leaf intensity value is lie in only one value so the peak is one and the result will be 

displayed as healthy leaf. In the case of an diseased leaf pixel intensity spread in all intensities so the peak is 

greater than one and hence it is displayed as unhealthy leaf. 

3.3. Segmentation 

Image segmentation is the process of partitioning a digital image into multiple segments. The goal of 

segmentation is to simplify and change the representation of an image into something i.e. more meaningful and 

easier to analyze. The result of image segmentation is a set of a segment i.e. collectively cover the entire the 

image or set of contour extracted from the image. The main idea of the image segmentation is to group pixels in 

homogeneous regions and the usual approach to do this is by common feature. Image segmentation is the 

process of dividing the given image into regions homogenous with respect to certain features for image 

segmentation. 8-connected component analysis is used for the segmentation of the diseased leaf. 
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IV.  FEATURE EXTRACTION 

 

The main aim of feature extraction is to extract the information that can be used to determine the meaning of the 

given sample. Shape, color and texture features are the main features that are included in image processing. 

Here, shape of the infected region and color changes in the lesion area are considered as the features for the 

classification different kinds of diseases. The color features are influenced by outside light and different diseases 

of plant leaves had same shape features, hence both color and shape features are considered as the characteristic 

values of classification of different types of diseases. 

4.1. Shape features 

Principal Component Analysis is used for shape feature extraction. PCA transforms correlated variables into 

uncorrelated variables retaining maximum amount of variations. This helps to operate on data and make 

predictions. Each image is converted into vector and stored as columns of matrix . Mathematically 

principal components are obtained by subtracting mean from each column. The resultant matrix is given by . 

]                            (1) 

Then the covariance matrix  is obtained by 

 (2) 

Thus the dimension of the feature vector reduces to . The eigen values and eigen vectors are calculated 

using  Where  is the diagonal matrix with eigen values. And  is is a matrix of eigen vectors. Eigen 

vectors are arranged according to the descending values of the eigen values. The weight matrix  is determined 

as and this weight matrix is used as features for classification. 

4.2. Color features 

In image processing color features plays very important role and an important sign in recognizing different 

classes. These color features are very helpful when investigating the lesion for early diagnosis. Here, “Grid 

based color moments” are used as a feature vector. Compute the color features for a given image using 

following steps 

 RGB image converted into HSV color spaces 

 An image is uniformly subdivided into 3X3 blocks 

 Compute mean color (H/S/V) for each of the nine blocks 

 

Where N is the total number of pixels within each block,  is the pixel intensity in H/S/V channels. 

Mean is considered as one of the feature as it measures the average intensity value. 

 Compute variance for each block and for each channel 

 

Variance has the capability of measuring the variability as the intensity level get changes at the edges of the 

images by large value variance can be used to sharpen the edges. 

 Compute the skewness for each block of(H/S/V) 
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Usually skewness is used is used for judging the image surface. It can be positive, negative or zero. Skewness 

measures the asymmetry of the image. 

Each block will have 3+3+3=9 features, and thus the entire image will have 9x9=81 features. Before we use 

SVM to train the classifier, we first need to combine the shape and color features for claasification. 

 

V.  SVM CLASSIFIER 

 

SVM is a powerful discriminative binary classifier which models the decision boundary between two classes as 

a separating hyper plane. This hyper plane tries to split, one class consists of the target training vector (labeled 

as +1), and the other class consists of the training vectors from an impostor (background) population (labeled as 

−1). Using the labeled training vectors, SVM optimizer finds a separating hyper plane that maximizes the 

margin of separation between these two classes and it is shown in Fig.5. 

 

Figure 5: The optimal plane of SVM in linearly separable condition 

Formally, the discriminative function of  SVM is given by 

 

Here  are the ideal output values, and . The support vectors , their 

corresponding weights  and their basis term , are determined from the training set using an optimization 

process. The kernel function is designed so that it can be expressed as , where 

, is a mapping from the input space to kernel feature space of high dimensionality. The kernel function 

allows computing inner products of two vectors in the kernel feature space. In a high-dimensional space, the two 

classes are easier to separate with a hyperplane. Intuitively, linear hyperplane in the high-dimensional kernel 

feature space corresponds to a nonlinear decision boundary in the original input space. The most widely used 

kernel functions are: Linear kernel, the Radial Basis Function function kernel (RBF kernel), the sigmoid kernel. 

Since the real world problem deals with multi class classification. This problem can be solved using two 

approaches: One-Against-All (OAA) approach and One-Against-One (OAO) approach.  

 

VI. EXPERIMENTAL RESULTS 

 

For the detection and classification of plant leaf diseases, acquire the images of normal and diseased leaf using 

digital camera with a white background, and this acquired image is passed through different preprocessing steps. 
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Extraction of green color component of four different diseases i.e., bacterial leaf blight, brown spot, narrow 

brown spot and rice blast respectively is shown in Fig.6. Median filter is applied to remove unwanted spots and 

the results when applies to four diseases are shown in Fig.7. Intensity enhanced image in order to enhance the 

diseased part is shown in Fig.8. Fig. 9 shows the results of binarized image after applying the thresholding. 

Classification of healthy and disease leaf for healthy, bacterial leaf blight, brown spot, narrow brown spot and 

rice blast respectively are shown in Fig. 10. Results of segmentation using 8-connected component analysis 

aregiven in Fig.11. 

 

Figure 6:Green plane extraction of bacterial leaf blight, brown spot, narrow brown spot and rice blast 

respectively. 

 

Figure 7:Median filtered results of bacterial leaf blight, brown spot, narrow brown spot and rice blast 

respectively. 

 

Figure 8:Intensity enhanced results of bacterial leaf blight, brown spot, narrow brown spot and rice blast 

respectively. 
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Fig 9: Binarized results of bacterial leaf blight, brown spot, narrow brown spot and rice blast respectively 

 

Figure 10:Original  images and the Histogram plots of normal, bacterial leaf blight, brown spot, narrow 

brown spot and rice blast are given in (a)-( e), (f)-(j) respectively. And the results are given in (k)-(o) 

The resultant images are used for the shape and color feature extraction. Classification of bacterial leaf blight, 

brown spot, narrow brown spot and rice blast diseases are carried out using SVM classifier. Here, 60 samples 

are used for classification purpose. For training 10 features are considered for each disease and for testing 5 

samples for each disease. 70% accuracy has been achieved by using SVM classifier. TABLE 1 shows the 

resultant confusion matrix for classification of four diseases. 
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Fig 11: Segmented results of bacterial leaf blight, brown spot, narrow brown spot and rice blast 

respectively. 

Table 1: Confusion Matrix for Classification 

 

VII. CONCLUSION 

 

Identification of the symptoms of plant diseases by means of image processing techniques is of prime concern in 

the area of research. An introduction to the research in agriculture field and different types of diseases in rice 

leaf is given. The literature survey done in preprocessing techniques and segmentation of leaf disease detection 

and classification has been discussed. After applying the suitable preprocessing technique classification of 

normal and diseased leaf using histogram plot is presented. Shape features are extracted using PCA method and 

the color features are extracted by using color based grid moments. These features are combined and fed to the 

SVM classifier. 70% accuracy is achieved for four different diseases.  
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