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A Novel Video Inpainting Technique Based on 
Digital Notch Filtering Method 

Video inpainting is an important video improvement technique used to reconstruct or  editing of 
digital videos. In our research work, we present video inpainting for repairing the damaged frames 
in a video and focus on good results. All over world, video inpainting is used to change the cultural 
artifacts such that superior videos and films into digital form. Generally videos are much low quality 
and most of the time videos contain unstable luminance and damaged content. In our proposed 
method, first we find transformed coefficients followed by the filtering method which is used to 
overcome the problem of impaired videos. The transformation process is carried by utilizing the 
Fast Discrete Curvelet Transform (FDCT) and the filtering process is performed by using digital 
notch filter. The inpainting method presented in this paper shows remarkable improvement when 
compared with compared with conventional method. 

Keywords: MSE, Video Inpainting, PSNR, Digital Notch filter, Fast Discrete Curvelet Transform. 

1. PREAMBLE 
Efficient method of reconstructing lost or deteriorated parts 
of videos and images are called as Inpainting. In the dig- 
ital world, inpainting refers to the wide range of appli- 
cations to change debased parts of the image  or  video  
data and also known as image or video interpolation. 
Today video inpainting plays a  very  important  role  in 
the image processing field. The main objective is to cre- 
ate the sequence of video in which the inpainted part is 
merged smoothly and in parallel the visual flexibility is 
maintained. The flexibility here refers that, when the video 
is played, human retina does not detect the any  distor- 
tion. This method is to repair the sequence in the video  
and finally provide the best quality video as an output. 
Video inpainting can support various application ranging 
from photograph restoration, eliminating occlusion, mod- 
ification of video and image frames and accumulate the 
some special effects, etc. The video inpainting algorithms 
depending on how the images are restored and it can be 
classified into texture-synthesis based techniques, Partial 
Difference Equation (PDE) and patch based techniques.1 

In the texture synthesis method, we have to select the tex- 
ture from input image and then insert into the damaged or 
missing area as shown in Figure 1. In PDE based  method, 
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reproduce the information from boundary towards the cen- 
tre of the missing region. Generally Video inpainting clas- 
sified into two types: 
(1) Patch based methods. 
(2) Object based methods. 

The patch based video inpainting has been continued from 
another patch based image inpainting method. But the 
patch based video inpainting methods have difficulty in 
managing spatial and temporal continuity problems. The 
object based video  inpainting  overcomes the  constraints 
of spatial and temporal continuity problem also with high 
visual quality. Video inpainting is a common term that may 
be moving in the foreground or in the background. Also it 
can prevent any object or it can block any object by some 
other objects. Video inpainting consists of preprocessing 
steps and the background and foreground of each frame is 
segmented in this stage. This segmentation is used to con- 
struct the image mosaics that help to give the time consis- 
tent result and also improve the performance of algorithm 
by reducing the space. In the first step of video inpainting, 
in the foreground we reconstruct the moving object that is 
occluded by that region is to be inpainted. In the final step, 
using a priority-based scheme, we fill the gap as  possi-  
ble by copying the content from the moving foreground    
in some other frames. In the second step of video inpaint- 
ing, we have to inpaint the remaining hole with the back- 
ground. To  achieve  this,  we  first  arrange the frames and 
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Abstract: The third Generation Partnership Project (3GPP) has successfully launched 4G data on 
mobile communication by utilizing the Long Term Evolution (LTE). The multimedia processing 
such as video calling/conferencing, video transmission/reception in mobile communication are in 
need of multiple user support, speed, high data transmission rate, low data loss rate and high 
throughput. In this paper an enhanced scheduling algorithm known as, EM-LWDF (Modified 
Largest Weighted Delay First) is proposed in combination of time/frequency scheduling for 
LTE. The proposed scheduling algorithm is evaluated under various simulation scenarios and 
compared with conventional algorithm such as PF, M-LWDF, EXP/PF, and proposed +LWDF. 
The evaluation is made in terms of system throughput, fairness index and Packet Loss Rate 
(PLR) and the evaluation results shows that the proposed scheduling algorithm shows 
remarkable performance improvement. 
 
Keywords: LTE, Scheduling algorithm, M-LWDF, EXP/PF, Throughput 
 
1. Introduction 

The fourth generation (4G) data processing in mobile communication is made possible by Long 
Term Evolution (LTE) developed by the 3rd Generation Partnership Program (3GPP) [1]. The 
physical layer technologies such as MIMO (Multiple Input Multiple Output) and OFDM 
(Orthogonal Frequency Division Multiplexing) will dominate the LTE in terms of performance. 
The performance of the LTE [2] varies such as latency, bandwidth, mobility and spectral 
efficiency. In the 3GPP LTE downlink, the physical layer is established by OFDM [3] since it 
has a high bandwidth efficiency and transmission rate while avoiding the MF (Multipath Fading) 
and ISI (Inter Symbol Interference). The 3GPP specification defines that the, downlink and 
uplink traffic are avoided by utilizing TDD (Time Division Duplexing) and FDD (Frequency 
Division Duplexing. However, the multimedia applications have strong domination over the LTE 
networks and the multimedia application may vary from live interaction, video conferencing to 
television. The domination of multimedia application is due to the high transmission rate than 
any other data format and as the consequences the traffic rate for mobile communication will be 
increased to greater extent [4]. The Quality of Service (QoS) should be guaranteed in terms of 
delay, quality and data loss by LTE for mobile multimedia application. 
The internet browsing and Video over Internet Protocol (VoIP) are in need of low latency, high 
data rate, and low transmission loss rate. The Quality of Service (QoS) for any LTE system is 
directly depending on the selected scheduling algorithm. The scheduling algorithm has greater 
impact on the Radio Resource Management (RRM) of an LTE system; as a result the 
performance of the LTE networks can be adjusted by proper selection of scheduling algorithm 
[5]. From here, we are clear with the idea that, the scheduling algorithm should be selected based 
on the application, data rate, delay, radio resource management, traffic and available bandwidth. 
The various scheduling algorithms available are Proportional Fair (PF) [6], Logarithmic rule 
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Abstract 

This work presents the comparison of various multicarrier based Pulse Width 
Modulation (PWM) techniques for the chosen single phase CMLI (Cascaded Multi Level 
Inverter). In this paper, a single phase symmetrical cascaded multilevel inverter is 
controlled with sinusoidal, THI (Third Harmonic Injection), Trapezoidal, TAR 
(Trapezoidal Amalgamated Reference) and Stepped Wave reference with Equal Amplitude 
Carriers (EAC) and UEAC (Un Equal Amplitude Carriers). The proposed EAC and 
UEAC are applied for various PWM strategies. The PWM methods used for the analysis 
are PD (Phase Disposition) PWM, POD (Phase Opposition and Disposition) PWM, 
APOD (Alternative Phase Opposition and Disposition) PWM, CO (Carrier Overlapping) 
PWM, PS (Phase Shift) PWM and VF (Variable Frequency) PWM with EAC and UEAC. 
For all the PWM methods and references the UEAC produces less THD and higher 
fundamental RMS (Root Mean Square) values except for ma =1. For ma =1 the EAC 
provides less THD (Total Harmonic Distortion) and higher fundamental RMS (Root 
Mean Square) values for all the PWM methods and references. To validate the developed 
technique, simulations are carried out through MATLAB/SIMULINK. 

 
Keywords: Equal Amplitude, Unequal, Variable Frequency, THD, CMLI 

 
1. Introduction 

MLIs (Multi Level Inverter) have been extensively used in high power applications 
because they can realize high voltage and high power output through the use of 
semiconductor switches without use of transformer and without dynamic voltage balance 
circuits. Single phase five level inverter topology are discussed in this paper. Various 
bipolar multi-carrier modulation strategies with sine, trapezoidal, TAR, THI and stepped 
wave reference have been developed using MATLAB-SIMULINK /R2012a/March 2012.  
and tested for different modulation indices with equal and unequal amplitude carriers. 

Nabae, et al., [1] suggested a new neutral-point-clamped Pulse Width Modulation 
(PWM) inverter composed of main switching devices which operate as switches for PWM 
and auxiliary switching devices to clamp the output terminal potential to the neutral point 
potential has been developed. This inverter output contains less harmonic content as 
compared with that of a conventional type. Two inverters are compared analytically and 
experimentally. In addition, a new PWM technique suitable for an ac drive system is 
applied to this inverter. The neutral-point-clamped PWM inverter adopting the new PWM 
technique shows excellent drive system efficiency, including motor efficiency, and is 
appropriate for a wide-range variable-speed drive system. Takahashi and Mochikawa [2] 
introduced a simplified method to calculate harmonic currents of an induction motor and 
optimum PWM switching patterns to minimize the harmonic loss are presented. 
Neglecting the harmonic iron loss, the harmonic loss of the motor is proportional to the 
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Abstract 

The visibility of a driver is the key phenomenon in the road accidents. Reduction of blind spot improves the area of visibility 
which leads to reduce the possibility of the accidents. In this paper an effort is taken to reduce the blind spot area through the 
optimization of design parameters used in the design of rear view mirror in heavy vehicles. This is achieved by using a multi 
criteria decision making (MCDM) approach called COPRAS (Complex Proportional Assessment of alternatives) technique.  The 
effectiveness of the developed model is proved by a case study conducted in a public transport corporation located in the 
southern part of India. The weights of the design parameters are calculated using three different approaches such as AHP 
(Analytical Hierarchy Process), FARE (Factor Relationship) method and Entropy Measurement and the results are compared.  
 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of GCMM 2014. 

Keywords: Blind spots; Rear view mirror design; COPRAS; MCDM 

1. Introduction 

It has been observed that the number of road accidents is increased in line with the raise in the number of 
vehicles, increasing population and road length. Road Traffic Accidents are one of the major public health concerns 
throughout the world. The developing countries are showing very little progress towards addressing this problem 
than the developed countries. The World Health Organization (WHO) estimated that more than 1million deaths 
occur each year worldwide due to road traffic accidents [1].   
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The supplier selection and purchasing decision in any supply chain have become key decisions because it provides 
opportunities to reduce costs and, consequently, increase profits. The cost of purchase represents the largest percentage of the 
total product cost. Hence, the supplier selection draws the interest of the researchers because the selection of a supplier is not 
only a cost reduction technique but also an important process to add the value to the products. Supplier selection is a complex 
problem, which contains multiple criteria. In this paper, a decision model was developed based on data envelopment analysis 
(DEA) and the weights were calculated using Analytic hierarchy process (AHP), Entropy measurement technique and 
Revised Simos Procedure (RSP). Finally, the results were compared with the help of a case study performed in a chemical 
processing industry. The novelty of this work is in the application of hybrid approaches to a chemical processing industry 
case. 
 
Keywords: supplier selection; data envelopment analysis; analytic hierarchy process; entropy measurement; revised simos 
procedure  
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1. INTRODUCTION 
 
Supply chain management (SCM) is the process of planning and monitoring the transformation of raw material into the 
product in an organization. The concept of SCM was originally introduced by consultants in 1980s and has gained 
tremendous attention now. Several issues were identified and addressed by the researchers such as network planning, supplier 
management, and physical distribution. Among those, supplier evaluation and supplier selection are the key issues because 
more than 60% of the sales revenue is spent on the purchase of raw material and other items (Anthony, 1992). This paper is 
focused on the evaluation and selection of a supplier with a specific reference to a chemical processing industry.  
 Dickson (1966) identified 23 criteria that were influencing the supplier selection through a survey, which was conducted 
in 300 business organizations. An extensive review was done on 74 kinds of literature on supplier selection and concluded 
that cost, delivery, quality, production capability, geographical location, technical capability, reputation, financial position, 
performance history, and warranty were the most contributed criteria for supplier selection (Weber et al., 1991).  Wilson 
(1994) reviewed the relative importance of supplier selection criteria and observed that quality, service, price, and delivery 
are the most important selection criteria. A study was performed on the supplier selection process in manufacturing firms and 
found that quality, service, cost, flexibility, reputation, and financial stability were the important criteria in the evaluation 
process (Hirakubo and Kublin, 1998).  
 Luitzen et al. (2001) presented a review of decision methods reported in the literature in the supplier selection process. 
The review was based on the academic literature focused on supplier selection. Pidduck (2006) reviewed the supplier 
selection problem which is a multi-criteria, non-structural decision problem. It was observed that AHP, Analytical Network 
Process (ANP), Elimination Et Choice Translating Reality (ELECTRE), Preference Ranking Organization Method for 
Enrichment Evaluation (PROMETHEE) and Data Envelopment Analysis (DEA) are the main methods to solve the problem. 
William et al. (2010) made a review of the literature of the multi-criteria decision making approaches for supplier evaluation 
and selection appearing in the international journals from 2000 to 2008. As the outcome of the review, several evaluation 
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Abstract 
Various man-made and naturally occurring chemicals and substances can modify the chemosensory systems 
of animals and man. This article provides an overview of research studies that investigate the impact of 
pollution on taste perception using an electroencephalography signal analysis in an indoor environment. 
Acute and chronic alterations in taste are discussed for solvents, herbicides, fungicides, pesticides, 
disinfectants, germicides, soil fumigants, dyes, pharmaceuticals, textile wastes, smog, tobacco smoke, 
perfumes, flavors, plastics, synthetic rubber, and other industrial substances. The mechanisms by which 
pollutants may cause physiologic and biologic changes are highlighted. Natural detoxification systems are 
discussed, as well as treatments for chemosensory deficits. Brain Computer Interface (BCI) is a powerful 
tool for creating communication between wired brain and an external device. In this non–Invasive BCI, 
Electroencephalography (EEG) reads the scalp electrical activities for the taste stimuli through 10–20 
electrode system. Taste sensation is one of the five natural senses used to diagnose disease present in our 
body. It is a life giving force and tongue is the physician of our body. Features like Mean, Standard Deviation 
and Kurtosis are extracted from the acquired EEG signals to analyze the signal in an indoor environment. 
Keywords: environmental pollutants, taste perception, taste composition, BCI, EEG, FPGA 
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INTRODUCTION 
The modern world is ruining mankind’s sense of 

smell and making people crave salty and fattening food, 
a leading scientist has said. The harsher smells caused 
by pollution, uncollected rubbish and even messy 
homes are corroding our ability to detect the nuanced 
hues of nature and are making people ill, according to 
Dr Kara Hoover, an expert in olfactory evolution. She 
told a meeting of the American Association for the 
Advancement of Science in Boston that those with an 
impaired sense of smell are more likely to be obese 
because they tend to prefer richer-tasting food. They are 
also at higher risk of mental health problems such as 
anxiety and depression. “Our sense of smell evolved in 
a very rich landscape in which we were interacting 
regularly with the environment,” the Durham 
University academic said. “Today we’re not interacting 
with the environment and we’re in very polluted 
places.” A poor sense of smell also affects people’s ability 
to taste, which means that they are likely to seek out 
stronger tasting food, which is very often salty and fatty. 

By contrast, people with a powerful sense of smell are 
more likely to have lower body weight, previous 
research has indicated. Those who have suffered from a 
loss of smell often have increased anxiety over their own 
body odour because they don’t know if they smell bad 
or not, Dr Hoover said, adding: “They’re anxious about 
not being able to smell danger like gas leaks or smoke.” 
They suffer from poor quality of life and depression 
because they’re no longer engaging with food or loved 
ones in terms of their sense of smell.” She said this 
anxiety increased the risk of developing more serious 
mental health issues. Research this month also 
suggested that diesel pollution could double the chances 
of developing dementia. Poor air quality has already 
been linked to a higher chance of suffering a heart attack 
or stroke. People from poorer backgrounds are in 
general more exposed to pollution, with bus passengers 
confronted by eight times as much as car drivers. Those 
living in dirty areas or where rubbish is not collected 
regularly are also more likely to suffer damage to their 
sense of smell. 
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INTRODUCTION 
 
Segmentation of images intends to split the image into different parts having similar features. Segmentation finds 
its applications in wide areas including medical diagnosis, remote sensing and military applications.  The most 
popular methods available for image segmentation are model based segmentation and clustering methods. Among 
the clustering methods, the prevalent method for image segmentation is Fuzzy c-means algorithm (FCM) [1,2]. 
Statistical methods such as Gaussian Mixture Model (GMM)  for segmentation is another widespread method  
where the parameters of GMM are estimated using Expectation Maximization (EM) algorithm [3,4]. The 
conventional FCM and GMM work well on images without noise, but they fail to segment images corrupted by 
noise since they do not consider spatial related information in an image.  
 
To integrate the spatial related information in image, the methods in the literature provide several techniques for 
both FCM and GMM. Blekas et al. proposed Markov Random Field priors [5] for Image segmentation to 
incorporate the spatial interaction among neighboring pixels. Thanh et al. [6] proposed a non-symmetric mixture 
model- -distribution and EM is adapted to estimate the model parameters. A self adaptive GMM [7] and 
neighborhood weighted GMM [8] are proposed to extend the standard GMM for suitable applications. Likewise, 
among the FCM based segmentation methods, Maoguo et al. [9] proposed a tradeoff weighted fuzzy factor and 
kernel metric to incorporate the spatial information. An RBF kernel based intuitionistic FCM replacing the 
Euclidean distance metric [10] is proposed to segment noisy medical images. Stelios et al. [11] proposed Fuzzy 
Local Information C Means Clustering (FLICM) in which he suggested the method of incorporating both spatial 
information and intensity information in a fuzzy manner. 
     
 Perona and Malik [12] introduced the anisotropic diffusion filter which provides an effective way of denoising 
images. Anisotropic diffusion based image enhancement methods are proposed in [13-17] and it is established that 
it is an efficient way to incorporate the local information while segmentation of noisy images. Based on the above 
considerations, in the proposed method, first the anisotropic diffusion filter output of the noisy image is obtained. 

 
This paper proposes a new method of Gaussian Mixture Model (GMM) based segmentation of noisy 
images. Gaussian Mixture model is the most widely utilized methods for segmentation of images and the 
parameters of GMM are calculated using the Expectation Maximization algorithm (EM). But the 
conventional Gaussian Mixture Model with Expectation Maximization gives poor segmentation accuracy 
for images with noise content. This is due to the fact that GMM considers each pixel as an independent 
data and calculates the distribution. It does not include the spatial data of the surrounding pixels. Many 
segmentation algorithms suffer from over-smoothness for segmentation and they fail to preserve the 
image details. Anisotropic diffusion filtering is a successful method which overcomes these undesirable 
effects in segmentation. In the proposed method, firstly the anisotropic diffusion filtering is applied to the 
image corrupted by noise to incorporate the local information. Secondly, the EM algorithm is enhanced 
by incorporating spatial information in the posterior probability which makes the convergence of EM 
algorithm also faster. The quantitative results obtained by applying the proposed anisotropic filter based 
EM with spatial information method on synthetic images and simulated brain images and comparison 
with the other methods demonstrate that  the proposed method outperforms GMM by 26% and the recent 
method in literature by around 1%.The execution time is less compared to the other methods. 
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ABSTR ACT

In this study, the optimized 4-(4-hydroxybenzyl)-2-amino-
6-hydroxypyrimidine-5-carboxamide derivative was formu-
lated as nanoparticles to evaluate for their anticancer activity. 
The response surface methodology (RSM) was performed with 
utilization of Box-Behnken statistical design (BBSD) to optimize 

-
thetic methodology. To explore the stability of the derivative was 
done by density functional theory (DFT). Graph theoretical 

Kinases and then insilico modeling was performed to provide 
straightforward information for further structural optimization. 
The experimental results under optimal experimental conditions 
obtained 74.55–76 % yield of 4-(4-hydroxybenzyl)-2-amino-
6-hydroxypyrimidine-5-carboxamide, 127oC melting point and 
Rf value 0.59 were well matched with the predicted results and 

The spectral data were reliable with the assigned structures of 
synthetic yields. The formulated nanoparticles were exhibited 
a good anticancer activity against used cancer cell line MCF7. 
Amusingly the observed docking scores and in-vitro anticancer 

mechanism of action at its functional level using label-free 
quantitative proteomics. Interestingly the observed results 
were indicating that the derived proteomics data involving in 
the alteration process in cancer-related regulatory pathways.
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Abstract 
Record linkage is traditionally performed among 
the entities of same type. It can be done based on 
entities that may or may not share a common 
identifier. In this paper we propose a new linkage 
method that performs linkage between matching 
entities of different data types as well. The 
proposed technique is based on one-class 
clustering tree that characterizes the entities 
which are to be linked. The tree is built in such a 
way that it is easy to understand and can be 
transformed into association rules. The data is 
split using four splitting criteria. The proposed 
system results better in performance of precision 
and recall.  
 

 

subjekata koji mogu ili ne moraju dijeliti 

se  nova metoda za povezivanje podudarnih 

metoda temelji se na jednoj klasi klastera stabla 
koja karakterizira entitete koji su povezani. Stablo 

etvoren u pravila asocijacije. Podaci 

preciznosti i opozivu. 

 
 
1. INTRODUCTION 
 

Record linkage is a process of identify-
ing different data items that refer to the same 
entity among different data sources. The main 
goal of record linkage is to join datasets that 
do not share a foreign key or a common identi-
fier. Record linkage is usually performed to 
reduce the large data into smaller data. It also 
helps in removing duplicate records in the 
datasets. This technique is known as data 
deduplication. The record linkage can be di-
vided into two types: deterministic record 
linkage and probabilistic record linkage. De-
terministic record linkage is the simplest rec-
ord linkage and it is also known as rules-based 
record linkage. Probabilistic record linkage is 
also known as fuzzy matching.  

Record linkage can also be divided in-
to: one-to-one and one-to-many record link-

age. In one-to-one record linkage, an entity 
from one dataset has a single matching entity 
in another dataset. In one-to-many record 
linkage, an entity from first dataset has a 
group of matching entities from another da-
taset. Most of the previous works focuses on 
one-to-one record linkage. In this paper, a new 
record linkage method which performs one-to-
many linkage is proposed. This method links 
the entities using a One-Class Clustering Tree 
(OCCT) /1/ [1]. A clustering tree is a tree in 
which each of the leaves contains a cluster 
whereas a normal tree consists of a single clas-
sification. Each cluster in the clustering tree is 
generalized by a set of rules. The OCCT can 
used in different domains like fraud detection,  
recommender systems and data leakage pre-
vention. In fraud detection domain, the main 
aim is to find the fraudulent users. In recom-
mender systems domain, the proposed system 
can be used for matching new users with their 
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Abstract: Tuning PID controllers for multivariable process to optimise process 
performance is computationally intensive as it requires solution of constrained 
nonlinear optimisation problem. In this backdrop, evolutionary computing 
methods have emerged as alternatives to conventional optimisation tools. This 
investigation proposes the use of LBSTA to exploit its numerical stability and 
performance to tune multivariable decentralised PID controller considering the 
physical constraints posed by MIMO process. Simulations on Wood and Berry 
binary distillation column benchmark problem are used to illustrate the PID 
tuning rule aimed at reducing IAE subject to physical constraints. Three cases 
of simulations are performed. Further, the simulations used 20 independent 
trials by STA with Lagrangian constraints. Constraints imposed on control 
signal considering physical limitations of the actuator makes the algorithm  
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Abstract  In this proposed work, Fractional Order PI 
(FOPI) controller is used to control the pH process using Particle 
Swarm Optimization algorithm (PSO). The finding of optimal 
parameters of FOPI controller is originated as a nonlinear 
optimization problem, in which the objective function is 
formulated as the combination of Integral Time Absolute Error 
(ITAE), steady-state error, rise time and settling time.  The 
performances of the PSO-FOPI and PSO-PI controller are 
compared with Genetic Algorithm (GA) based FOPI and PI 
controller. Various numerical simulations and comparisons with 
GA based FOPI/PID controller show that the PSO-FOPI 
controller can ensure better control performan 

Keywords  FOPI controller; PSO; Genetic Algorithm; pH 
Process; Performance criterion; ITAE . 

I. INTRODUCTION 

The Control of pH process is a very challenging task, due 
to its high process nonlinearity and also plays a very important 
role in chemical industries such as waste water treatment, 
polymerization reactions, fatty acid production, biochemical 
processes, etc. In the recent decade, many modern control 
techniques including neural network control, fuzzy control, 
optimal control, predictive control and some hybrid intelligent 
control have been developed extensively. Nonetheless, the 
Proportional-Integral-Derivative (PID) control technique has 
been widely used in many process industries till now. 
Nowadays, to enhance the performance of PID controller, the 
concept of fractional calculus has been introduced in the 
literature. Fractional-Order Proportional-Integral-Derivative 
(FOPID) controller has been derived from the fractional 
calculus by podlubny in 1997 [1, 2]. 

The Fractional Order Controller is the generalization of 
non-integer orders of conventional controllers. Many design 
approaches have been reported in literature for the design of 
FOPID controller such as frequency domain [3, 4], pole 
distribution [5], state space design [6], and Quantitative 
feedback theory [7]. Ziegler Nichols-type rules tuning of 

FOPID controllers are reported in literature [8]. Fabrizio and 
Antonio (2011) proposed a set of tuning rules for integer order 
and fractional order PID controllers for the First-Order-Plus-
Dead-Time (FOPDT) model of the process to minimize the 
integrated absolute error with a constraint on the maximum 
sensitivity [9]. Evolutionary algorithms based design approach 
has been investigated by several authors. Evolutionary 
algorithm such as Genetic Algorithm (GA), Choatic Ant 
Swarm (CAS), Differential Evolution(DE), Chaotic multi-
objective optimization, Multi-objective Pareto optimization 
and some hybrid optimization approaches like, differential 
evolution and particle swarm optimization are used for the 
design of FOPID controllers based on the process [10-15]. In 
this proposed work, the PSO is employed to design FOPI 
controller for pH process. The FOPI controller has three 
parameters: proportional gain, integral gain and integral order.  
The objective function for determining the optimal FOPI 
controller parameters is formulated as the combination of 
Integral Time Absolute Error (ITAE), steady-state error, rise 
time and settling time. The proposed work is simulated with 
different scenarios and their performances are compared with 
GA.  

 The concept of fractional calculus is described in 
section II. In section III, Particle Swarm Optimization (PSO) 
algorithm has been explained. Section IV discusses the tuning 
of FOPI controller using PSO for pH process and numerical 
results are presented in section V. The conclusion is given in 
section VI. 

II. THE CONCEPT OF FRACTIONAL CALCULUS

Fractional calculus is a branch of mathematical 
analysis that deals with the possibility of taking real number 
powers of the differentiation operator and integration operator. 
To define fractional order differentiation and integration, the 
generalized differ-integrator m

ta D  operator is introduced in 
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ABSTRACT 
 A novel method for unsupervised change detection in multi-temporal satellite images using Gaussian mixture 
model (GMM) with spatial information is proposed. This approach is based on three steps. Firstly, the difference image 
between two Synthetic Aperture Radar (SAR) images of the same area taken at two different times is obtained using the 
standard log�ratio operator. Secondly, a preprocessing step of anisotropic diffusion is applied to the difference image. 
Thirdly, Gaussian Mixture Model is used for segmentation of the difference image in which the parameters are estimated 
using Expectation algorithm. The standard GMM considers each pixel as independent and hence the segmentation is 
sensitive to speckle noise present in the SAR images. To incorporate the spatial information in segmentation, anisotropic 
preprocessing is done and also the posterior probability computed in the M step is weighted with the mean filter. The 
proposed method is tested on four sets of multi-temporal images. The obtained results demonstrate the effectiveness of the 
method in  obtaining higher  change detection accuracies compared to the related methods. 
 
Keywords: gaussian mixture model, SAR image change detection, expectation maximization. 
 
1. INTRODUCTION  
 Change Detection [4, 10] is the method of 
analyzing two images taken at different times over the 
same geographical area and identifying the changes that 
have taken place between the two different acquisition 
times. Synthetic Aperture Radar (SAR) system offers a 
wide coverage area and it is insensitive to the weather and 
illumination conditions. Hence it finds vast applications in 
Remote Sensing. The drawback existing in SAR image is 
that it they contain speckle noise. This makes the change 
detection of SAR images more challenging than the other 
optical images. 
 Artificial Immune System with multi-objective 
optimization algorithm is proposed [1] for change 
detection. A dissimilarity measure for change detection 
based on divisive normalization image representation is 
proposed in [2]. A similarity measure based on Kullback-
Leibler divergence is proposed [3] in which the local 
statistics are modeled using GMM. An unsupervised 
change detection technique using GMM, local gradual 
descent and k-means clustering is proposed in [5]. A 
method [6] in which the difference image is modeled using 
GMM and Genetic Algorithm to estimate the parameters is 
proposed. An unsupervised change detection method 
based on Dual-Tree Complex Wavelet Transform (DT-
CWT) is proposed [7]. A method in which the difference 
image is decomposed using undecimated discrete wavelet 
transform  and the multiscale feature vectors are clustered 
using k-means algorithm is proposed [8]. Principal 
Component Analysis and k-means clustering are employed 
for change detection [9]. Thresholding of the difference 
image based on Kittler-Illingworth (KI) threshold 
selection criterion is proposed in [11].  Wavelet based 
multiscale decomposition of the difference image is 
proposed for change detection [12, 20]. Methods based on 

Markov Random Field and support vectors are also in 
research focus for change detection [13, 14, 15].  
 Gaussian Mixture Model is one of the prevalent 
methods for change detection in SAR images. But GMM 
is sensitive to noise since it does not consider the spatial 
dependencies. Anisotropic filter is one of the best tools for 
detail preserving smoothing [16, 17, 18]. Hence, in the 
proposed method, first the difference image between the 
two SAR images acquired at different times over the same 
geographical region is computed by using the log ratio 
operator or mean operator. Next, anisotropic filter used for 
preprocessing the difference image. The GMM is used for 
segmenting the difference image into changed pixels 
region and unchanged pixels region. The Expectation 
Maximization algorithm is used to estimate the model 
parameters in which the Maximization step is modified to 
incorporate the spatial information. The proposed method 
is tested on four different sets of SAR images and the 
efficiency is compared with the standard GMM and other 
methods in the literature. 
 
2. GAUSSIAN MIXTURE MODEL AND EM 
 The Gaussian also known as the normal 
distribution of a single variable x, can be written in the 
form 
 

         (1) 

 

where     is  the  mean  and  2    is the variance.   
 The Expectation Maximization algorithm for 
Gaussian Mixtures is an iterative algorithm that starts from 
some initial estimate (e.g., random) and then proceeds 
iteratively until the value is detected.  The EM algorithm 
consists of the following steps. 
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Abstract 
In the present investigations, the bioactive Schiff base 
was obtained from the refluxing of indole-2-
carboxaldehyde and 2-aminobenzoimidazole. The 
Schiff base was reacted with metal (II) ion giving a 
chelate. The synthesized Schiff base and its metal (II) 
chelates were subjected to various physico-chemical 
techniques such as elemental analyses, molar 
conductivity, IR, electronic, 1HNMR, EPR and mass 
spectra. The molar conductance studies of the 
complexes in DMSO solution at the range of 10-3 M 
concentration indicate their non-electrolytic nature.  
 
The synthesized chelate acts as a univalent bidentate 
ligand and the complexes were assigned to have a 1:1 
stoichiometry (M:L). A square planar geometry was 
arrived for the chelates on the basis of electronic 
absorption spectra of the complexes showing intra-
ligand charge transfer and the d-d transitions. Thermal 
studies showed the presence of bound acetate ions in 
the metal complexes. The bonding and structures of the 
complexes are discussed in detail on the basis of the 
results of the above physico-chemical studies. The 
antioxidant properties of the compounds were explored 
by DPPH assay and it was found that the copper 
complex possesses better free radical scavenging effect 
than the complexes. Antibacterial activities of these 
compounds were investigated and were found to be 
active.  
 
Keywords: Metal complex, Schiff base, Anti-oxidant 
activities. 
 
Introduction 
Transition metal complexes were utilized for the design, 
synthesis of metal based bioactive agents that are proficient 
of binding and cleaving DNA under biological conditions. 
Cisplatin is one of the bioactive platinum complexes 
exhibiting various pharmacological activities.1-5 Metal 
complexes with 2-amino benzoimidazole derivatives 
showed substantial interest in view of their industrial and 
biological importance.6,7 Transition metal complexes 
showed significant biological activities such as anticancer, 
antioxidant and antimicrobial properties.8,9  

Benzoimidazoles are bicyclic ring system with multiple 
pharmacological applications. Among the heterocyclic 
derivatives, 2-aminobenzimidazole has received greater 
attention due to unique structure of diagnostic and 
therapeutic agents. Metal complexes of 2-
aminobenzimidazole are utilized as radioactive amyloid 
imagining agents10 and anticancer agents11 and reported 
cytotoxic on cancer cells.12 Some of the drug molecules 
exhibited higher anti-cancer activity when administered as 
metal complexes.13,14  
 
Metal complexes of chelating ligands containing N and S 
heteroatoms have attracted considerable attention because of 
their interesting physicochemical, biological and 
pharmacological activities. The N and S hetero atoms play 
an essential role in the coordination of metals at the active 
sites of various metallobiomolecule15,16 and viewed as 
promising pharmaceutical agents with antioxidant/free 
radical scavenging properties. Metal complexes of N and S 
chelating ligands have attracted considerable attention 
because of their interesting physicochemical properties and 
pronounced biological and pharmacological activities.  
 
The Co(II), Ni(II), Cu(II) and Zn(II) complexes are 
biologically active and they exhibit enhanced activities as 
compared to their parent ligands. Schiff base ligands are 
excellent coordinating molecules and can exhibit variety in 
the structure of their metal complexes.17 In this perspective, 
low molecular weight transition metal complexes with 
different ligands exhibited better biological activities.  
 
The literature survey reveals that Schiff base complexes 
have played a vital role in the development of inorganic 
chemistry.18,19 Schiff base metal complexes induced 
intensive research efforts due to their novel structural 
properties, industrial and biological importance. Binding 
studies of metal complexes with DNA are very significant in 
the development of new therapeutic reagents and DNA 
molecular probes.20 23 In this pharmacological perspective, 
the metal complexes have been actively studied and are 
expected to have low toxicity and good selectivity for anti-
oxidant activity.  
 
In this study, we have focused on the synthetic approach and 
structural characterization of Schiff bases derived from 
condensation of 2-amino benzoimidazole and indole-2-
carboxaldehyde. The structures of synthesized compounds 
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ABSTRACT

The hexa-coordinated mixed ligand Cu(II), Zn(II), Ni(II) and Co(II) complexes of the type [MLX]Cl
2
 where X=1,10-phenonthroline and ligand (L) have been 

synthesised from the condensation of thiophene-2-carboxaldehyde with o-phenylenediamine. They were characterised by elemental analysis, molar conductance, 
magnetic susceptibility, infrared, electronic absorption, proton magnetic resonance and mass spectral studies. An octahedral geometry has been proposed for all 
these complexes. The high molar conductance studies of the complexes show their electrolytic nature. The infrared spectra of the complexes show that the imine 

their proposed geometry. The proton magnetic resonance spectrum of the ligand shows the presence of CH=N group in the ligand. The mass spectral data also 

using H
2
O

2

antibacterial activity when compared to the standard drug streptomycin. The above complexes also exhibited DPPH radical scavenging activity.

Keywords: Mixed Ligand Complexes, Catalytic Oxidation, Antibacterial and DPPH radical Scavenging Activity 

1.INTRODUCTION

inorganic and analytical chemistry1,2. They play important roles in coordination 
chemistry as they easily form stable complexes with most transition metal 
ions 3,4

their industrial, antifungal, antibacterial 5 , anticancer, antiviral and herbicidal 
applications6-11. Transition metal complexes have the ability to mimic the 
functional properties of natural metalloproteins 12, 13.The chemistry of metal 

recently gained more attention because of their use as models in biological 

have been studied as catalyst for a number of organic oxidation and reduction 
reactions14, 15

complexes have been much more attracted because of their potential in the 
development of biological processes 16, 17

inhibition of the antioxidant enzymes cause oxidative stress and may damage 

diseases including cancers. Antioxidants are widely used in dietary supplements 
and have been investigated for the prevention of diseases such as cancer, 
coronary heart diseases and even altitude sickness. Antioxidants are frequently 
added to industrial products such as  stabilizers in  fuels and  lubricants to 
prevent oxidation  and in gasolines to prevent polymerization18.Bearing these 
facts in mind, the hexa-coordinated mixed ligand Cu(II), Zn(II), Ni(II) and 

which was derived from the condensation of thiophene-2-carboxaldehyde 
with o-phenylenediamine and 1,10-phenonthroline. The complexes possess 
potent antibacterial and antioxidant activities. These complexes have also been 
employed as catalyst for the oxidation of alcohols.

2. EXPERIMENTAL

2.1. Materials and Methods 
All chemicals used in the present work, viz., thiophene-2-carboxaldehyde, 

o-phenylenediamine, 1, 10-phenanthroline, Copper, Zinc, Cobalt and Nickel 
chlorides were of analytical reagent grade (Merck, Germany). Common 
solvents like Ethanol, Methanol, and DMSO used at various stages of this work 

series19 and in quantitative analysis by Vogel20. Elemental analysis (C, 
H, N and S) were performed using a Carlo Erba 1108 analyzer. The molar 
conductivity of the complex in DMSO (10-3mol/dm3) was measured using a 
Systronic Model-304 digital direct reading conductivity meter. Magnetic 

susceptibility measurements were carried out by employing the Gouy method 
at room temperature on powder sample of the complex.  Copper sulphate was 

were recorded as KBr discs in the range 400–4000 cm-1 on a Shimadzu 

metal complexes were recorded on a Shimadzu UV-1601 spectrophotometer. 
The 1

6
 were 

recorded using tetramethylsilane as internal standard. Electrospray ionisation 
mass spectrometry (ESI-MS) analysis was performed in the positive ion mode 
on a liquid chromatography-ion trap mass spectrometer. 

2.2. Estimation of metal
The metals were estimated gravimetrically as their oxides21 by fusion 

with AnalaR ammonium oxalate. In a typical experiment, about 0.3g of the 
dried complex was accurately weighed in a previously weighed silica crucible. 
AnalaR ammonium oxalate, roughly three parts by weight of the complex, 

using a Bunsen burner for 3h. It was then cooled in a desiccator and weighed. 

weight, the percentage of metal in the complex was calculated.
2.3. Determination of Chloride Content
The chloride present in the complexes was determined gravimetrically as 

silver nitrate test22. 
2.4. Synthesis of ligand (L)
An ethanolic solution of thiophene-2-carboxaldehyde (0.04mol, 3.67ml) 

was added dropwise to an ethanolic solution of o-phenylenediamine (0.02mol, 

23-25

and dried in desiccator over anhydrous calcium chloride. Yield = 83%. The 

2.5. Synthesis of metal complexes

h. To the above mixture an ethanolic solution of 1,10 – phenanthroline(0.002 

2.6. Biological Studies
2.6.1. Antibacterial Studies
The in vitro

such as Bacillus subtilis, Staphylococcus aureus, Escherichia coli and Proteus 
mirabilis26. A loop full of bacterial cells from the nutrient agar plates was 

incubated at 37 °C for 18 h with vigorous shaking. Using a sterile L-rod 18 h 
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