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forces for such national level event. 
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Introduction 

Audio denoising aims at attenuating the noise while 
retaining the underlying signals. For audio denoising, 
diagonal thresholding estimators of spectrogram 
coefficients produce a “musical noise” that degrades 
audio perception. Removing noise from audio signals 
requires a nondiagonal processing of time-frequency 
coefficients to avoid producing “musical noise”. A 
nondiagonal audio denoising algorithm through 
adaptive time -frequency block thresholding is 
introduced which produces hardly any musical noise 
and improves the SNR compared to diagonal 
estimation procedure .The time-frequency audio 
denoising algorithms perform a parameterized 
filtering of spectrogram coefficients with empirically 
fixed parameters.Time-frequency audio denoising 
procedures compute a short-time Fourier transform 
(STFT) of the noisy signal and processes the resulting 
coefficients to attenuate the noise. The STFT is 
invertible, that is, the original signal can be recovered 
from the transform by the Inverse STFT. 

In non-diagonal time-frequency block thresholding 
procedure, spectrogram coefficients are grouped 
into blocks to compute attenuation factors. This 
block grouping regularizes the estimation which 
removes musical noises. The block size is adapted to 
the signal properties. An adaptive block threshold no 
diagonal estimation procedure described, adjusts all 
parameters adaptively to signal property by 
minimizing a Stein estimation of the risk. The 
adaptive block threshold procedure gives best signal. 
Audio signal processing is the intentional alteration 
of auditory signals, or sound. Our current audio 

denoising efforts started with the challenge to try to 
recover as much as possible from a totally corrupted 
audio signals. Although audio denoising is extremely 
desirable in many applications, it is a very difficult 
problem. 

Need For Audio Denoising 

Audio signals are often contaminated by background 
environment noise and buzzing or humming noise 
from audio equipments. Musical noise signals are 
non-stationery signals whose frequency varies. The 
audio signal range is 20 Hz to 20 KHz. It is a fact that 
audio signals (both speech and music) are generally 
not stationary and they cannot always be said to be 
stationary over each of set intervals of time. 

It is non-informative and plays the role of sucking 
the intelligence of the original signal. Any kind of 
processing of the signal contributes to the noise 
addition. Hence to regenerate original signal, it is 
tried to reduce the power of the noise signal or in 
the other way, raise the power level of the 
informative signal, which leads to improvement in 
the signal to noise ratio (SNR). There are several ways 
in doing it and here the focus is on audio denoising 
by time frequency block thresholding. 

The signal is corrupted by random white Gaussian 
noise. The content of noise present in the musical 
noise signal is reduced using an adaptive block 
thresholding nondiagonal estimation procedure by 
processing the time-frequency coefficients.  

The technique is mainly a two way process. The first 
step is to consider a given portion of a time-domain 

Abstract 

This paper about to minimize the noise by diagonal and non-diagonal estimation procedures in time-
frequency domain to achieve better SNR of the various audio signal. State of the art alogorithms 
parameterized filtering of spectrogaram coefficients with empirically fixed parameters. The resulting 
algorithm is robust to variations of signal structures such as short transients and long harmonics. 
Numerical experiments show that this new adaptive estimator is robust to signal type variations and 
improves the SNR and the perceived quality with respect to diagonal estimator. 

Keywords: Audio denoising, block Thresholding, audio antinoise. 
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audio signal; the short-time transform will ideally 
break it up into intervals of frequency or time where 
the signal is likely to be relatively stationary. The 
remaining coefficients corresponds to noise, and can 
be adjusted with the aim of reducing the noise 
content upon transformation back to the time 
domain. The short-time Fourier representation is well 
suited for analyzing stationary parts of signals. Short-
time Fourier, whose atoms have a fixed scale, is the 
most popular time-frequency representation for 
audio signal processing. Ephraim and Malah 
proposed some noise suppression rules, together 
with a decision-directed recursive estimator of the a 
priori signal-to-noise ratio (SNR), that efficiently 
reduce the musical noise. Ephraim and Malah’s 
minimum mean-square error log-spectral amplitude 
estimator (MMSE-LSA) in diagonal estimation 
technique is used.  

The second step is an attempt made to estimate the 
non-diagonal estimation of an adaptive block 
Thresholding .The hard or soft thresholding 
technique is a powerful non-linear estimator. 
However, its direct application in audio signal 
denoising is problematic, as it creates some noise. 
Some improvement may be achieved through more 
thresholding functions .We study the block size and 
the thresholding level in time-frequency signal 
representations. 

Methods for Audio Denoising 

Audio signals are often contaminated by background 
environment noise and buzzing or humming noise 
from audio equipments. Audio denoising aims at 
attenuating the noise while retaining the underlying 
signals. 

Diagonal time-frequency audio denoising algorithms 
attenuate the noise by processing each window 
coefficient independently, with empirical Wiener, 
power subtraction or thresholding operators. The 
basic methods of audio denoising are “Elimination of 
the musical noise phenomenon with the Ephraim and 
Malah noise suppressor” and “Audio signal denoising 
with adaptive block attenuation”.  Depending upon 
the SNR considered, the Audio Denoising techniques 
are basically divided in to  

 Diagonal Estimation Techniques 

 Nondiagonal Estimation Techniques 

 

A) Diagonal Estimation 

Simple time-frequency denoising algorithms 
compute each attenuation factor only from the 
corresponding noisy coefficient and are thus called 
diagonal estimators. These algorithms have a limited 
performance and produce a musical noise. In 
Diagonal Estimation the Posterior SNR is considered. 
Posterior SNR is the SNR of the Audio Noisy 
Signal.The SNR Signal-to-Noise-Ratio(S/N) is a 
technical term used to characterize the quality of 
signal .It is expressed as ratio or factor in units of 
decibels [dB], given by Eq. (1) 

Ratio [dB] = 20.log (ratio)            ......………Eq. (1) 

Diagonal estimators of the SNR are computed from 
the a posteriori SNR. The attenuation factor of these 
diagonal estimators only depends upon noisy 
coefficients with no time-frequency regularization. 
The resulting attenuated coefficients thus lack of 
time-frequency regularity. It produces isolated time-
frequency coefficients which restore isolated time-
frequency structures that are perceived as a musical 
noise. 

B) Non Diagonal Estimation 

To reduce musical noise as well as the estimation 
risk, several authors have proposed to estimate a 
priori SNR with a time-frequency regularization of 
the posteriori SNR.Resulting attenuation factors thus 
depend upon the data values in a whole 
neighborhood of and the resulting estimator is said 
to be nondiagonal.Some of the Non Diagonal 
estimation techniques are p-point uncertainty model 
and Block thresholding (BT).  

The comparison of the above mentioned methods, 
achieved by considering their performance on 
standard musical signal. In this thesis, performance 
of Mozart, speech, & limit Signal with different SNR 
values is done. “Mozart” is a musical excerpt that 
contains relatively quick notes played by a solo oboe. 
Mozart Signal is sampled at 11 kHz. The Mozart 
Signal is   corrupted by Gaussian white noise of 
different amplitude. Short-time Fourier transform 
with half-overlapping windows was used in the 
experiments. These windows are the square root of 
Hanning windows of size 50 ms for “Mozart 
signal”.The basic steps followed to denoise the 
musical noise signal are as shown in the following 
block diagram.  
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Fig-1: Block Diagram of Denoising Musical noise 
signal. 

Algorithm for Diagonal estimation using MMSE-
LSA estimator procedure: 

1. Estimate the initial silence period for estimating 
initial noise parameter. 

2. Apply overlap add method. 

3. Consider initial noise power spectrum mean and 
variance. 

4. Calculate magnitude spectrum distance. 

5. Determine posterior SNR. 

6. Apply decision directed method for a priori SNR 
and determine log spectral MMSE. 

7. Determine reconstructed time domain signal. 

8. Obtain denoised signal.   

9. Compare the SNR of the musical noise signal 
and the denoised signal. 

Algorithm for Nondiagonal estimation using 
Adaptive time-frequency Block Thresholding 
procedure: 

1. Determine the SNR of the musical noise signal. 

2. Apply Hanning window. 

3. Apply half overlapped window 

4. Apply STFT. 

5. Determine Block size by considering Stein 
Unbiased Risk Estimator. 

6. Apply Block Thresholding. 

7. Apply inverse STFT. 

8. Obtain denoised signal. 

9. Compare the SNR of the musical noise signal 
and the denoised signal. 

Short Time Fourier Transform 

The short-time Fourier transform (STFT) is a Fourier-
related transform used to determine the sinusoidal 
frequency and phase content of local sections of a 
signal as it changes over time. The Fourier transform 
assumes the signal is analyzed over all time of an 
infinite duration. This means that there can be no 
concept of time in the frequency domain, and so no 
concept of a frequency changing with time. 
Mathematically, frequency and time are orthogonal 
cannot mix one with the other. But we can easily 
understand that some signals do have frequency 
components that change with time. A piano tune, for 
example, consists of different notes played at 
different times or speech can be heard as having 
pitch that rises and falls over time. The Short Time 
Fourier Transform (STFT) tries to evaluate the way 
frequency content changes with time.  

STFT converts the signal from time domain to time-
frequency domain. It gives spectral components. 

Time frequency audio denoising 

A time- frequency audio- denoising procedure 
compute a short-time Fourier transform of the noisy 
signal, and processes the resulting coefficients to 
attenuate the noise. These representations reveal the 
time-frequency signal structures that can be 
discriminated from the noise.  

The audio signal ƒ is contaminated by a noise that is 
often modeled as a zero-mean Gaussian process 
independent of ƒ: 

y[n]=ƒ[n]+ε[n],n=0,1,….,N-1. ………….….(2) 

where,  

y[n] - Audio Noisy signal,ƒ[n] - Audio Signal 

ε[n] - Noisy signal. 

A time-frequency transform decomposes the audio 
signal over time-frequency localization indices. The 
resulting coefficients shall be written as 
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Where, * denotes the conjugate and l & k are time 
and frequency localization indices. 

These transforms define a complete and often 
redundant signal representation. Suppose that these 
time-frequency atoms define a tight frame, which 
means that there exists A>0 such that  

22

,
,

1
, l k

l k

y y g
A

  ….. (4) 

This implies a simple reconstruction formula, 
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The constant A is a redundancy factor and if A =1 
then a tight frame is an orthogonal basis. 

A denoising algorithm modifies time-frequency 
coefficients by multiplying each of them by an 
attenuation factor to attenuate the noise component. 
Time-frequency denoising algorithms differ through 
the calculation of the attenuation factors a [l, k].The 
noise coefficient variance is supposed to be known 
or estimated. 

σ2[l,k]=E{|‹ε,gl,k›|} …….................... . (6) 

Hanning Window 

Windowing of a simple waveform causes its Fourier 
transform to have non-zero values (commonly called 
spectral leakage) at frequencies other than ω. It 
tends to be worst (highest) near ω and least at 
frequencies farthest from ω.  If there are two 
sinusoids, with different frequencies, leakage can 
interfere with the ability to distinguish them 
spectrally. If their frequencies are dissimilar, then the 
leakage interferes when one sinusoid is much smaller 
in amplitude than the other. That is, its spectral 
component can be hidden by the leakage from the 
larger component. That tradeoff occurs when the 
window function is chosen. The Hanning and 
Hamming windows, both of which are in the family 
known as "raised cosine" windows, are respectively 
named after Julius von Hanning and Richard 
Hamming. The term "Hanning window" is sometimes 
used to refer to the Hanning window.  Hanning 
window smoothens the transmission of a window in 

speech signal. It reduces the ripples to the maximum 
extent. The Hanning window function is given by              
( ) 0.5 1 cos2 ,0

n
n n N

N
          

………..(7)                     

The Window length is L=N+1.     

The performance of Hanning window is given by the 
width of main lobe and magnitude of the side lobe. 
The width of main lobe in window spectrum is 8п/N 
and the maximum sidelobe magnitude in window 
spectrum is fixed at -41dB.    In hanning window the 
main lobe width is same as other window techniques 
but the magnitude of side lobe is reduced to the 
maximum possible extent. So hanning window is 
preferable.  If Fourier transform is applied to a non-
stationery signal, it results in occurrence of more side 
lobes. To reduce the no. of side lobes “Hanning 
Window” is used in STFT. The main advantage of 
windowing is that it is reasonably straight forward to 
obtain minimal computational effort and number of 
side lobes will be reduced. A Hanning window has 
continuous derivatives. A normalized Hanning 
window has a sharper transition. It has the advantage 
of generating a tight frame STFT.  

Thresholding Types 

Thresholding gives amplitude separation. To well 
separate signal and noise, thresholding is used. The 
purpose of a filter is for frequency separation and 
frequency signal restoration. So for amplitude 
separation thresholding is used. Depending upon the 
type of noise present in the signal, the thresholding 
is determined basically in two forms are 

 Soft Thresholding 

 Hard Thresholding 

In Soft thresholding the coefficients which are within 
the Threshold value are consider as zero and subtract 
the Threshold value from the coefficients which are 
above the Threshold value. Depending upon the 
changes in the noise signal threshold value will 
change in soft thresholding. 

In Hard Thresholding, the coefficients which are 
within the Threshold value are consider as zero and 
the coefficients which are above the Threshold value 
remain same and are considered as actual 
coefficients of the signal. In hard thresholding the 
threshold value is fixed. The basic difference between 
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the Soft Thresholding and Hard Thresholding is as 
shown below with an example. 

       

 

Fig -2: Thresholding techniques; (a) hard ;(b) soft 
thresholding.  

A.   Threshold Limits 

Many methods for setting the threshold have been 
proposed. The most time-consuming way is to set 
the threshold limit on a case-by-case basis. The limit 
is selected such that satisfactory noise removal is 
achieved. Two rules are generally used for 
thresholding the coefficients (soft/hard 
thresholding). Hard thresholding sets zeros for all 
wavelet coefficients whose absolute value is less than 
the specified threshold limit. In this study, we adopt 
the hard thresholding method.  

a) Derivation of Time-Frequency Block 
Thresholding Algorithm 

To reduce musical noise as well as the estimation 
risk, several authors have proposed to estimate a 
priori SNR ξ[l,k] with a time-frequency regularization 
of the posteriori SNR.  γ[l,k]. Resulting attenuation 
factors a[l , k] thus depend upon the data values 
Y[l',k'] for ( l' , k' )   in a whole neighborhood of and 
the resulting estimator is said to be nondiagonal and 
ig given by,   

,,
ˆ[ ] (1/ ) [ , ] [ , ] [ ]l kl k
f n A a l k Y l k g n  …Eq.(8) 

Ephraim and Malah have introduced a decision-
directed SNR estimator obtained with a first order 
recursive time filtering: 

ˆ ˆ[ , ] [ 1, ] (1 )( [ , ] 1)l k l k l k        ….Eq.(9) 

In nondiagonal Estimation we consider priori SNR. 
Pre SNR is the SNR of Audio signal. Nondiagonal 

estimators clearly outperform diagonal estimators 
but depend upon regularization filtering parameters. 

b) Stein Unbiased Risk Estimate (Sure)  

A time-frequency block thresholding estimator 
regularizes estimation by calculating a single 
attenuation factor over time-frequency blocks. The 
signal estimator f̂  is calculated from the noisy data 
y with a constant attenuation factor a i over each 
block Bi 

,
1 ( , )

ˆ [ ] [ , ] [ ]
i

I

i l k
i l k B

f n a Y l k g n
 

   … Eq.(10)  

 To understand how to compute each a i, one relates 
the Stein estimation risk,r =E { ||ƒ- f̂ ||2} to the frame 
energy conversion and given by, 

   2
1 ,

1ˆ ˆ. [ , ] [ , ]
i

I

i l k B

E f f E F l k F L K
A


 

      

Eq.(11) 

Since Y[l,k] = F[l,k] + ε[l,k]  one can verify that the 
upper bound is minimized by choosing  

 a i  = 1 -  1/(ξ i + 1 ). ……..             Eq.(12) 

A block thresholding estimator can be interpreted as 
a nondiagonal estimator derived from averaged SNR 
estimations over blocks.   

B.  Adaptive Block Thresholding 

A block thresholding segments the time -frequency 
plane in disjoint rectangular blocks of length L i in 
time and width W i  in frequency. In the following by 
“block size” we mean a choice of block shapes and 
sizes among a collection of possibilities. The adaptive 
block thresholding chooses the sizes by minimizing 
an estimate of the risk. The risk E {||ƒ-ƒ'||2} cannot be 
calculated since ƒ is unknown, but it can be 
estimated with a Stein risk estimate. Best block sizes 
are computed by minimizing this estimated risk. 

2 2Pr { }ob   is the probability to keep a 
residual noise.. Adjusting λ and the block sizes B≠can 
be interpreted as an optimization between the bias 
and the variance of our block thresholding 
estimator.The parameter λ is set depending upon B≠ 

by adjusting the residual noise probability. 
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2 2Pr { }ob     ………… .Eq.(13) 

The probability δ is a perceptual parameter. Some 
specifications about choice of parameters are 
discussed below. 

a) Choice of Block 

We group time-frequency contiguous short-time 
Fourier coefficients in disjoint rectangular blocks.The 
block size is B#

i
 = Li X Wi, where Li and Wi, are 

respectively the block length in time and the block 
width in frequency. 

For simplicity, lengths Li = 8, 4, 2 and widths Wi = 16, 
8, 4, 2, 1 will be used (the unit being the time-
frequency index in spectrogram).  

b) Choice of Thresholding Level λ 

Given a choice of block size and the residual noise 
probability level δ that one tolerates, the 
thresholding level λ .For each block width and length, 
λ is estimated using “Monte Carlo simulation“.  

The partition of macro blocks in to blocks of different 
sizes is as shown below: 

Frequency                         

Time  

Fig - 4: Partition of macro blocks 

The adaptive block thresholding chooses the sizes by 
minimizing an estimate of the risk. The risk cannot be 
calculated since is unknown, but it can be estimated 
with Stein risk estimate. The adaptive block 
thresholding groups coefficients in blocks whose 
sizes are adjusted to minimize the Stein risk estimate 
and it attenuates coefficients in those blocks.                

Performance Comparision 

The below table compares the performance of 
Minimum Mean Square Error Log Spectral Amplitude 
Estimation algorithm  by using  Decision Direct 
method (MMSE-LSA-DD) and Block Thresholding 

(BT)algorithm in terms of SNR .From the below 
comparison we can conclude that the residual noise 
masks the musical noise. .The performance of Block 
Thresholding of Mozart, speech, & timit Signal for 
different SNR values is shown in the below table. 

Table 1: Performance of BT for AUDIO signal with 
different SNR. 

SNR BT LSA PS 

Mozart 
5dB 

14.90dB 7.6285dB 7.5143dB 

Speech 
10dB 

16.13dB 13.5086dB 13.2488dB

Timit  5dB 13.90dB 0.35 dB 2.11dB 

Timit 10dB 15.73dB 6.64dB 7.74dB 

Timit 15dB 16.21dB 11.10dB 11.13dB 

 

Conclusion 

Non diagonal time-frequency estimators are more 
effective than diagonal estimators to remove noise 
from audio signals because they introduce less 
musical noise. These nondiagonals estimators are 
derived from a time-frequency SNR estimation 
performed with parameterized filters applied to 
time-frequency coefficients. This paper introduces an 
adaptive audio block thresholding algorithm that 
adapts all parameters the time-frequency regularity 
of the audio signal .The adaptation is performed by 
minimizing a stein unbiased risk estimator calculated 
from the data. The resulting algorithm is robust to 
variations of signal structures such as short transients 
and long harmonics. Numerical experiment 
demonstrate improvements with respect to state of 
the art time-frequecncy audio denoising procedures 
through objective and subjective evaluations. 
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Fig 5: Comparison of Original, Noisy and Denoised 
Mozart Signal Graphs of Block Thresholding Method. 
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Introduction 

In view of explosive growth in the number of digital 
cellular subscribers, service providers are becoming 
increasingly concerned with the limited capacities of 
their existing networks. This concern has led to the 
deployment of smart antenna systems throughout 
major Metropolitan cellular markets. These smart 
antenna systems have typically employed multiband 
technologies, which have been shown, through 
extensive analysis, simulation, and experimentation, 
to provide substantial performance improvements in 
FDMA, TDMA and CDMA networks. Multiband 
architectures for FDMA and TDMA systems provide 
the straight-forward ability of the smart antenna to 
be implemented as a non-invasive add-on or 
appliqué to an existing cell site, without major 
modifications or special interfaces. This paper mainly 
concentrates on use of smart antennas in mobile 
communications that enhances the capabilities of the 
mobile and cellular system such as faster bit rate, 
multi use interference, space division multiplexing 
(SDMA), adaptive SDMA, increase in range, multipath 
mitigation, reduction of errors due to multipath 
fading, best suitability of multi-carrier modulations 
such as OFDMA. The best application of SAs is its 
suitability for demand based frequency allocation in 
hierarchical system approach (flexible antenna 
pattern are achieved electronically and no physical 
movement of receiving antennas is necessary). 

Classification of Smart Antenna     

 

Types of Smart Antenna 

 Switched Beam Smart Antenna 
 
The switched beam system comprises only basic 
switching between separate directional antennas or 
predefined beams of an array while enabling high 
directivity and gain [2]. Switched beam systems can 
be further divided into two groups: single beam and 
multi beam directional antennas. In single beam 
directional antenna systems, only one beam is active 
at a given time. No simultaneous transmissions are 
allowed, because in this system there is only one 
transceiver as shown in Fig.2 (a). On the other hand, 
multiple beam directional antenna system is an 
example of Spatial Division Multiple Access (SDMA) 
system. Here, each directional antenna can be used 
and transmissions are allowed at the same time and 
frequency. The number of beams is equal to the 
number of transceivers as shown in Fig.2 (b). 

Abstract 

The adoption of smart / adaptive antenna techniques in future wireless systems have a significant 
impact on the efficient use of the spectrum, the minimization of the cost of establishing new wireless 
networks, the optimization of service quality and realization of transparent operation across multi 
technology wireless networks. This paper presents overview on smart antenna (SA) system. SAs can 
place nulls in the direction of interferers via adaptive updating of weights linked to each antenna 
element. SAs thus cancel out most of the co-channel interference resulting in better quality of 
reception and lower dropped calls. SAs can also track the user within a cell via direction of arrival 
algorithms. This paper also presents the classification and types of smart antenna. 

Keywords: Smart / Adaptive Antenna; Wireless; Beam forming; DSP; Diversity. 
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Adaptive array smart antenna 
 
The second technique is adaptive beam forming 
where a Direction of Arrival (DoA) algorithm is used 
to determine the direction of the signal received 
from the user. By this way continuous tracking of 
users can be achieved. Also, the detection of the 
interferers can be added to these systems, so that 
interference is cancelled by adjusting the radiation 
pattern nulls to increase the Signal to Interference 
Ratio (SIR). Clearly, adaptive beam forming is more 
complex than switched beam systems. Here two type 
of tracking are present as single and multi user 
tracking as shown in fig. 3(a) and fig.(b). 

 

Importance 

The advantage of SAs application in cellular systems 
are decreased inter symbol interference, decreased 
co-channel interference & adjacent channel 
interference, improved bit error rate (due to 
decreased amount of multipath and ISI), increase in 
receiver sensitivity, reduction in power consumption 
& RF pollution. Smart antennas are most appropriate 
for use of cognitive radio (software radio technology 
provides flexibility) and the greatest advantage of 
smart antenna is a very high security. The main 
impediments to high-performance wireless 

communications are interference from other users 
(co channel interference), the inter-symbol 
interference (ISI) and signal fading caused by 
multipath. Co-channel interference limits the system 
capacity, defined as the number of users which can 
be serviced by the system. However, since the 
desired signal and co-channel interference typically 
arrive at the receiver from different directions, smart 
antennas can exploit these differences to reduce co-
channel interference, thereby increasing system 
capacity. The reflected multipath components of the 
transmitted signal also arrive at the receiver from 
different directions, and spatial processing can use 
these differences to attenuate the multipath, thereby 
reducing ISI and fading. Since data rate and BER are 
degraded by these multipath effects, reduction in 
multipath through spatial processing can lead to 
higher data rates and better BER performance. 

Difference between Smart Antenna and Normal 
Antennas 

 Regular antennas are Omni-directional whereas 
the smart antenna generates a beam in all directions. 
 Having directional pattern in orthogonal plane 
and non-directional pattern in given plane. 
 Smart antenna: Adaptive antenna utilise adaptive 
DSP based techniques and digital technology. 

Discussion 

The above capability of adaptive / smart antennas 
clearly indicates without doubts that smart antenna 
can be easily replaced with traditionally used existing 
antennas (Omni-directional, sectored antenna with 
diversity concept). Use of adaptive antenna in 
existing systems will reduce power consumption and 
interference while enhancing spectral density in 
wireless system which is the dire need of wireless 
communication systems. Health hazard is being 
considered the main factor in RF communication 
which will also be taken care of by use of smart 
antenna as less RF pollution is created with the use 
of smart / adaptive antenna. Latest studies in INDIA 
indicates that most of the subsidies on diesel is 
being consumed by cellular vendors for running 
more than 4lacs base stations in the country which is 
much more in comparison to farmers diesel 
consumption (this subsidy was meant for farmers 
and poor people only). The use of smart antenna will 
reduce diesel consumption in cellular communication 
drastically. The capabilities of smart antenna have 
been proved beyond doubt through analysis, 
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simulation and deployment. With the inclusion of 
nanotechnology devices the capability of adaptive 
antenna will increase manifold. 

Future Scope 

Lot of work is in progress on smart antenna. Once 
nanotechnology antenna arrays are developed, it will 
be possible to incorporate smart antenna at 
handheld system too. As a result the performance of 
cellular systems will be enhanced manifold. 

Conclusion 

In conclusion to this paper “Smart Antenna” systems 
are the antennas with intelligence and the radiation 
pattern can be varied without being mechanically 
changed. With appropriate adaptive algorithms such 
as Recursive Least Square Algorithm (RLS) the beam 
forming can be obtained. As the system uses a DSP 
processor the signals can be processed digitally and 
the performance with a high data rate transmission 
and good reduction of mutual signal interference. 
The narrow beams get rid of interference, allowing 
many users to be connected with in the same cell at 
the same time using the same frequencies and can 
adapt the frequency allocation to where the most 
users are located. With adaptive beam forming, 
spectral efficiency of the cell could be multiplied at 
least.  The basic principles and architecture of SDMA 
wireless communication systems are outlined. 
Experimental results obtained from systems built to 
these new architectural specifications are presented 
demonstrating the efficiency of SDMA technology. 
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Introduction 

Urbanization in India is taking place at fast rate. The 
proportion of urban population increased from 20% 
in 1982 to more than 50% in 2015. Large-scale 
urbanization has had a dramatic impact on the 
environment. Studies that assess this process and its 
impacts are important for taking remedial actions 
and designing better urbanization strategies for the 
future. To achieve these goals, detailed urban land 
cover/use maps are required. 

Currently, land cover information with resolutions 
ranging from low to high is the primary data source 
used in studies such as urban growth simulation, 
evaluation of urban public health, and assessment of 
urban ecosystem services .However, to study issues 
such as housing provision, urban transportation, job 
accessibility and residential relocation ,and land use 
patterns, detailed information on urban land use is 
needed due to the difference between the two 
concepts: land use is a cultural concept that 
describes human activities and their use of land, 
whereas land cover is a physical description of land 
surface. Land cover can be used to infer land use, but 
the two concepts are not entirely interchangeable. 

Nevertheless, high-resolution urban land use maps 

covering large spatial extents are relatively rare 
because local knowledge and the techniques 
necessary for developing these types of maps are 
often not available, particularly for developing 
regions. Moreover, urban land use maps are normally 
produced by interpreting aerial photographs, field 
survey results, and auxiliary materials, such as 
appraisal records or statistical data.. 

Satellite-based remote sensing holds certain 
advantages in monitoring the dynamics of urban 
land use because of the large spatial coverage, high 
time resolution, and wide availability. Pixel-based 
image classification methods using spectral and/or 
textural properties are frequently applied to extract 
urban land use information. Recently, per-field and 
object-based classification methods have gained 
popularity in deriving land uses from the satellite 
images because per-field classification methods can 
better describe the function of urban areas and serve 
the needs of urban planning . Although significant 
progress has been achieved, deriving high-resolution 
urban land use maps from satellite images is still a 
difficult task. The medium-resolution satellite images 
(e.g., Landsat images) allow for mapping urban areas 
at the large spatial scale, but it is still difficult to 
extract socioeconomic features of urban areas from 

Abstract 

High-resolution urban land use maps have important applications in urban planning and 
management, but the availability of these maps is low in countries such as India due to lack of 
resources. To address this issue, we have developed a protocol to identify urban land use functions 
over large are as using satellite images and open social data. We first derived parcels from road 
networks contained in Open Street Map (OSM) and used the parcels as the basic mapping unit. We 
then used 10 features derived from Points of Interest (POI) data and two indices obtained from 
Landsat. Similarity measures and threshold methods were used to identify land use types in the 
classification process. This protocol was tested in Haryana, India. The results showed that the 
generated land use map had an overall accuracy of 91.04 %. The map revealed significantly more 
details of the spatial pattern of land uses in Haryana than the land use map released by the 
government. 
 
Keywords: urban land parcel; remote sensing; social data; land use 
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these images. Land cover information derived from 
medium-resolution satellite images cannot provide 
sufficient separation among urban functional zones. 

Satellite images with high spatial and spectral 
resolution provide more detailed information on 
urban structures and thus facilitate the assignment of 
socioeconomic functions to different zones. 
Nevertheless, these images are prohibitively 
expensive in general. 

Data Collection 

The administrative boundary of Haryana falls over 
two sets of Landsat images (path/row: 123/32 and 
123/33). Totally 14 Landsat 8 Operational Land 
Imager (OLI) images of 2013 were procured as our 
primary data source from the U.S. Geological Survey 
(http://earthexplorer.usgs.gov/).These images were 
selected because of the low cloud proportions 
(<10%). Multiple available Landsat images with good 
quality in 2013 were used to remove the impact of 
cloud contamination, phenology of vegetation and 
cropland rotation. In addition, a seasonal dynamic of 
land cover series,  

Data on the road networks of Haryana were collected 
from Open Street Map (OSM) 
(https://www.openstreetmap.org), a provider of free 
open geographical data. The data are in vector 
format and contain different classes of streets 
organized using street levels and sizes. Street levels, 
in descending order, correspond to primary 
highways, primary roads, secondary roads, and small 
roads (i.e., local, neighborhood and rural streets). 
Each point contains the functional and locational 
properties of a site, The initial twenty types of POI 
were aggregated into 10 general categories, 
including residential, marketing and recreation, 
service building, hotel and restaurant, industrial, 
medical, educational, institutional infrastructure, 
government and social organization, and 
transportation land .POIs that did not belong to the 
aforementioned groups were removed. The quality 
of the POI data were verified by checking 100 
randomly sampled sites manually and the resulting 
accuracy level was 97%. Although spurious social 
data may occur, the overall pattern (or distribution) 
can be accurately reflected by using a huge amount 
of points. 

Method 

The overall structure of the protocol is shown in 
Figure. First, the entire study area was segmented 
into parcels based on road networks following. 
Parcels are basic units used in this classification 
scheme with the assumption that they are 
homogeneous in terms of urban functions . The 
parcels were then separated into built-up areas and 
non-built-up areas based on classified impervious 
surface areas and defined our classification system 
based on these two regions. The function of each 
parcel was inferred using the normalized feature 
distance (or similarity) to the pre-collected training 
sample units. The similarity of the built-up parcels 
was based on 10 socioeconomic features (i.e., 
residential, marketing and recreation, service 
building, hotel and restaurant, industrial, medical, 
educational, institutional infrastructure, government 
and social organization and transportation land) that 
were derived from the normalized kernel densities of 
the different functions of POI data and two physical 
indices derived from multi-temporal Landsat images. 

Processing POIs 

Within the spatial extent of a parcel, there may be a 
variety of POIs of different types, which can be 
regarded as having compound functions instead of a 
single function. In addition, the qualities of POIs vary 
among different categories, i.e., the number of POIs 
associated with the commercial type is greater than 
the other types. This results in an unbalanced 
distribution of the numbers of points among 
different POI types. To cope with these issues, we 
normalized the functional intensity of the different 
POI types using kernel density estimation. Kernel 
density analysis was implemented using the 
quadratic kernel function with a search radius of 500 
m. The output is a smooth surface indicating the 
densities, and regions with relatively higher density 
values indicate that there are more POI points. This 
processing can mitigate possible errors caused by 
unbalanced quantity gaps among different POI types. 
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Figure: Training samples for nine subclasses of land 
use in the built up regions: (a) cottage; (b) 
community; (c)retail place; (d) service building; (e) 
industrial lands; (f) medical places; (g) education 
/research places; (h) administrative office. 

Determination of Parcel-Based Land Use 

Using the training parcels that were collected based 
on the definition of the land use classification, a 
normalized feature distance (similarity) in built-up 
regions was computed on a parcel-by-parcel basis. 
The features used for calculating the similarity index 
include 10 POI density images, one NDVI band and 
one NDBI band. Two statistical parameters (i.e., the 
mean value and standard deviation) were previously 
estimated using the collected training samples. Then, 
the similarity index of a given parcel was compared. 
xi and si are the mean and standard deviation of the 
pre-defined land use type i acquired from the 
training parcel; m is the total number of land use 
classes; and xj is the parcel value (i.e., the mean of all 
pixels within the parcel) for feature j in either 
normalized POI density images, NDVI or NDBI. The 
smaller feature distance means higher similarity to a 
corresponding land use type. The urban land use 
type of a parcel was determined by calculating 
similarity Si of the parcel to training samples, and the 
pre-defined land use type of training samples which 
has the minimum value of Si was assigned to this 
parcel. 

In addition, the land cover map was adopted to 
determine the land use of parcels in non-built-up 
lands. A land parcel commonly has multiple land 
cover types. The dominant land cover type was 
identified and the land use function of this land 
cover type was assigned to the corresponding parcel. 
Finally, the classified built-up and non-built-up areas 
were combined to form the detailed land use map 
for the entire city. 

Accuracy Assessment and Uncertainty 

To assess the performances of land use classification, 
a random sampling scheme was adopted to collect a 
testing sample set over the study area. All testing 
parcels were surveyed by a field crew with a relatively 
high level of confidence. The total number of 
collected testing parcels was 269, among which 180 
were located in built-up regions, and 89 were in non-
built-up areas. Thereafter, confusion matrixes for 
Level I and Level II were built. 

To assess the uncertainty of the obtained urban land 
use map, the standard deviation of similarities 
among all land use types for each parcel was used as 
an approximate indicator. Low standard deviation 
values suggested that there was a relatively little 
similarity difference among the different types of 
land use, which meant that the identified land use 
was more uncertain. High standard deviation values 
indicated considerable variance of similarities among 
different land use types, which would tend to result 
in a more credible assigned type of land use to a 
parcel because the minimum similarity was 
considerably different. This approach qualitatively 
captured the overall pattern of the uncertainty 
distribution. 

Discussion  

In This study, we utilized both medium resolutions. 
Satellite remote sensing data and open social data 
describe the biophysical elements of urban areas. 
The open social data indicate human activities of a 
place, especially inside the built-up area. The use of 
both data sources is beneficial for urban land use 
type identification in urban areas. In addition, the 
sensitivity of features adopted in the similarity 
assessment was tested. If we used only the POI or 
two biophysical features derived from the Landsat 
images (i.e., NDVI, NDBI), the obtained accuracies of 
the urban land parcels (Level I) in the built-up region 
are 41% and 31%, respectively. However, when 
combined, the accuracy reaches 75%. Moreover, 
some function types that were not identified in 
previous studies have been classified in our result, 
such as service buildings, medical and public places. 
Hence, the use of both features at the parcel level 
produced more detailed and accurate land use maps 
than studies using single source data. 

Conclusions 
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High-resolution land use maps are needed for 
academic research and urban management. 
However, complex and heterogeneous urban 
landscapes pose challenges to land use mapping. 
The use of both physical features (i.e., spectral 
information) derived from remotely sensed data and 
social attributes (e.g., socio-economic function) 
derived from open social data can help to delineate 
the detailed land use patterns in urban areas. We 
developed an approach to combine the strength of 
these two types of data to identify land use types 
quickly over a large area. The use of both biophysical 
features and socioeconomic features resulted in a 
land use map with higher accuracy and more detail. 
The overall accuracy of the land use map for this 
extremely heterogeneous urban area reached 81.04% 
and 69.89% for the Level I and Level II categories, 
respectively. This approach can be applied to derive 
land use maps of a large area in a relatively short 
time wherever satellite data and open social data are 
available, especially for fast-growing urban areas in 
developing countries. 

More efforts can be undertaken for further 
improvement. First, incorporating both road 
networks derived from open social data and 
segmentation derived from biophysical features (e.g., 
bands in Landsat images) may be helpful to generate 
more detailed parcels, especially for suburban areas 
in which road networks are relatively sparse. Second, 
the shapes and sizes of parcels can be considered 
when assigning possible land use types (e.g., parcels 
in industrial areas are relatively large, but parcels in 
residential areas are small). Third, non-linear 
approaches, such as neural networks, can be 
considered when building the relationships between 
physical and socioeconomic features, if the number 
of pre-collected training parcels is adequate. 
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Introduction 

In our daily life we utilized our hand to do many 
tasks. Application like robotic, design/manufacturing, 
art and entertainment, information, visualization sign 
language understanding, medicine/health care etc. 
Every year, millions of people worldwide experience 
problems because of traumatic brain injuries 
degenerative disease articulation traumas. 
Rehabilitation aims to restore patient’s physical, 
sensory and mental abilities affected by injuries, 
diseases and disorder, and to support the patient to 
compensate the deficit that is not medically 
treatable.  

In recent year, researchers have been focusing on 
hand gestures detections and been popular for 
developing applications in a field of robotics and 
extended in the area of artificial or prosthetic hands 
that can mimic the behavior of a natural human 
hand. The adoption of robotics system would reduce 
the healing time and in the future would allow the 
tele-rehabilitation management giving the patient 
the ability to perform exercise at home.   

This project all the utilizes a similar approach for the 
detection of the movement of the finger, however 
we have tried to extrapolate the idea in a slightly 
different perspective and have come up with a small 
yet significant application in the field of 
bioengineering. This project can be used for the 
speechless patients with half of their bodies 
paralyzed and who are not able to speak but are 
able to move their fingers. The aims and objectives 
of this project to develop an economical and simple 
solution for the detection of finger gestures using 
the sensorized glove permits to measure 10 joints of 
one hand. 

Methodology 

This system is made out of transmitting section and 
receiving section. The transmitting section comprises 
of glove including five flex sensors (one for every 
finger and number of sensor may be change) join 
with microcontroller. The management of sensor 
estimation is allotted to the ATMEGA16 
microcontroller that performs information 
transformation. The output of ATMEGA16 is 
displayed on 16*2 LCD. The finger movement are 
detected or not will be displayed on LCD on 

Abstract 

Generally parallelized person cannot communicate with the normal person so we are developing a glove, in 
which the parallelized person can give the sign through wearable glove which helps to communicate with 
normal persons. The main objectives of this project are to detect the position of fingers and give command 
to the doctor.  It consists of a glove in which flex sensor are attached to an electronic conditioning circuit. 
The glove can have several other applications such as:(1) The recognition of sign language,(2) The diagnostic 
measured of the finger movement at a distance and (3) The interaction with virtual reality. This paper 
focuses on studying and implementing a system for measuring the finger position of one hand. It can be 
used in rehabilitation purpose and here we focus on biomedical application which exhibit co ordination 
between parallelized patient and doctor. So this is a simple and moderate system. 

Keywords: Flex sensor, Graphical User Interface, Rehabilitation, Sensorized glove, Wireless 
communication. 
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transmitter side. Power supply of 5v is used to 
trigger ATMEGA 16. The output of ATMEGA 16 is 
given to CC2500 for wireless communication. 

The receiving section, which consist of power supply 
section ,CC2500, wireless module,ATMEGA16 ,GUI, 
motor driver(l293d IC) and robotic arm . the power 
supply of 5v is given to ATMEGA16. The transmitted 
information through wireless module CC2500 is 
given to the receiver side cc2500 wireless module. 
The output of wireless module is given to 
theATMEGA16.  For displaying the data from CC2500 
wireless module receiver on pc. We have used the c# 
software using this c# software; we created the 
graphical user interface (GUI). The information on 
ATMEGA16 is transmitted to motor driver (l293d). In 
ATMEGA16, port B directly connected to l293d 
(motor driver IC/ dc motor). To drive motor driver IC 
we require 400ma of current. Motor driver IC drive 
the motor, robotic arm by giving suitable commands 
like open arm, close arm, up and down by using c# 
programming.   

 

Fig. Transmitter section 

 

Fig. Receiver section 

Hardware and Software 

(A)Flex Sensors 

The Flex Sensor patented technology is based on 
resistive carbon elements. As a variable printed 
resistor, the Flex Sensor achieves great form-factor 
on a thin flexible substrate. When the substrate is 
bent, the sensor produces a resistance output 
correlated to the bend radius—the smaller the 
radius, the higher the resistance value. 

 

 

Features 

•  Size: approx 0.28" wide and 1"/3"/5" long 

•  Resistance Range: 1.5-40K ohms depending on 
sensor. Flex point claims a 0-250 resistance range. 

•  Lifetime: Greater than 1 million life cycles 

•  Temperature Range: -35 to +80 degrees Celsius 

•  Hysteresis: 7% 

•  Voltage: 5 to 12 V 

(B) ATMEGA16 

• High-performance, Low-power Atmel® AVR® 8-
bit Microcontroller.                 

• Advanced RISC Architecture. 

• High Endurance Non-volatile Memory segments. 

• 16 Kbytes of In-System Self-programmable Flash 
program memory. 

• 512 Bytes EEPROM. 

• 1 Kbyte Internal SRAM. 

• Two 8-bit Timer/Counters with Separate 
Prescalers and Compare Modes. 
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• One 16-bit Timer/Counter with Separate 
Prescaler, Compare Mode, and Capture. 

• Mode. 

• 8-channel, 10-bit ADC. 

• Programmable Serial USART. 

 

(C) CC2500 

CC2500 is wireless transmitter receiver developed by 
Texas instruments which is used in 2400-2483.5 MHz 
ISM/SRD band systems. In this project, the input 
present at PORTD of transmitter atmega8 is 
transmitted wirelessly to the PORTD of receiver 
atmega8. This project shows how to configure 
registers of CC2500, how to give commands to 
CC2500 and how to activate transmission or receiver 
mode of CC2500 via SPI interfacing with AVR 
microcontroller. The CC2500 RF module is a low-cost 
2.4 GHz transceiver used in very low power wireless 
applications. The RF transceiver is integrated with a 
highly configurable baseband modem. It support 
OOK, 2-FSK, GFSK, and MSK modulations. It works in 
voltage range of 1.8 - 3.6V. Two AA batteries are 
enough to power it.  It has 30m range with onboard 
antenna. It is always used with microcontroller which 
supports SPI communication. 

 

Results 

In this paper we measure the angle of the finger. At 
transmitter section we attached the sensor with 
glove. For displaying the data from RF module 
receiver on PC we have used the C# software. Using 
this C# software we created a Graphical User 
Interface (GUI). 

 

Fig       (A)   (B)   (C) 

 

Fig.(d) GUI ToolBox1 
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Fig. (e) GUI ToolBox2 

Fig (a) showing flex sensor attached with glove. 
Fig.(b) & fig.(c) showing the gesture of hand 
according to that result will be shown in GUI ToolBox 
in fig.(d) & fig. (e) 

Conclusion 

This project is useful for speechless and paralyzed 
patient with any language which fills the 
communication gap between patient and doctor. 
This system gives the voice command as well as 
gestures to the receiver side. It is portable device 
and it requires less power for operation. This system 
has application in robotic, gaming, sign language 
etc. Here we are working on biomedical application. 
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Introduction 

Image compression is a process of reduction of the 
number of bits used to define an image. Many 
techniques are available. For example, run-length 
encoding scheme permits a set of pixels consists the 
same color to be mentioned by the color and 
number of pixels resolution with that color in a 
sequence. Other approaches consist of fractal image 
compression and wavelet image compression. 

Compression can produce an ballpark figure of the 
image, in which case it is not possible to decompress 
the image and retrieve the original form. Image 
compression is typically performed through an 
image/data compression algorithm or codec. 
Basically such codecs / procedures pertains multiple 
approaches to decrease the image size, like as by: 

 Justifying all likewise colored pixels by the color 
name, code and number of pixels. This approach one 
pixel can suitable to hundreds or thousands of pixels. 

 The image is formed and represented using 
mathematical wavelets. 

 Splitting the image into different parts, each 
identifiable using a fractal. 

Some of the general image compression methods 
are: 

 Fractal mode compression 

 Wavelets compression 

 Chroma sub sampling transform 

 Transform coding 

 Run-length encoding 

Related Work 

Following are the image compression procedures 
which are implemented in computer vision 
technologies. The core reason of all these 
conventional and meta-heuristics image 
compression procedures are proper exploitation of 
possessions. Some of the procedures are considered 
below with due to the author and their task.  

SAR Image Compression Using Multi scale Dictionary 
Learning and Sparse Representation [1]: In this they 
focus on a new compression scheme for synthetic 
aperture radar (SAR) amplitude images. SAR images 
have some different characteristics when compared 
with outdoor images that can affect the layout of a 
compression technique. First, we explain SAR 
properties, sparse representation, and dictionary 

Abstract 

In this earlier multimedia scenario, the various disputes are the optimized use of storage space and 
also bandwidth. In order to shrink the storage space of pictures and transmission of information with 
customize limited bandwidth availability, Image compression plays a crucial role by retreating the size 
of image and to exploit the bandwidth in economical and valuable manner without demeaning the 
superiority of image. In this paper we explore the review of different compression of images with their 
pros and cons. The overall compression process helps to reach a satisfactory level for image 
transmission in limited bandwidth over a telecommunication medicine application. We analyzed the 
performance of image compression technique using quality metrics such as Peak Signal to Noise Ratio 
(PSNR), Mean Square Error (MSE) and Compression Ratio (CR). The obtained results show that local 
thresholding provides better reconstruction of image than Global thresholding. 

Keywords: Mean Square Error (MSE), Compression Ratio (CR), Peak Signal to Noise Ratio (PSNR), 
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learning theories. Second, we propose a novel SAR 
image compression scheme by using multi scale 
dictionaries. The experimental result says that the 
proposed method is suitable for saving the desired 
characteristics of SAR images with a competitive 
compression performance. 

Cloud-Based Image Coding for Mobile Device- 
towards Thousand to One Compression [2]: They 
propose a method of cloud-based image coding that 
is distinguish from current image coding even on the 
position. Initially, they explain an input image 
depend on its down-sampled version and local 
keypoint descriptors. Second, the down-sampled 
image is compressed using current image coding. 
The experimental results show that the visual quality 
of reconstructed images is significantly better than 
intra-frame coding in HEVC and JPEG at thousands 
level to one desired compression. 

Compression Efficiency for Combining Multiple 
Embedded Image Compression Methods with 
Huffman Encoding [3]: In this paper compression was 
done with the help of different embedded wavelet 
based image coding in combination with Huffman- 
encoder. There were different kinds of procedures 
available for lossy image compression out of which 
EZW, SPIHT and Modified SPIHT algorithms are the 
some of the important compression techniques. At 
last results show that these hybrid algorithms give 
quite promising PSNR values at low bitrates. 

Region Based Lossless Compression for Digital 
Images in Telemedicine Application [4]: In these 
areas, lossless compression can support to achieve 
high efficiency performance in telemedicine 
applications. Main benefits of Region based coding 
method is elaborated in this paper. Here the ROI 
section of the image is represent by manually and 
combined with the effect of Integer Wavelet 
Transform (IWT). IWT compression approach is 
suitable for reconstruct of source image, reversibly 
with desired quality. The result of compression 
process gives a satisfactory for image transmission in 
limited bandwidth over a telemedicine application. 

Image Compression by Learning to Minimize the 
Total Error [5]: In this paper, we will work on lossy 
image compression technique. In which we store 
only the grayscale image and some carefully choose 
color pixel seeds. For decompression method, 
regression prototypes are learned with stored data 
to assume the missing colors. This reduces image 

compression to standard active learning and semi 
supervised learning problems. In this paper, we 
propose a novel algorithm that makes use of all the 
available during the encoding stage. By reducing the 
total color prediction error, our method may achieve 
a better compression ratio and better colorization 
quality than previous methods.  

Image Compression with Mean shift Based Inverse 
Colorization [6]: This paper tells us about a mean 
shift segmentation based on inverse colorization 
approach for image compression. The compression 
makes use of the mean shift segmentation 
procedure in automatically choosing the 
representative pixels from the source image from 
which the colored image is reconstructed by the 
decompression. Through the modes of the clustered 
regions as the representative pixels, the compression 
rate becomes high and reconstructed image has 
good visual quality. 

Lossless medical image compression by IWT and 
predictive coding [7]: E-health was born with the 
integration of networks and telecommunications. In 
recent years medical care systems rely on images 
obtained in two dimensional tasks in the case of still 
images, or multi dimensional tasks for volumetric 
video strips and images. Medical information’s either 
in multidimensional or multi-resolution form, this 
creates enormous amount of data. This technique 
combines integer transforms and predictive coding 
to enhance the concert of lossless compression 
approach. The proposed methods can be calculated 
for performance using compression quality 
measures. 

Image Compression via Colorization Using Semi-
Regular Color Samples [8]: This paper improves 
colorization-based image compression by lightly 
sampling color nodes on a irregular grid and 
compressing them using JPEG compression 
standard. We explain variations of sampling situation 
depend on extreme gray-scale values for further 
increase PSNR. 

Complex SAR Image Compression Based on DLWT 
with High Clustering Capability [9]: This paper had 
two synthetic aperture radar (SAR) complex image 
compression schemes based on DLWT_IQ and 
DLWT_FFT. DLWT_IQ compresses the real sections 
and imaginary sections of the images using 
directional lifting wavelet transform and bit plane 
encoder, while DLWT_FFT compresses the real 
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images converted by fast Fourier transform. We 
focus on a novel phenomenon, that is, DLWT with 
direction calculation acquire a higher clustering 
potential for complex SAR images than DWT. Then, 
coding procedure based on DLWT accepts fewer 
coding level than DWT for the same number of 
coding coefficients and DLWT outperforms DWT in 
sequences of rate-distortion quality metrics even if 
the K-term nonlinear approximation of DWT is better 
than that of DLWT. 

Image Compression Techniques 

Image compression is an application of data 
compression that encodes the source image with few 
bits level. The main objective of image compression 
is to reduce the redundancy of the image and to 
store or transmit data in an efficient form. Fig 1 
shows the block diagram of the general image 
storage system. The key objective of such system is 
to decrease the storage quantity as much as 
probable and decoded image displayed in the 
observed can be parallel to the source image as 
much as can be.  

 

Figure 1: A General Image Storage System  

Image compression technique may be lossy or 
lossless. Lossless compression approach is favorites 
for archival purposes and often for healthcare 
imaging, engineering drawings, clip art or comics. 
Lossy compression approaches especially when used 
at low bit levels, introduce compression scenarios. 
Lossy techniques are especially perfect for natural 
images such as photographs in applications where 
slight loss of faithfulness is acceptable to observe a 
considerable reduction in bit rate level. The lossy 
compression approach that produces hardly 
noticeable differences may be called visually lossless. 

Techniques for lossless image compression are: 

Run-length encoding is considered as default 
method in PCX and as one of possible in BMP, TGA, 
TIFF 

 Area image compression 

 DPCM and Predictive Coding 

 Entropy encoding technique 

 Adaptive dictionary algorithms such as LZW used 
in GIF and TIFF 

 Deflation is used in PNG, MNG, and TIFF 

 Chain codes 

Techniques for lossy compression: 

(1) Decreasing color space to the most general colors 
in the image. The selected colors are mentioned in 
the color palette in the description of the 
compressed image. Each pixel just references the 
index of a color in color palette; this method can be 
combined with dithering to avoid pasteurization. 

(2) Chroma Subsampling - This takes benefits of the 
truth that the person eye perceives spatial changes 
of intensity more stridently than those of color by 
averaging or dropping some of the chrominance 
content in the image. 

(3) Transform coding - This is the most generally 
used technique. A Fourier-related transform like as 
the Discrete Cosine Transforms is widely used. The 
DCTs is generally explained to as "DCT-II" in the 
situation of a family of discrete cosine transforms. 
The recently developed discrete wavelet transform is 
also used extensively and followed 
by quantization and entropy level coding. 

(4) Fractal image compression. 

 

Figure 2: Comparison between Lossy and Lossless 
Methods  

Tools Related To Image Compression 
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Image Compression technique can be implements 
with MATLAB R2010a and R2012a description is 
mentioned below. 

MATLAB is a high-presentation, efficient and 
interactive tool for mathematical computing 
environment. It integrates Computation, 
visualization, graphical, processing and 
programming in an easy-to-use environment where 
questions and solutions are implements in familiar 
mathematical syntactic expression and graphical 
form. Typical uses include mathematical matrix form 
and other computation algorithm development Data 
acquisition Modeling, image processing, Data 
processing, simulation, and prototyping Data 
analysis, exploration, and visualization Scientific and 
engineering graphs and graphics platform 
development including graphical user interface 
building. MATLAB is an interactive programming tool 
whose basic data element is an array (Matrix form) in 
different dimensional scheme, that does not require 
specifying dimensioning. This allows you to solve 
many technical computing problems in different 
format, especially those with matrix and vector 
formulations, in a small fraction of the time it would 
take to write a program in a specific scalar non 
interactive language like as C or FORTRAN. The 
name MATLAB is stands for matrix laboratory. 
MATLAB is used in every facet of computational 
mathematics. Following are some commonly used 
mathematical calculations where it is used most 
commonly: Dealing with Matrices and Arrays, 2-D 
and 3-D Plotting and graphics, Linear Algebra, 
Algebraic Equations, Non-linear Functions, Statistics, 
Data Analysis, Calculus and Differential Equations, 
Numerical Calculations, Integration, Transforms, 
Curve Fitting, Various other special functions. 

 

Figure 3: MATLAB Command Window 

MATLAB has evolved over many periods of years 
with different input from many more users. In 
university research environments, it is the standard 
and efficient instructional tool for introductory and 
advanced courses in mathematics, engineering, and 
medical science. In engineering industry, MATLAB is 
the tool of choice for better high-productivity 
research, development, proactive and analysis. 
MATLAB provide basic features a family of add-on 
application-specific solutions called toolboxes. Very 
most important to most and licensed users of 
MATLAB, toolboxes allow you to learn and apply 
specialized computing technology. The Help window 
is as follows- 

 

Figure 4: MATLAB Help Window 

Following are the basic characteristics of MATLAB:  

(1) It is an upper-level language for arithmetical 
computation, revelation and application 
development.  

(2) It also enables an interactive environment for 
iterative investigation design and problem solving.  

(3) It enables vast library of numerical functions for 
sequential algebra, statistics, Fourier analysis, 
filtering, optimization, numerical integration and 
illustrate general differential equations.  

(4) It enables built-in graphical tool for visualizing 
information and methods for creating generalize 
custom plots.  

(5) MATLAB programming platform gives tools for 
creating code quality and maintainability and 
improving quality.  
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(6) It enables tools for making applications with 
customized graphical platforms.  

(7) It enables mappings for integrating MATLAB 
based algorithms with other applications and 
languages like as C, C++, Java and .NET.  

MATLAB is widely used as a numerical method in 
science and engineering, the areas of physics, 
chemistry and all engineering streams.  

Conclusion 

In this paper, we elaborate the distinguish kinds of 
image compression procedures. Most generalize 
technique for image compression is the wavelet 
approach. Image compression is one of the most in 
all, the foremost effective work in image processing 
atmosphere. During this research paper, we have got 
discuss varied programming algorithmic strategies 
and tabulated varied argument. We have notified 
that high image compression rate is most important 
concern in image processing environment. This 
paper presents a survey of image compression 
procedures in image processing environment. Main 
objective of image compression procedure is to gain 
more performance in image processing atmosphere 
by optimal usage of storage capacity and other 
resources. This research would next focus on finding 
optimal approach for better performance of 
applications running in image compression for RGB 
image. 
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COMPARISON OF REVIEW TECHNIQUES 

Image 
Compression 

Algorithm 

Image Quality 

Parameters 

Objective Tool Pros 

 

Cons 

SAR Image 
Compression Using 
Multiscale 

Dictionary Learning 
and Sparse 
Representation [1] 

Multiscale 
Dictionary Learning, 
Sparse 
Decomposition,  
Quantization and 
Coding 

Make effective 
study of 
dictionary 

learning and 
sparse 
representation 

MATLAB Powerful in 
capturing the 
important 
structural 
features and 
targets 

Quantize and 
code the 
coefficients, 

make the 
trained 
dictionary 
shape 
adaptive 

SIFT for Image 
encoding 

And RANSAC 

For Image 
Decoding [2] 

 

Score, PSNR, 

Compression Ratio, 
Visual Quality, 
Highly Correlated 
Images, 

Complexity Analysis, 
Compression with 
SIFT Feature vector 
Coding  

highly 
informative 
fused image 
through 
merging 

multiple images 

MATLAB computational
ly 

efficient, 
strong 
correlations 
between 

neighborhood 
pixels 

Complex 
Calculation 

DifferentEmbedded 
Image Compression 
Techniques with 
Huffman Encoding 
[3] 

PSNR comparison, 

 

Make effective 
image 
compression 
technique with 
Huffman 
encoding 

MATLAB Less 
Calculation, 
Less time 
execution 

SSIM is high 

Lossless 
Compression for 
Digital Images [4] 

 

ROI, Non ROI, 
Background 

Lossless 
Compression 
for 
DigitalImages 
in Telemedicine 
Application 

MATLAB An effective, 
efficient and 
feasible 
algorithm 

For the noised 
image, the 
fusion result is 
affected by 
the noise 

Image Compression 
for Minimize the 
Total Error [5] 

 

PSNR, Computation 
Efficiency Analysis, 
Comparison With 
Standard 
Techniques, 
Benchmark 
Evaluation, 
Evaluation on 
Colorization Quality, 
Implementation 

It helping to 
reducing the 
total error  

MATLAB More efficient 
image fusion 

More time 
taken in 
execution 
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Details 

Image Compression 
with Mean shift 
Based Inverse 
Colorization [6] 

SSIM value and 
compression ratio 

Makes use 
ofmeanshift 
segmentation 
algorithm and 
the 
representative 
pixels from the 
original image 
from colored 
image is 
reconstructed. 

MATLAB high mutual 
information, 

instability or 
inconsistency 

Complex 
implementatio
n code 

Image compression 
by IWT and 
predictive coding 
[7] 

Comparative 
analysis, Predictive 
coding techniques, 
Predictive Coding 
Based Image 
Compression, 
Reverse Lifting 
scheme, Forward 
lifting scheme, 
Implementation of 
Integer Wavelet 
Transform, 
Implementation 
Using Filter Bank,  

Make an 
Lossless 
medical image 
compression 
byIWT and 
predictive 
coding 

MATLAB Minimum 

artifacts and 
maximum 
edge 
preservation 

More 
mathematical 
calculation 

Image Compression 
Using Semi-Regular 
Color Samples [8] 

R-D Curve Improves 
colorization-
based image 
compression 

MATLAB Excellent 
fusion of 
multi-
resolution 
images  

Low mutual 
information 

SAR Image 
Compression Based 
on Directional 
Lifting Wavelet 
Transform With 
High Clustering 
Capability [9] 

Coding Performance 
of Amplitude SAR 
Images, 
Contribution of 
DLWT and FFT 
Program, Coding 
Performance of the 
Proposed Coding 
Algorithm 

Encodes the 
real parts and 
imaginary parts 
of the images 
using 
directional 
lifting wavelet 
transform and 
bit plane 
encoder 

MATLAB High PSNR High MSE 
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Introduction 

Wi-Fi and Wi-max have captured our attention. As 
there is no recent developments which transfer data 
at faster rate. As video information transfer taking lot 
of time. This leads to introduction of Gi-Fi 
technology. It offers some advantages over Wi-Fi, a 
similar wireless technology. Gi-Fi offers faster 
information rate in Gbps, low power consumption 
and low cost for short range transmission. This is 
developed on an integrated wireless transceiver chip. 
In which a small antenna used and both transmitter. 
Which is fabricated using the complementary metal 

oxide semiconductor (CMOS).It will allow wireless 
transfer of audio and video data up to 5 Gbps, ten 
times the current maximum wireless transfer rate, at 
one-tenth of the cost, usually within a range of 10 
meters. It utilizes a 5mm square chip and a 1 mm 
wide antenna burning less than 2 m-watts of power 
to transmit data wirelessly over short distances. In 
addition to the highly visible demand for the ever 
more network capacity, there is more number of 
other factors that make Gi-Fi technology interesting, 
including the potentially disruptive move to 
millimeter wave (mm-wave) spectrum. The possibility 

Abstract 

Gi-Fi will helps to push wireless communications to faster drive. Optical fibers played a dominant 
role for its higher bit rates and faster transmission. But the installation of cables caused a greater 
difficulty and thus led to wireless access. The standard’s original limitations for data exchange rate 
and range, number of channels, high cost of the infrastructure have not yet made it possible for 
Wi-Fi to become a total threat to cellular networks on the one hand, and hard-wire networks, on 
the other. But the man’s continuous quest for even better technology despite the substantial 
advantages of present technologies led to the introduction of new, more up-to-date standards for 
data exchange rate i.e., Gi-Fi. This is the world’s first transceiver integrated on a single chip that 
operates at 60 GHz on the CMOS (complementary metal–oxide–semiconductor)   process. It will 
allow wireless transfer of audio and video data up to 5 GB per second, ten times the current 
maximum wireless transfer rate, at one-tenth of the cost, usually within a range of 10 meters. It 
utilizes a 5mm square chip and a 1mm wide antenna burning less than 2 mwatts of power to 
transmit data wirelessly over short distances and it can operate at a frequency of 60-GHz.This 
technique called 5G. Gi-Fi supports IEEE 802.15.3C standard which uses small antenna at the 
subscriber Station. 5G is intentionally advocating technological solutions that promise reasonable 
cost and power scaling. For example, mm-Wave spectrum should be 10-100*cheaper per Hz than 
the 3G and 4G spectrum below 3GHz.Similarly, small cells should be 10-100*cheaper and more 
power efficient than macro-cells. A major cost consideration for 5G, even more so than in 4G due 
to the new BS densities and increased bandwidth, is the backhaul from the network edges into the 
core.  

Keywords:- GI-FI, mm-wave, macro-cells, CMOS Threshold 

Importance of Gi-Fi Technology in Wireless-Communication

35



 

of an “Internet of Things” comprised of billions of 
miscellaneous devices and increasing integration of 
past and current cellular, Wi-Fi standards to provide 
a ubiquitous high-rate, low-latency experience for 
network users. This technology will need to be able 
to efficiently support a much larger and more diverse 
set of devices. With the rise of machine-to-machine 
communication, a single macro-cell may need to 
support 10,000 or more low-rate devices along with 
its traditional high-rate mobile users. 

 

Fig.1 GI-FI chip 

Gi-Fi technology offering reduced the chip size and 
power consumption, can be used to send and receive 
large amounts of data in a variety of applications. 
This technology may be, fast data-synchronization 
rates enable the rapid transfer of video, bringing the 
wireless office closer to reality. Gi-Fi may be 
effectively used in wireless pan networks, Inter-
vehicle communication systems, Ad-hoc information 
distribution with Point-to-Point network extension, 
media access control (MAC), imaging and other 
applications. This technology is able to transfer 
gigabits of data within seconds and therefore it can 
be used for huge data file transmission. This 
technology also can be used in broadcasting video 
signal transmission system in sports stadiums and 
mm-Wave video video-signals transmission systems.   

Network Evolution  

 

Fig.2 Network Evolution of GI-FI  

Gigabit Wireless Features  

Gi-Fi technology allows wireless uncompressed high 
definition content and operates over a range of 10 
meters without any interference. Gi-fi chip has 
flexible & highly portable.  

1. Capacity of High Speed Data Transfer  

The data transfer rate of Gi-Fi is 5 Gbps; which is 10 
times the data transfer of the existing technologies. 

2. Interference in Data Transfer  

Gi-Fi uses the 60GHz millimeter wave spectrum to 
transmit the data, which gives it an advantage over 
Bluetooth, Wi-Fi, Wi-max. 

3. Power Consumption 

Wi- Fi and Bluetooth are 5mili watts and 10mili watts 
power-consumption but chip of Gi-Fi uses a tiny 
one-millimeter-wide antenna and it has less than 
2milli watts of power consumption. 

4. Provides High Security  

This technology is based on IEEE 802.15.3C and this 
standard provides more security. An 802.15.3C based 
system uses small antenna at subscriber station. It 
supports line-of-sight operation. In this technology 
we will use millimeter wave antenna which will 
operate at 60 GHz frequency which is unlimited 
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band. Because of this band we are achieving high 
data rates energy propagation. In the 60 GHz band 
has unique characteristics that make possible many 
other benefits such as excellent immunity.    

Model of Gi-Fi Wireless Technology 

 

Fig.3 Model of Gi-Fi Wireless Technology  

Gi-Fi access devices in wireless PAN Networks: 

  

Fig.4 GI-FI access devices 

  

Applications of GI–FI Technology  

(i) House hold appliances:  Consumers could typically 
download a high definition movie from a kiosk in a 
second. It makes a wireless home and offices in a 
future. 

 

(II) Office appliances:  

This transfers data at high speeds which made work 
very easy and also provide high quality of 
information from internet. 

  

(III) Inter Vehicle Communication system 
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Comparison of Bluetooth, Wi-Fi, Wi-Max and 
with GI-FI 

 

Conclusion 

Gi-Fi integrated transceiver chip may be launched by 
NICTA (National Information and Communication 
Technology Research Centre) Melbourne, Australia in 
next year so Australia may be launched first. The cost 
of this technology is very low so many companies are 
interested to launch him like LG, Intel, NEC, Samsung, 
Si-BEAM, Sony, Toshiba etc.  We are expecting Gi-Fi 
may be dominant technology in wireless- 
networking. Gi-Fi technology removes cables that for 
many years ruled over the world and provides high 
speed data transfer rate. This has much number of 
applications and  it can be used in many places and 
devices such as smart phones, wireless pan networks, 
media access control and mm-Wave video-signals 
transmission systems.  This will be fully mobile, as 
well as providing low-cost, high broadband access 
with very high speed. 
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Introduction 

Multi-focus image fusion is challenging task in the 
area of digital image processing and as a result has 
“all- in-focus” image that integrate complementary 
and redundant information from multiple images. 
Important applications of image fusion include 
medical imaging, remote sensing, computer vision, 
and robotics. Also, image fusion is of particular 
importance in modern microscopy where the 
resolution is compromised by the limited depth of 
focus.  Image fusion is the process of combining 
information of two or more images of a scene into a 
highly informative image that contains more 
information than any other original image. That 
image contains all significant information from multi-
focus images that are result of compatible sensors or 
different depth of focus the same sensor. The actual 
fusion process can be performed at different levels of 
information representation. A common 
categorization is to distinguish between:   

(1) pixel level,    

(2) feature level,   

(3) symbol level.   

Image fusion at pixel level means fusion at the lowest 
processing level referring to the merging of 
measured physical parameters. This fusion method is 
also known as nonlinear fusion method. Fusion at 
feature level requires feature extraction prior, to 
identify characteristics such as size, shape, contrast 
and texture. The fusion is thus based on those 
extracted features and enables the detection of 
useful features with higher confidence. Fusion at 
symbol level allows the information to be effectively 
combined at the highest level of abstraction. The 
choice of the appropriate level depends on many 
different factors such as data sources, application 
and available tools. 

The need for better diagnosis and clear 
interpretation of the obtained images give rise to 
image fusions. The term fusion means to combine 
the information acquired in several domains. Image 
fusion has become a popular technique used within 
medical diagnosis and treatment. 

Abstract 

Image fusion is an important technique for various image processing and computer vision 
applications such as feature extraction and target recognition. Through image fusion, different images 
of the same scene can be combined into a single fused image. Current image coding with image 
fusion schemes make it hard to utilize external images for transform even if multi-focus images can be 
found in the cloud. To solve this problem, we analyze different method of multi-focus image fusion 
scheme that is different from current image fusion scheme even on the ground. For this purpose, we 
study of various image fusion techniques with their pros and cons. A fast and efficient image fusion 
technique is proposed for creating a highly generated fused image through merging multiple 
corresponding multi-focus images. The proposed technique is implement on a specific tool namely as 
MATLAB (R2012a) latest version. Analytical results represent that the proposed technique can obtain 
state-of-the-art performance for image fusion of multi-focus images. 

Keywords: Image processing, Image fusion, Feature extraction, Multi-focus image, MATLAB 
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Figure 1: a), b), d), e) Two scene images with different 
depth of focus, c), f) Fused images 

Image fusion is the process of integrating 
information from two or more images of an object 
into a single image. The integrated image is more 
informative for explanation and analysis. It is possible 
that several images of same object provide different 
information based on different resolution and 
viewing angle, to merge the different information 
and obtain a new and improved image we have a 
fusion technique. Fused images can be created by 
combining information from multiple modalities such 
as magnetic resonance image (MRI), computed 
tomography (CT), positron emission tomography 
(PET) and single positron emission computed 
tomography (SPECT). 

Related Work 

Following are the image fusion procedures that are 
implemented in computer vision technologies. The 
core reason of all these conventional and meta-
heuristics image fusion procedures are proper 
exploitation of possessions. Some of the procedures 
are considered below with due to the author and 
their task.  

Guided-Filtering based weighted average technique 
[1]: A novel guided filtering-based weighted average 
technique is proposed to make full use of spatial 
consistency for fusion of the base and detail layers. 
Experimental results demonstrate that the proposed 
method can obtain state-of-the-art performance for 
fusion of multispectral, multifocus, multimodal and 
multiexposure images.  

Empirical Mode Decomposition [2]: In this paper, 
novel multifocus image fusion algorithm based on 
complex Empirical Mode Decomposition is proposed. 
Experimental results show that the proposed novel 
method for image fusion is more effective than other 
multifocus image fusion methods based on EMD. 
There are many numbers of procedures that are 
already practical neither in a private cloud scenario 
nor in a hybrid cloud scenario. 

Non Subsampled Contourlet Transform and An 
Image Decomposition Model [3]: In this paper, a 
novel image fusion algorithm based on the non 
subsampled contourlet transform (NSCT) and an 
image decomposition model (IDM) is proposed, 
aiming at solving the fusion problem of multifocus 
images. In order to select the coefficients of the 
fused image properly, the selection principles for 
different sub bands are discussed, respectively.  

Local Neighbor Sum of Laplacian in NSCT Domain 
[4]:  The NSCT not only possess the main features of 
multi-scale, multi-directional and time-frequency 
localization, but also offer the property of the shift-
invariant which is vital to image processing. Firstly, 
multi-scale decomposition is performed on source 
images using NSCT to get high-frequency and low-
frequency images. Secondly, the Novel Sum-
Modified-Laplacian and Local Neighbor Sum of 
Laplacian are respectively used to select the low pass 
coefficient and high pass coefficients to combine 
fused image. Finally, the inverse non subsampled 
contourlet transform is applied to obtain fused 
image. 

Daubechies Wavelet Transform [5]: The fusion 
process starts with comparison of block wise 
standard deviation values of the coefficients. Here 
the standard deviation can be used to characterize 
the local variations within the block. 

Shift-Invariant Wavelet Transform [6]: In this paper 
we propose a novel approach to the fusion of 
spatially registered images and image sequences. 
The fusion method incorporates a shift invariant 
extension of the discrete wavelet transform, which 
yields an over complete signal representation. 

Wavelet Domain Using Statistical Properties of 
Neighborhood [7]: In this paper we present a novel 
fusion rule which can efficiently fuse multifocus 
images in wavelet domain by taking weighted 
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average of pixels. The weights are adaptively decided 
using the statistical properties of the neighborhood. 

Bilateral Gradient Based Sharpness Criterion [8]: In 
this paper we are proposing the method which 
combines the multi-resolution transform and local 
phase coherence measure to measure the sharpness 
in the images. The performance of the fusion process 
was evaluated with mutual information, edge-
association and spatial frequency as quality metrics 
and compared with Laplacian pyramid, DWT 
(Discrete Wavelet Transform) and bilateral gradient 
based sharpness criterion methods etc.  

Image Fusion Techniques 

Image fusion is the process of integrating two or 
more images to form one image which is highly 
informative. The main aim of this process is to extract 
the features which are perceptually important from 
all the images and combine them to form a fused 
image which is more suitable for computer 
processing and human visual perception. Image 
fusion is playing a major role in the research areas 
such as Medical Imaging, Remote sensing, computer 
vision, Robotics and Microscopic imaging etc. In the 
process of image acquisition the image quality 
depends on the focal length or focus of the optical 
system. If the lens focusing is poor the resultant 
image will suffer from blurring. Also it is not possible 
to focus all the objects in a scene equally. Therefore 
Multifocus fusion techniques are essential to create 
an image which contains all the objects are in-focus 
from two or more images.  

Tools Related To Image Fusion 

Image fusion technique can be implements with 
MATLAB R2010a and R2012a version which is 
described below. 

MATLAB is a high-performance, efficient and 
interactive language for technical computing 
environment. It integrates Computation, 
visualization, graphical, processing and programming 
in an easy-to-use environment where problems and 
solutions are expressed in familiar mathematical 
syntactic notation and graphical form. Typical uses 
include mathematical matrix form and other 
computation algorithm development Data 
acquisition Modeling, image processing, Data 
processing, simulation, and prototyping Data 
analysis, exploration, and visualization Scientific and 

engineering drawing and graphics Application 
development, including graphical user interface 
building MATLAB(A Technical Computing Tool) is an 
interactive programming tool whose basic data 
element is an array (Matrix form) in different 
dimensional scheme, that does not require to specify 
dimensioning. This allows you to solve many 
technical computing problems in different format, 
especially those with matrix and vector formulations, 
in a small fraction of the time it would take to write a 
program in a specific scalar non interactive language 
like as C or FORTRAN. The name MATLAB is stands 
for matrix laboratory. MATLAB is used in every facet 
of computational mathematics. Following are some 
commonly used mathematical calculations where it is 
used most commonly: Dealing with Matrices and 
Arrays, 2-D and 3-D Plotting and graphics, Linear 
Algebra, Algebraic Equations, Non-linear Functions, 
Statistics, Data Analysis, Calculus and Differential 
Equations, Numerical Calculations, Integration, 
Transforms, Curve Fitting, Various other special 
functions. 

MATLAB has evolved over many periods of years 
with different input from many more users. In 
university research environments, it is the standard 
and efficient instructional tool for introductory and 
advanced courses in mathematics, engineering, and 
medical science. In engineering industry, MATLAB is 
the tool of choice for better high-productivity 
research, development, proactive and analysis. 
MATLAB provide basic features a family of add-on 
application-specific solutions called toolboxes. Very 
most important to most and licensed users of 
MATLAB, toolboxes allow you to learn and apply 
specialized computing technology. The basic features 
of MATLAB are as follows:  

(1) It is a high-level language for numerical 
computation, visualization and application 
development.  

(2) It also provides an interactive environment for 
iterative exploration, design and problem solving.  

(3) It provides vast library of mathematical functions 
for linear algebra, statistics, Fourier analysis, filtering, 
optimization, numerical integration and solving 
ordinary differential equations.  

(4) It provides built-in graphics for visualizing data 
and tools for creating custom plots.  
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(5) MATLAB's programming interface gives 
development tools for improving code quality and 
maintainability and maximizing performance.  

(6) It provides tools for building applications with 
custom graphical interfaces.  

(7) It provides functions for integrating MATLAB 
based algorithms with external applications and 
languages such as C, Java, .NET and Microsoft Excel.  

MATLAB is widely used as a computational tool in 
science and engineering encompassing the fields of 
physics, chemistry, math and all engineering streams. 
It is used in a range of applications including: Signal 
Processing and Communications, Image and Video 
Processing, Control Systems, Test and Measurement, 
Computational Finance, Computational Biology. 

CONCLUSIONS 

In this paper we elaborate the distinguish kinds of 
image fusion procedures. Most generalize approach 
for image fusion is the wavelet approach. Image 
fusion is one of the most in all, the foremost effective 
work in image processing atmosphere. During this 
research paper, we have got discuss varied 
programming algorithmic strategies and tabulated 
varied argument. We have notified that high fused 
image quality index is most important concern in 
image processing environment. This paper presents a 
survey of image fusion procedures in image 
processing environment. Main objective of image 
fusion procedure is to gain more performance in 
image processing atmosphere by optimal usage of 
storage capacity and other resources. This research 
would next focus on finding optimal approach for 
better performance of applications running in image 
fusion. 
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COMPARISON OF REVIEW TECHNIQUES 

Image Fusion 
Algorithm 
 

Image Quality 
Parameters 
 

Objective Tool Pros 
 

Cons 

Guided-Filtering 
based weighted 
average 
technique  
 

Normalized 
Mutual 
Information, 
Structural 
SIMilarity, 
Universal 
Image Quality 
Index, 
Gradient 
Based Index, 
Phase 
Congruency 

highly 
informative 
fused image 
through 
merging 
multiple 
images 

MATLAB computationally 
efficient, strong 
correlations 
between 
neighborhood 
pixels 

Complex 
Calculation  

Empirical Mode 
Decomposition  

Intrinsic mode 
functions, 
Weights 
coefficients 

More effective 
image fusion 

MATLAB nonexistent 
texture in 
fused image is 
avoided, 
calculation is not 
required 

Pixel Saliency is 
high 

Non Sub-
sampled 
Contourlet 
Transform and 
An Image 
Decomposition 
Model  

Mutual 
Information, 
Quality Image 
Index 

Fusion 
problem of 
multi-focus 
images 

MATLAB Less Calculation, 
Less time 
execution 

SSIM is high 

Local Neighbor 
Sum of 
Laplacian in 
NSCT Domain 
 

Mutual 
Information, 
Quality Image 
Index 

Combine to 
form a single 
image with all 
objects fully 
focused 

MATLAB An effective, 
efficient and 
feasible 
algorithm 

For the noised 
image, the 
fusion result is 
affected by the 
noise 

Daubechies 
Wavelet 
Transform 

Entropy (EN), 
Standard 
Deviation 
(STD), Mutual 
Information 
(MI) and 
Fusion Factor 
(FF) 

Fusion of 
multi-model 
medical 
images 

JAVA More efficient 
image fusion 

More time 
taken in 
execution 

Shift-Invariant 
Wavelet 
Transform  

temporal 
stability, 
temporal 
consistency, 
inter-frame 
difference, 
mutual 
information 

improved 
temporal 
stability and 
consistency of 
the 
fused 
sequence 

MATLAB high mutual 
information, 
instability or 
inconsistency 

Complex 
implementation 
code 
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and joint 
entropy 

Wavelet Domain 
Using Statistical 
Properties of 
Neighborhood  

Average Pixel 
Intensity, 
Average 
Gradient, 
Spatial 
Frequency, 
Standard 
Deviation, 
Entropy, 
Mutual 
Information, 
Fusion 
Symmetry, 
Normalized 
Correlation 

An efficiently 
fuse multi-
focus images 
in wavelet 
domain 

MATLAB minimum 
artifacts and 
maximum edge 
preservation 

More 
mathematical 
calculation 

Bilateral 
Gradient Based 
Sharpness 
Criterion  

Mutual 
Information, 
edge-
association, 
spatial 
frequency, 
Root Mean 
Square error 
and Standard 
Deviation. 

More suitable 
image fusion 

MATLAB Excellent fusion 
of multi-
resolution 
images  

Low mutual 
information 
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Introduction 

Wi-Fi (IEEE-802.11b) and Wi-Max (IEEE-802.16e) have 
captured our attention, as there are no recent 
developments in the above technologies which 
cannot transfer data and video information at a 
faster rate and led to the introduction of Gi-fi 
technology. It offers some advantages over Wi-Fi, a 
similar wireless technology, that offers faster 
information rate in Gbps less power consumption 
and low cost for short range transmissions. 

Gi-Fi or Gigabit Wireless is the world's first 
transceiver integrated on a single chip in which a 
small antenna used and both transmitter- receiver 
are integrated on a single chip which is fabricated 
using the complementary metal oxide semiconductor 
(CMOS) process. Because of Gi-Fi  transfer of large 
videos, files can be done within seconds. 

The best part about this new technology is its cost 
effectiveness and power consumption, it consumes 
only 2watts of power for its operation with antenna 
(1mm) included and the development of Gi-Fi chip 
costs approximately $10( Rs 380) to manufacture as 
per data provided. 

Gi-Fi or gigabit wireless is the world's first transceiver 
integrated on a singleÂ chip that operates at 60GHz 
on the cmos process. It will allow wirelesss transfer of 
audio and video data at up to 5gigabits per second, 
ten times the current maximum wireless transfer rate, 
at one-tenth the cost. NICTA researchers have 
chosen to develop this technology in the 57-64GHz 
unlicensed frequency band as the millimeter-wave 
range of the spectrum makes possible high 
component on-chip integration as well as allowing 
for the integration of very small high gain arrays. The 
available 7GHz of spectrum results in very high data 
rates, up to 5 gigabits per second to users within an 
indoor environment, usually within a range of 10 
metres .It satisfies the standards of IEEE 802.15.3C 
.The Gi-Fi integrated wireless transceiver chip 
developed at the National ICT Research Centre, 
Australia. 

Why Gi_Fi? 

The reason for pushing into Gi-Fi technology is 
because of slow rate, high power consumption, low 
range of frequency operations of earlier technologies 
i.e. Bluetooth 

Abstract 

GiFi is a wireless transmission system which is ten times faster than Wi-Fi and it’s chip delivers short-
range multigigabit data transfer in an indoor environment.   A comparison is perform between Gi-Fi 
and some of existing technologies and it shows that this gigabit wireless technology has an better 
performance  over current technologies due to its high speed data transfer rate that is 5 Gbps, low 
power consumption and low frequency interference. The benefits and features of this new technology 
is covered here and the applications for that are prescribed that can be helpful for use in development 
of the next generation of devices and places. By providing low-cost, high broadband access, with very 
high speed large files transferred within seconds. It is expected that Gi-Fi to be the preferred wireless 
technology used at home and in office of future. In this paper future of gigabit wireless technology 
also is traced.  

Keywords: Gi-Fi; gigabit wireless; Wi-Fi;wireless technology; 
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In theory this technology would transfers GB's of 
your favorite high definition movies in seconds. So 
Gi-Fi can be considered as a challenger to Bluetooth 
rather than Wi-Fi and could find applications ranging 
from new mobile phones to consumer electronics. 

Definition 

The process of Gi-Fi would use a chip that transmits 
at an extremely high 60GHz frequency versus the 
5GHz used for the fastest forms of Wi-Fi. The sheer 
density of the signal would allow a chip to send as 
much as five gigabits per second. While the spectrum 
would limit the device to the same 33-foot range as 
Bluetooth or UWB (Ultra-Wide Band), it could 
theoretically transfer an HD movie to a cell phone in 
seconds, the researchers claim [7]. The size of the Gi-
Fi chip is 5×5 millimeter and can be placed in 
different devices such as mobile phones. 

Chip of Gi-Fi 

The chip shown in the above figure uses the 60GHz 
"millimeter wave" spectrum to transmit the data, 
which gives an advantage over Wi-Fi (wireless 
internet). Wi-Fi's part of the spectrum is increasingly 
crowded, sharing the waves with devices such as 
cordless phones, which leads to interference and 
slower speeds. But the millimeter wave spectrum (30 
to 300 GHz) is almost unoccupied, and the new chip 
is potentially hundreds of times faster than the 
average home Wi-Fi unit. However, Wi-Fi still 
benefits from being able to provide wireless 
coverage over a greater distance. 

Comparison 

 
Disadvantage of Bluetooth & Wi-Fi from the table we 
conclude that the bit rate of Bluetooth is 800Kbps 
and wi-fi has 11 Mbps. Both are having 

consumptions 5mw and 10mw. They have lower 
frequency of operation 2.4 GHz.For Transferring large 
amount of videos ,audios, data files takes hours of 
time. So to have higher data transfer rate at lower 
power consumption we move onto Gi-Fi Technology. 

Technology Used  

This mmWave WPAN will operate in the new and 
clear band including 57-64 GHz unlicensed band 
defined by FCC 47 CFR 15.255. The millimeter-wave 
WPAN will allow high coexistence (close physical 
spacing) with all other microwave systems in the 
802.15 family of WPANs. Two Technologies that help 
realize GWLAN are, 

1. Multiple Input Multiple Output (MIMO) 

2. System-On-a-Package(SOP) 

Results  

In recent years, new wireless local area networks 
(WLANs) such as Wi-Fi and wireless personal area 
networks (WPAN) such as Bluetooth have become 
available. Wireless USB, which matches the same 
range but roughly the same 480Mbps peak speed of 
its wired equivalent. In new trends Gi-Fi wireless 
technology has been developed and can be 
replacement for technologies such as Bluetooth and 
ultra-wideband (UWB). The process of Gi-Fi would 
use a chip that transmits at an extremely high 60GHz 
frequency versus the 5GHz used for the fastest forms 
of Wi-Fi. The sheer density of the signal would allow 
a chip to send as much as 5 gigabits per second. 
While the spectrum would limit the device to the 
same 33-foot range as Bluetooth or UWB, it could 
theoretically transfer an HD movie to a cell phone in 
seconds. Mixing and signal filtering used in Gi-Fi 
technology would keep the signal strong versus the 
longer-ranged but slower and more dropprone Wi-Fi 
option of today. The chip in Gi-fi would likely cost is 
less. Table.1. Comparison of GI-FI and Existing 
Technologies Characteristics Bluetooth Wi-Fi Gi-Fi 
Specification Authority Bluetooth SIG IEEE, WECA 
NICTA Development Start date 1998 1990 2004 
Primary device Mobile phones, PDAs, Consumer, 
Electronics office Industrial Automation Devices 
Notebook, Computers, Desktop, Computer servers 
Mobile phones, Home devices, PDAs, Consumer, 
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Electronics office Industrial Automation Devices 
Power consumption 5mw 10mw < 2mw Data transfer 
rate 800Kbps 11Mbps 5 Gbps Range 10 meters 100 
meters 10 meters Frequency 2.4GHz 2.4GHz 57-
64GHz . 

Benefits of GI-FI Technology  

The most important benefits of the Gi-Fi technology 
are as follows: 

1. Removing Cables For many years cables ruled the 
world. Optical fibers played a dominant role for its 
higher bit rates and faster transmission. But the 
installation of cables caused a greater difficulty and 
thus led to wireless access. The standard’s original 
limitations for data exchange rate and range and 
high cost of the infrastructures have not yet made it 
possible for Wi-Fi to become a good replace for the 
cables. Gi-Fi technology Removes need for cables to 
connect consumer electronics devices and all the 
devices can be connected in order to transmit the 
data wirelessly.  

2. Cost of Chip is low Gi-Fi’s chip uses only a tiny 
one-millimeter-wide antenna and less than 2mili 
watts of power. Low-cost chip allows technology to 
be readily incorporated into multiple devices. The 
chip in Gi-fi would likely cost less to build . Then a 
small design would allow cell phones and other small 
devices to add the technology without significantly 
drive up the price. Gi-Fi is based on an open, 
international standard. Mass adoption of the 
standard, and the use of low-cost, mass-produced 
chipsets, will drive costs down dramatically, which is 
very less in compare to present technologies.  

3. Privacy and Security Encryption technology in Gi-Fi 
ensures privacy and security of content. About 70 per 
cent of firms have deployed their WLAN in a secure 
firewall zone but are still using the old WEP protocol, 
which does not protect IJCSN International Journal of 
Computer Science and Network, Volume 2, Issue 3, 
June 2013 ISSN (Online) : 2277-5420 www.ijcsn.org 8 
the application layer effectively, so better encryption 
is urgently needed.  

4. Flexibility One of the problems with wire 
connections and cables is complexity for connecting, 

but in the Gigabit wireless technology simplicity is 
one of the features. Simple connection improves the 
consumer experience. The benefits related to the Gi-
fi technology that can be achieved by the 
deployment and use of this technology.  

Applications of GI–FI Technology 

a) Gi-Fi technology has many attractive features that 
make it suitable for use in many places and devices. 
Gi-Fi technology offering reduced the chip size and 
power consumption, can be used to send and receive 
large amounts of data in a variety of applications For 
example, it is intended for use in a wide range of 
devices including personal computers, tablets, and 
smart phones. The technology’s fast data-
synchronization rates enable the rapid transfer of 
video, bringing the wireless office closer to reality. 

b) This technology can be effectively used in wireless 
pan networks, Inter-vehicle communication systems, 
Ad-hoc information distribution with Point-to-Point 
network extension, media access control (MAC), 
imaging and other applications.  

c) Gi-Fi technology is able to transfer gigabits of data 
within seconds and therefore it can be used for huge 
data file transmission and it is expected that this 
chipset replaces HDMI cables and could develop 
wireless home and office of future. 

 d) Gi-Fi technology also can be used in broadcasting 
video signal transmission system in sports stadiums 
and mm-Wave video video-signals transmission 
systems. The technology could also be used for 
beaming full HD video in real-time and could be 
used by notebooks and other computers to 
wirelessly connect virtually all the expansion needed 
for a docking station, including a secondary display 
and storage. 

Conclusion  

Gi-Fi has given and it is conspicuous that more 
research should be done in the field of this new 
wireless technology and its applications .The 
Bluetooth which covers 9-10mts range and wi-fi 
followed 91mts .no doubt introduction of wi-fi 
wireless network has proved a revolutionary solution 
to bluetooth problem the standard original 
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limitations for data exchange rate and range, number 
of chances, high cost of infrastructure have not yet 
possible for wi-fi to become a power network, then 
towards this problem the better technology despite 
the advantages of rate present technologies led to 
the introduction of new ,more up to date for data 
exchange that is GI-FI. The comparison is performed 
between Gi-Fi and existing wireless technologies in 
this paper shows that these features along with some 
other benefits that make it suitable to replace the 
existing wireless technologies. It removes cables that 
for many years ruled over the world and provides 
high speed data transfer rate. Gi-Fi technology has 
much number of applications and can be used in 
many places and devices such as smart phones, 
wireless pan networks, media access control and 
mm-Wave video-signals transmission systems. 
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Introduction 

In the modern era every country mainly concentrates 
on saving the energy in best and possible way 
utilizing the limited number of resources to draw 
maximum output from it. Due to increasing demand 
in the power sector there are number of non linear 
loads increasing. There is need of more and more 
distributed generation system in congestion with 
Transmission and Distribution system (TDS) and also 
expansion of Smart Grid System. The expansion of 
grids requires the generation of electricity in few 
large units and should be concentrated. If there is 
any fault in Grids then the effect will be larger and 
uncontrollable. To avoid this special reserves are 
developed called “Spinning Reserve”. This protects 

against any single generating plant to fail, connected 
in the grid. The energy transmitted from source to 
consumer end there will be loss of energy during 
transmission. The loss of energy depends on the 
configuration of the network connected to the 
transmission and does not affect the distributed 
system. The distribution losses are different from the 
transmission losses and they are separately 
measured. DGS has the ability to draw the energy 
from conventional sources as well as Renewable 
sources. It is also gaining the importance in rural 
electricity. With the installation of DGS the 
transmission losses are reduced to a large extent in 
the case of Renewable energy DGS.  

Abstract 

This paper explains the control methods to reduce the Losses and Harmonics in Distributed Genera
System with the Help of Distributed Static Synchronous Compensator (D-STATCOM). D-STATCOM is
of the recent technologies in advanced power electronics in distribution generation system.  A
STATCOM is a voltage source converter (VSC)-based device. Negative-sequence compensation may
work properly as the imbalanced source is nearby. A harmonic damping active filter was propose
restore the voltage swell due to distributed generators. The presence of harmonics can resu
overvoltage in Distributed Generation System. Harmonic current occur in an electrical system can c
equipment malfunction, data distortion, transformer and motor insulation failure, overheating of ne
buses, tripping of circuit breakers, and solid-state component breakdown. In recent years, few indus
use devices such as rectifiers or converters, power supplies and other device to improve power qu
that is sources of current harmonics. To overcome the above mentioned problem the Space Vector P
Width Modulation (SVPWM) control technique is suggested. By using this technique in conjunction 
D-STATCOM the voltage stability of the system is improved. Space vector technique is implemente
control the distributed generation system. In this paper, we present extended simulations and discuss
as well as experimental verification by using MATLAB. The proposed D-STATCOM realizes pos
sequence admittance and negative-sequence conductance to regulate positive-sequence voltage as
as suppress negative-sequence voltage.  

Keywords: Voltage Regulation, Distributed generation System, D-STATCOM, SVPWM. 

Importance of Gi-Fi Technology in Wireless-Communication

49



 

Voltage Regulation 

Voltage regulation in the power system could be 
realized by using an on-load tap changer (OLTC) or a 
static VAR compensator (SVC) at substations, and a 
step voltage regulator or a switched capacitor on 
feeders. With the help of the so called optimal or 
intelligent control on all devices, the voltage profile 
could be improved on a real-time base [5]. The 
advancement of semiconductor technologies, 
voltage-source converter-based solutions, such as 
static synchronous compensator (STATCOM), unified 
power flow controller (UPFC), distributed STATCOM 
(D-STATCOM), and active power filter (APF), become 
viable in practical applications [3], [6] and [13]. 
STATCOM technology has been extensively studied 
and developed in transmission systems to regulate 
voltage by adjusting its reactive power into the 
power system, whereas UPFC was designed to 
control real- and reactive-power flows between two 
substations. On the other hand, D-STATCOM and 
APF are suitable for power quality improvement of 
the distributed power system, such as harmonic 
compensation, harmonic damping, and reactive-
power compensation. In [8], fundamental positive- 
and negative-sequence currents were separately 
controlled to improve the voltage regulation 
performances of the D-STATCOM. However, 
negative-sequence compensation may not work 
properly as the imbalanced source is nearby. A 
harmonic damping active filter was proposed to 
restore the voltage swell due to distributed 
generators [7]. However, discussions were limited in 
controlling positive-sequence voltage only. The 
concept of inverter-based RESs with functionality of 
VAr supporting was presented to accomplish voltage 
regulation locally. Compensating voltage fluctuations 
in DGS by a D-STATCOM was presented in [4]. In this 
paper, we present extended simulations and 
discussions as well as experimental verification by 
using MATLAB. The proposed D-STATCOM realizes 
positive sequence admittance and negative-
sequence conductance to regulate positive-sequence 
voltage as well as suppress negative-sequence 
voltage.  

Distributed Generation 

Due to increasing demand in the power sector there 
are number of non linear loads increasing. There is 
need of more and more distributed generation 
system in congestion with Transmission and 
Distribution system (TDS) and also expansion of 
Smart Grid System. The expansion of grids requires 
the generation of electricity in few large units and 
should be concentrated. If there is any fault in Grids 
then the effect will be larger and uncontrollable. To 
avoid this special reserves are developed called 
“Spinning Reserve”. This protects against any single 
generating plant to fail, connected in the grid. The 
energy transmitted from source to consumer end 
there will be loss of energy during transmission. The 
loss of energy depends on the configuration of the 
network connected to the transmission and does not 
affect the distributed system. The distribution losses 
are different from the transmission losses and they 
are separately measured. DGS has the ability to draw 
the energy from conventional sources as well as 
Renewable sources. It is also gaining the importance 
in rural electricity. With the installation of DGS the 
transmission losses are reduced to a large extent in 
the case of Renewable energy DGS.  

Fig. 1: Distributed Generation System 

Modeling of Control Strategy  

Space Vector PWM (SVPWM) 

One of the most popular techniques for pulse width 
modulation (PWM) is Space Vector Pulse Width 
Modulation (SVPWM).  SVPWM has the highest 
voltage utilization ratio and is developed from the 
magnetic flux trajectory control in the speed control 
of an AC motor. In this technique the space vectors 
are representing the output voltages of the inverter.  
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Discontinuous SVPWM (DPWM) methods can be 
obtained by changing the distribution of the zero 
vectors through different strategies [5, 12]. DPWM 
has attracted significant attention because this 
method minimizes switch loss 

Realizing Generalized SVPWM 

The numbers of voltage vector and switching state 
for cascaded multilevel inverters rapidly increases 
with increasing cascaded number N. If the cascaded 
number is more than 2, then the SVPWM method 
becomes extremely complex and difficult to achieve. 
As a solution to practical applications, the two-level 
SVPWM method is used for the first single-stage 
inverter, and then, the PWM control of the rest of the 
subunits are obtained via the carrier phase shift 
method. The single-stage structure of cascaded 
inverters is presented in Fig. 2. A multilevel cascaded 
inverter is composed of N series single-stage 
subunits, which generally form a neutral common 
point that uses the star connection scheme on one 
side and is connected to the grid through the reactor 
on the other side. 

Fig. 2 Single Stage Cascaded Network 

Distribution of Space Vectors 

There are eight possible outputs from which six are 
active switching states and two are zero switching 
states. The generalized SVPWM method is used to 
determine a three-phase reference voltage 
waveform. 

 

 

 

TABLE 1 Switching States of Space Vector  

 

The above discussed space vectors are represented 
in the form of hexagon in Fig. 3 spreading over 360 
degrees and divided into six sectors displaced by 60 
degrees. 

 

Fig. 3 Various Sectors of Space Vector 

We can obtain the PWM waveform, which is identical 
to the PWM waveform based on the SVPWM 
method, by comparing the waveform with a 
triangular wave. Active switching state is referred to 
the state in which power flow from source to load 
side. Zero switching state is on the other way i.e. no 
power flow from source to load side. Table 1 shows 
the phase to neutral six step mode of operation in 
converter 
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MATLAB/SIMULINK Based Power System Model 

The simulated model of the 4-bus distributed 
generation system is shown in fig 4. In this model the 
supply is given by 3-phase programmable voltage 
source in which phase and frequency can be pre-
programmed. In this test system the supply is 415v, 
50Hz and at phase angle of 0 deg is supplied to the 
primary (source) bus 1.  At bus 1 the current 
waveform of all three phases are observed and sub-
transient harmonics are introduced on the current 
waveform. The bus 1 is connected to bus 2 through 
distributed line parameters i.e RL branches 
connected in between the buses 1 and 2, that carries 
the current and voltage of three phase and are 
observed at bus 1. The current and voltage of the 
three phase at the point of common coupling of the 
distribution system are observed at bus 2 and it is 
observed that it possess the current harmonics. In 
between bus 2 and bus 3 the two winding 
transformer is connected followed by circuit breaker 
and then by bus 4. The bus 4 contains the pair of 
DSTATCOM and DG unit to improve the outputs 
taken by SVPWM from various terminals and then 
modify it in the form of current pulse to them. The 
bus 3 is the load bus on which the three phase RL 
load is connected.  

 

Fig. 4: Simulink Model 4-Bus Distribution Generation 

System 

Results and Discussion 

The output voltage waveform is shown below in Fig. 
5. 
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Fig. 5: Output Voltage Waveform At Load 

The result shows that the voltage profile is improved 
than the result obtained the point of common 
coupling (PCC). 

The output voltage waveforms at the point of 
common coupling are shown in Fig 6. 
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Fig 6: Voltage Waveform At Pcc 

The reference voltage and current of phase A is 
taken at the source terminal which is shown in Fig 7. 
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Fig. 7   Source Voltage (Va) And Source Current (Ia) 
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Conclusion 

In this paper the simulation results are obtained and 
the modeling of the test system is done. The 
performance of the distributed generation system in 
terms of the voltage stability has been investigated 
by using the space vector modulation technique.  
The obtained results are then compared with the 
relevant references obtained during the Literature 
Survey. The improvement is the performance is 
observed and also the reduction of current 
harmonics at various stages are noted down with the 
help of SIMULINK 
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Introduction 

India is a young country on the move. More than half 
of the country’s population is under 25 years of age 
and every year 10 million people join the workforce. 
India already has one of the largest education 
systems in the world. The country has 1.4 million 
schools, 35,500 colleges, and 600 universities. Right 
to Education is the primary right of every citizen of 
India, whether a child resides in a high profile society 
or in a far away not so developed secluded village, 
according to the Article 45 of Indian Constitution the 
basic elementary education must be provided to all 
the children up to the age of fourteen years.  
Even after 68 years of independence some States in 
India are still struggling to achieve Universal 
enrolment, retention and quality education. There 
are more than one million rural schools among 
6,38,000 villages in India. Schools in rural areas are 
promoted to raise the level of education and literacy 
in rural India. The main aim of running these types of 
schools in India is to increase the rate of literacy in 
rural areas. More than 30 percent of India’s 
population is illiterate and cannot read or write. 
Schools in rural areas are inadequate and often 

equivalent to being non-existent. Thus, government’s 
initiative to set up schools in rural areas came into 
picture. India’s education sector is being 
revolutionised by rapid increases in Internet 
penetration and the availability of low-cost mobile 
devices. Technology has the potential to multiply 
reach. 
 
E-learning is a combination of learning services and 
technology to provide high values. Internet plays a 
vital role in e-learning. E- learning is attaining 
significance in the world of internet. Due to the 
advantages of in internet, e-learning reached at 
anytime and anywhere. E-learning clearly has a role 
to play in resolving the problem. The sector is 
expected to grow rapidly at a CAGR of 17.4 per cent 
between 2013 and 2018. To put things in perspective 
the market in India is predicted to grow more than 
twice as fast as the global average of 7.9 per cent. 
 
Problems Faced in Rural Education in India 
 Teachers of rural schools ・ in villages and small 

towns receive low income so there is a possibility 
that teachers give less attention to children. 

Abstract 

Mobile phones, internet, tablets, IPads, their applications, social media even travelling, cooking, 
communication etc are part of our lives from the start till the end of the day. Technology is touching 
every aspect of society and changing it dramatically. But there is one very important and 
indispensable part of the society that has also been tapped by new innovations and discoveries and 
that is education with the concept of E learning. Like all other areas, in this case also urban areas are 
influenced to a greater extent than rural one. So much more could have been done to bring the 
revolution in learning process in rural areas of India. In this research paper development through E-
learning in rural India is observed. If it planned properly then proper results will be affecting 
positively. In this research paper, we observed that E-learning is an effective tool for development of 
educational sector in India. E-learning is learning, utilizing electronic technologies to access 
educational curriculum outside of a traditional classroom. In most cases, it refers to a course, 
program or degree delivered completely online. The basic objective of this research paper is to 
understand concept of e-learning and to examine the type of e-learning. The research paper focused 
on classroom learning and e-learning in rural India. 

Keywords: Education, educational development, e-learning, formal e-learning, informal e-learning. 
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 Most of the schools do not have proper ・

infrastructure. So they do not get most of the 
facilities such as computer education, sports 
education and extra-curricular activities. 
 There are no proper transport facilities so children ・

don’t like to travel miles to come to school. 
 There is no ・ access to supplemental education. 

Providing quality education to a growing number of 
students means more teachers need to be trained to 
maintain adequate levels of personalised student-
teacher engagement. 
 
Review of Literature 
 
According to Deepali Pande, et al (2016) with respect 
to e learning, poor quality procurement practices (in 
all sectors but especially in the public sector) are a 
barrier to growth and adoption. So it is necessary to 
make a thorough evaluation when it comes to 
choose an e learning software for education in order 
to improve the knowledge of learners, the learning 
outcomes, the performance outcomes, the business 
and policy impact and in order to value the money 
spent. Hardik Patel, et al (2014) Using E-Learning 
Tools you can tremendously improve learning 
process and earn learn in very easy hassles free 
environment. Another major benefit of the E-
Learning is that you can make learning always ON. E-
Learning is not restricted to any place and 
environment; you just need to connect with group or 
community, after you will receive all updates. Deep 
shikha Aggarwal (2009) The social implications of 
online learning center around one primary 
requirement that students need to feel a part of the 
class, regardless of where they are located physically 
or geographically. The ―missing of connection‖ to 
the other students in the class and with the 
institution can impact the success of an online 
student. Bottom line: the Indian market is still young, 
but it will continue to adopt the concept of e-
learning in order to meet its communication needs 
and seize business opportunities. 
 
Objective of the Study 
 
1) To understand the concept of E learning to 
examine the type of E-learning. 
2) To study current state of e learning in rural India. 
 
Research Methodology 

This research paper is conceptual and Exploratory in 
nature. In order to meet such objective secondary 
method is adopted. The secondary data was 
collected through books, periodicals, journal and 
published material related E-learning for the study. 

2 Concept Of E- Learning 
 
Definition  
E–learning is defined “as acquisition of knowledge 
and skill using electronic technologies such as 
computer and Internet based courseware and local 
and wide area networks.” The term was introduced in 
1995 when it was all called "Internet based Training", 
then "Web-based Training" (to clarify that delivery 
could be on the Inter- or Intra-net), then "Online 
Learning" and finally e-learning, adopting the in 
vogue use of "e" during the dot com boom.  
 
Types of e- learning 
1 Synchronous training: means "at the same 
time," involves interaction of participants with an 
instructor via the Web in real time. 
a. Virtual classroom: Virtual classroom 
duplicates the features of a real classroom online. 
Participants interact with each other and instructors 
online, instant messaging, chat, audio and video 
conferencing etc. 
2 Asynchronous training: which means "not 
at the same time," allows the participant to complete 
the WBT at his own pace, without live interaction 
with the instructor. 
a. Embedded learning: Embedded learning is 
information that is accessible on a self-help basis, 
24/7. It can be delivered to the place of work, or to 
mobile learners. Electronic performance support 
system (EPSS) is a type of embedded learning. The 
advantage is that embedded learning offers learners 
the information they need whenever they need it. 
b. Courses: The clear advantage of a self-paced 
course is convenience. Participants can get the 
training they need at any time. This can include just-
in-time training where a participant gets exactly the 
training he or she needs to perform a task. 
3 Discussion groups: A discussion group is a 
gathering of conversations that occur over time. 
They are also called message boards, bulletin boards 
and discussion forums. Discussion groups can be 
used to support a group of participants taking the 
same class or can be used to support participants 
performing related tasks. A discussion group is a very 
competent way to supply expert answers to a large 
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group people. A single answer to a common 
question can help many. 
4 Blended learning: Most companies prefer 
to use a mix of both synchronous and asynchronous 
e-learning methods according to their requirement. 
 
Current state of E-learning in India 

Although the foundation of education is still reading, 
writing and arithmetic, today’s students need 
broader education. Contemporary classroom, 
hence, needs to deliver live instruction, video content 
delivery, student to- student interactions via video-
conferencing, remote test administration, up-to-date 
materials, self-learning etc. Digital India campaign is 
likely to benefit education by bringing many of these 
and other important elements together. 

Even as the previous government tried to bridge the 
digital divide, Modi’s masterstroke offers a lot of 
positivity for the Indian education market which is 
estimated to be worth Rs 5.9 trillion in 2014-15 
against Rs. 3.33 trillion in 2011-12. With nearly half 
the population of India below the age of 25 and 
increasing penetration of Internet and mobile 
devices in this demography which is expected to 
reach 250 million soon, rivaling the US and second 
only to China, India’s potential as a huge market for 
e-learning is enormous. 

Indian corporate sector having hold on tech world 
such as Intel, Qualcomm and Tata are also making 
strides in this direction. Intel recently launched 
‘Digital Skills for India’ initiative under which it 
introduced Digital Skills Training Application that is 
comprised of modules on Digital Literacy, Financial 
Inclusion, Healthcare and Cleanliness in five Indian 
languages. Qualcomm has launched Play ‘n’ Learn 
program for school children ages 5-8. It is providing 
3G tablets under the Qualcomm wireless Reach 
initiative. Similarly, Samsung recently started on a 
Smart Learning initiative to provide interactive study 
materials to students. 

Likewise, Tata, Reliance and BSNL are among the 
prominent Indian names that are going big on this 
sector. While Tata is expanding its school education 
solution, ‘Classedg’, Reliance has picked up over 38.5 
per cent stake in digital education company, Extra 
marks Education Private Limited, through its 
subsidiary, Infotel Broadband Services Limited. 
Government owned enterprise BSNL has tied up with 
Grey cell 18 Media Private Limited, to launch its 

online education service ‘Topper Education’. Other 
noteworthy names in this segment include the likes 
of Data Wind, Merit nation, and Class teacher. Even 
some of the e-commerce players have expressed 
their willingness in this segment. Needless to say, if 
the e-learning/education market takes root in the 
country, it will definitely improve the education 
scenario which desperately needs a shakeup. 

Even the government is in strong supporter of e-
learning and the Department of Electronics and 
Information Technology (Deity) has been actively 
developing tools and technologies to promote it, 
what we need is more devices and an ecosystem. 
There is a need for a greater participation from the 
industry and stakeholders. For this to happen, the 
tech companies have to take the lead and help 
enable a strong ecosystem. We also need more 
applications and services to strengthen the 
ecosystem. The developers and content providers are 
going to be encouraged only when there is a plenty 
of devices, more importantly interest of tech 
companies. Apparently, there is a huge opportunity 
yet to be tapped, even as infrastructure and 
regulation issues might be  slowing down the 
otherwise accelerating education space in India. 

Digital India (DI) programme is a GoI initiative to 
electronically integrate the government departments 
and the people of India. This move aims at ensuring 
that government services are made available to 
citizens electronically. It also includes a massive plan 
to connect rural areas with high-speed internet 
networks. Digital India has three core components. 
These include: Digital infrastructure, Digital service 
delivery and  Digital literacy 

The project was officially launched on July 01, 2015 
and is slated for completion by 2019. The scheme will 
be monitored and controlled by the Digital India 
Advisory group which will be chaired by the Ministry 
of Communications and IT. It will be an inter-
ministerial initiative where all ministries and 
departments shall offer their own services to the 
public Healthcare, Education, Judicial services etc. 

The initiative is commendable and demands full 
support and confidence of all stakeholders. However, 
it has scope for improvements regarding many 
crucial components like a legal framework, privacy 
and data protection laws, insecure Indian cyberspace, 
etc. So these issues will have to be managed 
simultaneously. But despite its shortcomings Digital 
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India project is worth exploring and implementation 
and will raise India to newer heights on the 
international scene. The availability of high-speed 
internet to every citizen , easy access to government 
services through CSCs and allocation of private space 
on public cloud are some the DI features that will 
revolutionize the lives of rural populations pan India 

While the government’s aggressive National Optical 
Fibre Network (NOFN) is all set to be spine of the 
Digital India drive, spreading out of broadband 
connectivity is going to aid growth of e-learning. 
There are three components of technology-enabled 
modern education; Digital Content, Technology 
platform and delivery infrastructure, or say the 
Internet. But there is a scarcity of internet 
infrastructure. Availability of high quality wireless 
internet speed is still a challenge. Penetration is also 
an issue. A correct ecosystem can be created when 
we will be able to empower better quality mobile 
based Internet.  

Increasing internet footprint will also help to create 
the right ecosystem which can be easy achieved 
through Gi – Fi technology as it provide high speed 
data transfer, low power consumption, high security, 
low cost and High level of frequency re-use enabled. 
It can be used to meet communication needs of 
multiple customers within a small geographic region 
can be satisfied thus making it useful to rural India 
where still there are issues of power supply, private 
telecom company are reluctant to provide 
competitive services. 

Challenges 
 
1.  Lack of Infrastructure and hardware facilities 
which hamper reliability of  e learning 
2. Lack of policies, strategies, schemes, monitoring 
and control that ensure cross-sectoral and multi 
stakeholder involvement 
3. Lack of awareness about E-learning material usage 
and services offered 
4. Lack of citizen (user) focus in G2C2G initiatives. i.e. 
services which listen and change as per peoples 
expectations. Products with a focus would develop a 
sense of “ownership” in local rural governance 
5. Problem in finding willing skilled manpower to 
training illiterate rural areas of India. 
6. No computer based courses/skills taught to 
students in primary schools to increase their 
knowledge about ICT importance in rural 
development 

7. Lack of skills in trainer or kiosk operators 
8. Community based participation (which fully 
understands and delivers the user needs) is not 
encouraged. 
9. Content development is not relevant and 
participatory.  
10. Services delivered to rural areas are not available 
using local language and this will affect their long-
term sustenance due to low interest in their usage 
11. Capabilities are not adequately transferred to end 
user. This prevents them from using the applications 
independently. 
 
Conclusion 
 
Development of any society depends on its access to 
information and the same is applicable to rural India 
too. E learning can work wonders in this direction 
and help the socially marginalized community to 
attain their entitlements. Launch of Digital India 
Programme is a welcome step in this direction. It is 
anticipated that with dedicated leadership, willpower 
and control and an integrated framework comprising 
of the government, technology industry and society, 
E-learning interventions in the rural areas will 
undoubtedly pave way towards sustainable growth. 
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Introduction 

Data Mining (DM) is the extraction of information 
from large amounts of data to view the hidden 
knowledge and facilitate the use of it to the real time 
applications. DM has a wide variety of algorithms for 
data analysis. Some of the major DM techniques 
used for analysis are Clustering, Association, 
Classification and etc. Clustering is an effective 
technique for exploratory data analysis, and has 
found applications in a wide variety of areas. Most 
existing methods of clustering can be categorized 
into three: partitioning, hierarchical, grid-based and 
model-based methods. Partition based clustering 
generates a partition of the data such that objects in 
a cluster are more similar to each other than they are 
to objects in other clusters. The k-Means [1, 5], EM 
[5], and k-medoids [6] are examples of partitional 
methods. Partitional algorithms have the advantage 
of being able to incorporate knowledge about the 
global shape or size of clusters by using appropriate 
prototypes and distance measures in the objective 
function [7, 8, 12, and 13]. Recently, the advent of 
World Wide Web search engines, the problem of 
organizing massive multimedia databases, and the 
concept of \data mining" large databases has led to 
renewal of interest in clustering and the 
development of new algorithms[9]. In many 
applications, clustering is used as an intermediate 

compression tool. First, the data is clustered, and 
then only the clusters' representatives are used for 
the analysis part. Some times the number of data 
objects in each and every cluster is used for analysis. 
But this Analysis discusses about the computational 
complexity of k- Means and k-Medoids algorithms. 
Arbitrarily distributed data points are given as input 
for analysis. 

Methodology 

Cluster analysis groups data objects based on only 
information found in the data that describes the 
objects and their relationships. The goal is that 
objects within a group be similar (or related) to one 
another and different from (or unrelated to) the 
objects in other groups. The greater the similarity (or 
homogeneity) within a group and the greater the 
difference between the groups are, the better or 
more distinct the clustering. A large number of 
clustering algorithms have been developed in a 
variety of domains for different types of applications 
[2, 5]. None of these algorithms is suitable for all 
types of applications. This research work is carried 
out to compare the performance of k-Means and k-
Medoids clustering algorithms based on the 
clustering result.The basic ideas and its concepts are 
explored in the following sections. 

Abstract 

Clustering is important data mining technique to extract useful information from various high 
dimensional datasets. A wide range of clustering algorithms is available in literature and still an open 
area for researcher. Hence in this paper we make analysis of arbitrarily distributed input data points to 
evaluate the clustering quality and performance of two of the partition based clustering algorithms 
namely k- Means and k-Medoids. To evaluate the clustering quality, the distance between two data 
points are taken for analysis. The computational time is calculated for each algorithm in order to 
measure the performance of the algorithms. 

Key words: K-means Algorithm, K-medoids Algorithm, Cluster Analysis. 
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The K-Means Algorithm 

The k-Means is one of the simplest unsupervised 
learning algorithms that solve the well-known 
clustering problem. The procedure follows a simple 
and easy way to classify a given data set through a 
certain number of clusters (assume k clusters) fixed a 
priori [10, 11]. The main idea is to define k centroids, 
one for each cluster. These centroids should be 
placed in a cunning way because of different location 
causes different result. So, the better choice is to 
place them as much as possible far away from each 
other. The next step is to take each point belonging 
to a given data set and associate it to the nearest 
centroid. When no point is pending, the first step is 
completed and an early group age is done. At this 
point it is necessary to re-calculate k new centroids 
as bar centers of the clusters resulting from the 
previous step. After obtaining these k new centroids, 
a new binding has to be done between the same 
data set points and the nearest new centroid. A loop 
has been generated. As a result of this loop, one may 
notice that the k centroids change their location step 
by step until no more changes are done. In other 
words centroids do not move any more. Finally, this 
algorithm aims at minimizing an objective function, 
in this case a squared error function. The objective 
function 

, 

Where is a chosen distance measure 
between a data point and the cluster centre is an 
indicator of the distance of the n data points from 
their respective cluster centers. The algorithm is 
composed of the following steps:  

1. Place k points into the space represented by the 
objects that are being clustered. These points 
represent initial group centroids.  

2. Assign each object to the group that has the 
closest centroid.  

3. When all objects have been assigned, recalculate 
the positions of the k centroids.  

4. Repeat Steps 2 and 3 until the centroids no longer 
move. This produces a separation of the objects into 

groups from which the metric to be minimized can 
be calculated.  

The algorithm is significantly sensitive to the initial 
randomly selected cluster centers. The k- Means 
algorithm can be run multiple times to reduce this 
effect. K-Means is a simple algorithm that has been 
adapted to many problem domains and it is a good 
candidate to work for a randomly generated data 
points. One of the most popular heuristics for solving 
the k-Means problem is based on a simple iterative 
scheme for finding a locally minimal solution [3, 4, 
and 10]. This algorithm is often called the k-Means 
algorithm. 

The K-Medoids Algorithm 

The k-Means algorithm is sensitive to outliers since 
an object with an extremely large value may 
substantially distort the distribution of data [11]. 
Instead of taking the mean value of the objects in a 
cluster as a reference point, a medoid can be used, 
which is the most centrally located object in a cluster. 
Thus, the partitioning method can still be performed 
based on the principle of minimizing the sum of the 
dissimilarities between each object and its 
corresponding reference point. This forms the basis 
of the k-Medoids method. The basic strategy of k- 
Medoids clustering algorithms is to find k clusters in 
n objects by first arbitrarily finding a representative 
object (the medoids) for each cluster. Each remaining 
object is clustered with the medoid to which it is the 
most similar. The k-Medoids method uses 
representative objects as reference points instead of 
taking the mean value of theobjects in each cluster is 
the key point of this method. The algorithm takes the 
input parameter k, the number of clusters to be 
partitioned among a set of n objects. A typical k-
Mediods algorithm for partitioning based on medoid 
or central objects is as follows:  

Input: k: The number of clusters D: A data set 
containing n objects  

Output: A set of k clusters that minimize the sum of 
the dissimilarities of all the objectsto their nearest 
medoid. 

Method: Arbitrarily choose k objects in D as the 
initial representative objects; 

Repeat assign each remaining object to the cluster 
withthe nearest medoid; randomly select a non 
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medoid object Orandom; compute the total points S 
of swaping object Oj withOramdom;  

if S < 0 then swap Oj with Orandom to form the new 
set of k medoid; Until no change;  

It attempts to determine k partitions for n objects. 
After an initial random selection of k medoids, the 
algorithm repeatedly tries to make a better choice of 
medoids [5, 11]. Therefore, the algorithm is often 
called as representative object based algorithm. 

Distance Measure 

An important step in most clustering is to select a 
distance measure, which will determine how the 
similarity of two elements is calculated. This will 
influence the shape of the clusters, as some elements 
may be close to one another according to one 
distance and farther away according to another. For 
example, in a 2-dimensional space, the distance 
between the point (x = 1, y = 0) and the origin (x = 0, 
y = 0) is always 1 according to the usual norms, but 
the distance between the point (x = 1, y = 1) and the 
origin can be 2, or 1 if you take respectively the 1-
norm, 2-norm or infinity-norm distance. Another 
important distinction is whether the clustering uses 
symmetric or asymmetric distances. Many of the 
distance functions listed above have the property 
that distances are symmetric (the distance from 
object A to B is the same as the distance from B to 
A). In other applications, this is not the case. 
 

A true metric gives symmetric measures of distance. 
The symmetric and 2-norm distance measure is used 
in this research work. In the Euclidean space Rn, the 
distance between two points is usually given by the 
Euclidean distance (2-norm distance). The 2-norm 
distance is the Euclidean distance, a generalization of 
the Pythagorean Theorem to more than two 
coordinates. It is what would be obtained if the 
distance between two points were measured with a 
ruler: the "intuitive" idea of distance. Based on this 
idea of finding the distance, the clustering qualities 
of the proposed algorithms are analyzed. 

Summary 

The results of both the algorithms are analyzed 
based on the number of data points and the 
computational time of each algorithm. The behavior 
of the algorithm is analyzed by observations. The 
number of data points is clustered by the algorithm 

as per the distribution of arbitrary shapes of the data 
points.  

Table 1 K-Means Results 

 

Table 2 K-Medoids Results 

 

Time complexity analysis is a part of computational 
complexity theory that is used to describe an 
algorithm‟s use of computational resources; in this 
case, the best case and the worst case running time 
expressed. From table 1, the maximum and  

Minimum time taken by the k-Means algorithm is 
172 and 156 respectively. Like, from table 2, 221 and 
196 are the maximum and minimum time taken by 
the k-Medoids algorithm. The performance of the 
algorithms have been analyzed for several executions 
by considering different data points (for which the 
results are not shown) as input (300 data points, 400 
data points etc.) and the number of clusters are 10 
and 15 (for which also the results are not shown), the 
outcomes are found to be highly satisfactory. Figure 
4 shows that the graph of the average results of the 
distribution of data points. The average execution 
time is taken from the tables 1 and 2. It is easy to 
identify from the figure 4 that there is a difference 
between the times of the algorithms. Here, it is found 
that the average execution time of the k-Means 
algorithm is very less by comparing the k-Medoids 
algorithm. 

Conclusion 
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From the experimental approach, for the proposed 
two algorithms in this research work, the obtained 
results are discussed. The choice of clustering 
algorithm depends on both the type of data 
available and on the particular purpose and chosen 
application. Usually the time complexity varies from 
one processor to another processor, which depends 
on the speed and the type of the system. The 
partitioning based algorithms work well for finding 
spherical-shaped clusters in small to medium-sized 
data points. The efficiency of the algorithms for the 
arbtrary distributions of data points is analyzed by 
various executions of the programs. Finally, this 
research work concludes that the computational time 
of k- Means algorithm is less than the k-Medoids 
algorithm for the chosen application.Hence, the 
efficiency of k-Means algorithm is better than the k- 
Medoids algorithm. 

Future Work 

Algorithm’s comparison shows that accuracy of these 
algorithms is not so good for the colon dataset. 
However performance of global k-means and K-
medoids is comparable. Performance of these 
algorithms can be improved. In case of k-means 
intial selection of cluster centres plays a very 
important role. So we will work on the possibility to 
improve these algorithms by using some good initial 
selection technique and fuzzy logics to achieve 
better results in tumor classification. 
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Introduction 

The Air compressed vehicle is a vehicle which works 
on principle of high pressure. The air can be stored 
inside the high pressure vessels. The vessels 
(cylinders) can be made by metals or carbon fiber 
and it should be light in weight as it has to be carried 
along the vehicle. The air inside the cylinder is 
transferred by compressor. The compressor can run 
through conventional and well as non-conventional 
resources like wind, solar or tidal energy etc.  The 
engine is similar to 4 stroke SI engine, but require 
some manipulations it to cop up with compressed air 
engine like changes in the design of piston, cylinder 
and crankshaft. A 4 stroke engine comprises of four 
processes to complete a cycle, whereby a 
compressed air engine requires only two processes 
to execute a cycle i.e. intake and expansion.  

 

To have standby or ready position of the vehicle, it is 
necessary to function both inlet and outlet valve 
simultaneously with continuous flow of compressed 
air. For that, the camshaft mechanism has been 
changed for the better functioning of above 
mentioned two processes. Here, both the ‘lobs’ of 
camshaft has been rotated radially to 180 ̊ (exactly 
opposite to each other) by means of mechanical 
tools. Here, the design of engine has been changed 
in order to achieve proper valve timing, reduction in 
mechanical, thermal and frictional losses as well as 
reducing the efforts exerted on compressed air. It 
requires the analyzing of experimental setup before 
giving it a physical dimension. 

The vehicle has non-combustible engine, it work only 
on pressure and the correct timing of valve 
mechanism. It is totally eco-friendly, non-poisonous, 
safe and easy to use besides having many industrial 
applications like mining and exploration areas. 

Abstract 

Today, The level of air pollution in environment is increasing drastically, resulting the diseases like 
Pneumoconiosis, asthma, cancer, poor visibility, respiratory problems, poor visibility, breathing 
problems, red blood diseases, lung disorders and other lung diseases as well as harming our 
environment too. Several steps have been taken by governments (like odd even formula for Delhi 
vehicles) as well as by individuals to reduce the pollution effects. A small step towards reducing the 
level of air pollution is made by designing an efficient compressed air engine.  

An Air compressed engine, working on the principle of compressed air. The engine requires only 
pressurized air, which can be stored in a small cylindrical tank. The compressed air can be collected 
by using non-conventional energy resources like wind, solar or tidal energy etc. Initially the 
experiment is been performed on internal combustion engine, in which inlet valve mechanism, 
power source and valve timing has been changed and able to work at 6bar pressure.  

In this papers, the optimized design and analysis of piston-cylinder and cam shaft is been made on 
CATIA software, to reduce the frictional, power, mechanical and pressure losses as well as   the cost 
and engine efficiency. 

As the vehicle has non-combustible engine, it work only on pressure and proper valve mechanism. It 
is totally eco-friendly, non-poisonous, safe and easy to use. So, it can be used in manufacturing 
industries, tourist places like Heritage sites, mining and exploration areas. 
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Literature survey 
 
The first compressed air vehicle was established in 
France by a Polish engineer Louis Mekarski in 1870ˡ. 
It was patented in 1872 and 1873 and was tested in 
Paris in 1876. The working principle of Mekarski’s 
engine was the use of energy stored in compressed 
air to increase gas enthalpy of hot water when it is 
passed through hot water. In fact, two centuries 
before that Dennis Papin² apparently came up with 
the idea of using compressed air (Royal Society 
London, 1687). 
In 1892, Robert Hardie² introduced a new method of 
heating that at the same time served to increase the 
range of the engine which in turn helped to increase 
the distance that could be traveled at a stretch. One 
of its new features was regenerative braking. By 
using the engine as a compressor during 
deceleration, air and heat were added to the tanks, 
increasing the range between fill-ups. The 
compressed air vehicles have significant economical 
and environmental advantages.  
Later the similar study and experiments have made 
by Nitin Parashar³ in 2014 to attain maximum 
efficiency.  According to their research, some 
observations are been made which are as follow: 
Compressed air was filled in the LPG cylinder at 
600psi, and the vehicle was driven at a distance. 

We know that 1 psi = 0.0689 bar where Psi (pounds 
per square inch) and 1 bar= 10⁵ N/m². The air inside 
cylinder was at 600psi and able to run the vehicle 
only at 45kmph by manipulating engine camshaft. In 
his modified camshaft, the inlet valve was closed and 
a circular cam was made for the exhaust valve, which 
was placed at opposite to the present lobs. The 
similar experiment was performed by other 
researcher on compressed vehicle, by placing the 
two lobs on opposite side of the present lobs of 
camshaft. 

The table illustrates the observations recorded by 
Nitin Parashar (Table.1). In his experimental setup the 
pressure inside the engine cylinder is 140 Psi or 
9.652bar. However, experiments performed above 
were demanding high pressure and little precautions. 
At 600psi the engine worked to travel a distance of 
3.4 kms. Also a speed of 60kmph was achieved in full 
throttle was recorded by Arjit Moury .  

 

Table.1 Observations by Nitin Parashar 

The experiment performed by J P Yadav and Bharat 
Raj Singh⁵ (Table.2) by placing a solenoid valve for 
correct valve timing of compressed air. This engine 
works like a diesel engine. At the end of compression 
stroke, a very high pressure air at room temperature 
is injected into the cylinder. 

Injection of air by electro-mechanical injection 
system and a mini circuit for operating the valve on 
correct timing, which could be typical for using it in 
remote areas.  

 

Table 2: Observations by J P Yadav 

Basics of four stroke engine  

A cycle is a sequence of operations constantly 
repeated, and ‘four-stroke’ refers to the number of 
strokes of the piston required to complete one cycle. 

Observation recorded by Nitin Parashar for Air 
Cylinder Specifications 

Type Metallic 

Length 60 Inches or 152cm 

Inside Pressure 140psi or 9.6526 bar  

Regulating Pressure 101.526Psi or 7bar 

Engine starting pressure 87.02264psi or 6bar 

Volume 300pond  or 136.078kg 

Observation recorded by J P Yadav for 
Pneumatic Solenoid Valves 

Working Medium Air 

Acting Type Internally pilot-
actuated 

Working Pressure 10 to 17 bar 

Proof Pressure 15 bar 

Operating Temperature 5 to 50̊C 
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Refer Fig.1 for the arrangement of different parts of 
four stroke cycle system. The reciprocating piston is 
present inside a cylinder, which  is connected to the 
crankshaft through connecting rod and the crank. 
The inlet (suction) and outlet (exhaust) valves are 
housed in the cylinder head. The cylinder is also 
provided with an electric spark plug.  

The important parts of the engine are the connecting 
rod, piston, crankshaft and the cylinder block which 
including the cylinder head. The cylinder head 
comprises of the rocker arm and spring mechanism. 
Cam controls the opening and closing of the inlet 
valve and exhaust valve. The cylinder block is 
surrounded by cooling water jackets to cool the 
engine block.  

 

 

 

 

 

 

 

Fig.1: Parts of Engine cylinder 

 

In Four stroke - cycle engine, the cycle of operation is 
completed in four-strokes of the piston or can say in 
two revolutions of crankshaft. It means 720 degree 
(Crank angle) for complete cycle.Fig.1, showing the 
position and movement of piston. 

The four strokes of SI engine are as follow:  

1.  Suction  

2.  Compression stroke 

3.  Expansion stroke 

4.  Exhaust stroke 

Suction stroke  
 
The inlet valve opens at 0 just before the TDC (Top 
Dead Centre) , the piston moves from TDC to 
BDC(Bottom Dead Centre) , these are the two 
extreme most positions of the piston. A mixture of air 
and fuel (charge) is passed into the cylinder through 
inlet valve. When it moves the pressure inside 
cylinder get reduced, which creates suction, the 
pressure difference during the operations, ideally the 
inlet valve should be closed at point but in actual, it 
does not happen. 
 
Compression stroke  

The second stroke is the compression stroke in which 
the piston moves from BDC to TDC. When the piston 
moves from BDC to TDC the inlet valve closes and 
the charge is compressed thereby increasing its 
temperature.  

 

 

 

 

 

 

 

 

 

 

 

 

 

A.  Intake valve,  Rocker  
Arm &    Spring 

I.  Cam shaft 

B.  Valve  Cover                   J.  Exhaust valve 

C.  Intake port                     K. Spark plug 

D.  Head L. Exhaust port 

E.  Oil Sump                         M. Metallic body 

F.  Camshaft N. Connecting rod 

G.  Oil Pan                           H. Oil sump 
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Fig.2  Four-strokes of SI Engine 

At the TDC position, the charge occupies the volume 
space above the piston, which is called the clearance 
volume. Just before the end of the compression 
stroke, the spark is timed to occur. There is a time 
delay between sparking and actual commencement 
of combustion.  

The combustion process occurs mainly at almost 
constant volume, and there is a large increase in 
pressure and temperature of the charge during this 
process. 

Expansion stroke  

The third stroke is the expansion stroke or power 
stroke. The main power of the engine is generated 
from this stroke. When the piston is at TDC the spark 
plug makes a spark inside the cylinder block thereby 
igniting the charge and the piston start moving from 
TDC to BDC with the help of high pressure and 
temperature generated by hot gases inside the 
cylinder. Some amount of power is stored the 
flywheel to perform the other three remaining 
strokes and the  rest of the power is utilized to drive 
the wheels of the car. The inlet and the exhaust 
valves remain closed at the time of combustion. It 
appears that the expansion proceeds to completion, 
but in order to release the burn gaseous product, the 
exhaust valve opens at some point , which is before 
the BDC. 

Exhaust stroke  

When the piston moves from BDC to TDC points. The 
hot gases and the fumes which are generated from 
combustion of the charge inside the cylinder are 
pushed out by the piston through the exhaust valve. 
At that time the inlet valve remained closed. The 
pressure during this stroke is slightly higher than 
atmospheric pressure.  

The exhaust valve closes nearly at the end of the 
exhaust stroke. Besides swept volume, some space 
remained beyond that, between piston and engine 
head which is called as clearance space. The 
clearance space cannot be exhausted. The exhaust 
gases remaining in the clearance space are called the 
residual gases.  

The compressed mixture for second cycle is 
consisting of both, the fresh charge and the residual 
gases of first cycle. Thus for one complete cycle, 

there is only one power stroke while the crankshaft 
makes two revolutions to complete all the operations 

Study and development  

The experiment of is preformed on KINETIC K4 100 
model petrol engine, in which air is supplied from 
inlet valve at 6bar pressure.  

 

 

 

 

 

Fig. 3: Cam shaft of SI engine 

With some manipulations in design parameters of 
the engine like modification in cam profile. 

 

Fig. 4: Modified cam shaft for compressed air engine 

It ran the vehicle at maximum 30kmph with some air 
leakage, bearing the load of 100kg plus chassis 
weight too. So, with the help of changes in design 
parameters of petrol engine, we can able to increase 
the performance of air compressed vehicle engine. 

Specifications of experimented engine  

Model                        :  Kinetic K4 100 

Engine displacement    :  97.2 CC 

Engine type              :  Air cooled, 4 stroke 

Number of cylinders  :  1 

Valves per cylinder   :  2 

Max Power              :  6.0 PS @7500 rpm 

Max Torque           :  5.4 Nm @5500 rpm 
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Bore x Stroke        :      50.0 x 49.50 mm 

Fuel Type              :      Petrol 

Starter                   :      Kick                                                                                           

 

 

 

 

 

 

Fig. 5: Kinetic K4 Engine 

In this experiment, as observed does not contain any 
type of fuel, working only on compressed air. It 
requires some changes in lobs of cam shaft. Initially, 
the lobs were present at 60 degrees apart from each 
other, which turned to 180 degree to each other. It 
means when the inlet valve is open, the outlet valve 
remain closed and vice-versa, so that expansion of 
compressed air inside cylinder can take place easily. 
The quantity of pressurized air in engine could be 
maintained with the help of accelerator. Here, the 
engine could be start with the help of kick only. The 
compressed air is supplied continuously, but no air 
will be wasted. The engine also consists of gear 
mechanism, containing four gears, which can be 
used at varied payload and speed.  

Manufacturing and developments 

Various companies are investing in the research, 
development and deployment of compressed air 
cars. Overoptimistic reports of impending production 
date back to at least May 1999. Most of the cars 
underdevelopment also rely on using similar 
technology to low-energy vehicles in order to 
increase the range and performance of their cars. 
Here is a brief list of few leading manufacturers who 
are putting their concerted efforts towards making 
compressed air vehicle a reality for public us . 

1.  Motor Development International, France 

2.  Tata Motors, India 

3. The Energine Corporation, a South Korean 
company 

4.   K'Airmobiles vehicles, France 

5.  Engine-air company, Australian  

6.  Honda Air concept car. 

Expected outcomes  

The following points could be the expected 
outcomes of compressed air engine are: 

1. Light weight of compressed air vehicle. 
2. Easy to transport. 
3. Easy to handle. 
4. Cheaper in cost. 
5. Able to work in drastic/critical flammable areas. 
6. No ignitions of any fuel. 
7. Eco-friendly, No emission of any type of 
pollution and pollutant. 
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Introduction 

The past two decades has seen a dramatic increase in 
the amount of information or data being stored in 
electronic format. This accumulation of data has 
taken place at an explosive rate. It has been 
estimated that the amount of information in the 
world doubles every 20 months and the size and 
number of databases are increasing even faster. The 
increase in use of electronic data gathering devices 
such as point-of-sale or remote sensing devices has 
contributed to this explosion of available data. The 
problem of effectively utilizing these massive 
volumes of data is becoming a major problem for all 
enterprises. Data storage became easier as the 
availability of large amounts of computing power at 
low cost i.e., the cost of processing power and 
storage is falling, made data cheap. There was also 
the introduction of new machine learning methods 
for knowledge representation based on logic 
programming etc. in addition to traditional statistical 
analysis of data. The new methods tend to be 

computationally intensive hence a demand for more 
processing power. It was recognized that information 
is at the heart of business operations and that 
decision-makers could make use of the data stored 
to gain valuable insight into the business. Database 
Management systems gave access to the data stored 
but this was only a small part of what could be 
gained from the data. Traditional on-line transaction 
processing systems, OLTPs, are good at putting data 
into databases quickly, safely and efficiently but are 
not good at delivering meaningful analysis in return. 
Analyzing data can provide further knowledge about 
a business by going beyond the data explicitly stored 
to derive knowledge about the business. This is 
where Data Mining has obvious benefits for any 
enterprise. An artificial neural network (ANN), usually 
called neural network (NN), is a mathematical model 
or computational model that is inspired by the 
structure and/or functional aspects of biological 
neural networks. A neural network consists of an 
interconnected group of artificial neurons, and it 

Abstract 

A neural network consists of an interconnected group of artificial neurons, and it processes 
information using a connectionist approach to computation. In most cases an ANN is an adaptive 
system that changes its structure based on external or internal information that flows through the 
network during the learning phase. Modern neural networks are non-linear statistical data 
modelling tools. They are usually used to model complex relationships between inputs and outputs 
or to find patterns in data. 

The application of neural networks in the data mining has become wider. Data mining is the search 
for relationships and  global patterns that exist in large  databases  but are ` hidden ' among the 
vast amount of data, such as a relationship between patient data and their medical diagnosis.   
These relationships represent valuable knowledge about the database and the objects in the 
database and, if the database is a faithful mirror, of the real world registered by the database.   
Data mining   refers to " using a variety of techniques to identify nuggets of information or decision  
- making knowledge in bodies of data, and extracting these in such a way that they can be put to 
use in the areas such as decision support, prediction, forecasting and estimation. The data is often 
voluminous, but as it stands of low value as no direct use can be made of it; it is the hidden 
information in the data that is useful".  

Keywords: Data Mining, Neural Networks, Data Mining Process, Genetic Algorithms, Knowledge 
Discovery, Implementation. 
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processes information using a connectionist 
approach to computation. In most cases an ANN is 
an adaptive system that changes its structure based 
on external or internal information that flows 
through the network during the learning phase. 
Modern neural networks are non-linear statistical 
data modelling tools. They are usually used to model 
complex relationships between inputs and outputs or 
to find patterns in data. 

Data Mining Techniques 

Researchers identify two fundamental goals of data 
mining: prediction and description. Prediction makes 
use of existing variables in the database in order to 
predict unknown or future values of interest, and 
Research on Data Mining Using Neural Networks 
Special Issue of International Journal of Computer 
Science & Informatics (IJCSI), ISSN (PRINT) : 2231–
5292, Vol.- II, Issue-1, 2 2 description focuses on 
finding patterns describing the data and the 
subsequent presentation for user interpretation. The 
relative emphasis of both, prediction and description 
differ with respect to the underlying application and 
technique. There are several data mining techniques 
fulfilling these objectives. Some of these are 
associations, classifications, sequential patterns and 
clustering. Another approach of the study of data 
mining techniques is to classify the techniques as: 
user-guided or verification-driven data mining and, 
discovery-driven or automatic discovery of rules. 
Most of the techniques of data mining have 
elements of both the models. 

A. Association Rules: 

An association rule is an expression of the form X => 
Y, where X and Y are the sets of items. The intuitive 
meaning of such a rule is that the transaction of the 
database, which contains X tends to contain Y. Given 
a database, the goal is to discover all the rules that 
have the support and confidence greater than or 
equal to the minimum support and confidence, 
respectively. 

Let L = {l1, l2, … , lm} n be a set of literals called 
items. Let D, the database, is a set of transactions, 
where each transaction T is a set of items. T supports 
an item x, if x is in T. T is said to support a subset of 
items X, if T supports each item x in X. X => y holds 
with confidence c, if c% of the transactions in D that 
support X also support Y. The rule X => Y has 
support s, in the transaction set D if s% of the 

transactions in D supports X U Y. Support means how 
often X and Y occur together as a percentage of the 
total transactions. Confidence measures how much a 
particular item is dependent on another. Patterns 
with a combination of 

intermediate values of confidence and support 
provide the user with interesting and previously 
unknown information.  

B. Clustering : 

Clustering is a method of grouping data into 
different groups, so that the data in each group 
share similar trends and patterns. The algorithm 
tends to automatically partition the data space into a 
set of regions or clusters, to which the examples in 
the tables are assigned, either deterministically or 
probability wise. The goal of the process is to identify 
all sets of similar examples in the data, in some 
optimal fashion. Clustering according to similarity is 
a concept which appears in many disciplines. If a 
measure of similarity is available, then there are a 
number of techniques for forming clusters. Another 
approach is to build set functions that measure some 
particular property of groups. This latter approach 
achieves what is known as optimal partitioning.  

C. Classification Rules: 

Classification involves finding rules that partition  the 
data into disjoint groups. The input for the 
classification data set is the training data set, whose 
class labels are already known. Classification analyses 
the training data set and constructs a model based 
on the class label, and aims to assign class label to 
the future unlabelled records. Since the class field is 
known, this type of classification is known as 
supervised learning. There are several classification 
discovery models. They are: the decision tree, neural 
networks, genetic algorithms and some statistical 
models. 

Other Related Areas 

Data Mining has drawn on a number of other fields, 
some of which are listed below: 

A. Statistics: 

Statistics is a theory-rich approach for data analysis, 
which generates results that can be overwhelming 
and difficult to interpret. Not with standing this, 
statistics is one of the foundations on which data 

Importance of Gi-Fi Technology in Wireless-Communication

69



 

mining technology is built. Statistical analysis 
systems are used by analysts to detect unusual 
patterns and explain patterns using statistical 
models. Statistics have an important role to play and 
data mining will not replace such analyses, but rather 
statistics can act upon more directed analyses based 
on the results of data mining. 

B. Machine Learning: 

Machine learning is the automation of a learning 
process and learning is tantamount to the 
construction of rules based on observations. This is a 
broad field, which includes not only learning from 
examples, but also reinforcement learning, learning 
with teacher, etc. A learning algorithm takes the data 
set and its accompanying information as input and 
returns a statement e.g. a concept representing the 
results of learning as output. 

C. Inductive Learning: 

Induction is the inference of information from data 
and inductive learning is the model building process 
where the environment i.e. database is analyzed with 
a view to finding patterns. Similar objects are 
grouped in classes and rules formulated whereby it is 
possible to predict the class of unseen objects. This 
process of classification identifies classes such that 
each class has a unique pattern of values, which 
forms the class description. The nature of the 
environment is dynamic hence the model must be 
adaptive i.e. should be able learn. Inductive learning 
where the system infers knowledge itself from 
observing its environment has two main strategies: 
Supervised Learning and Unsupervised Learning. 
Research on Data Mining Using Neural Networks 

D. Supervised Learning: 

This is learning from examples where a teacher helps 
the system construct a model by defining classes and 
supplying examples of each class.  

E. Unsupervised Learning: 

This is learning from observation and discovery. 

F. Mathematical Programming: 

Most of the major data mining tasks can be 
equivalently formulated as problems in  
mathematical programming for which efficient 

algorithms are available. It provides a new insight 
into the problems of data mining. 

G. Data Mining Methods: 

Various data mining methods are: 

• Neural Networks 

• Genetic Algorithms 

• Rough Sets Techniques 

• Support Vector Machines 

• Cluster Analysis 

• Induction 

• OLAP 

• Data Visualization 

Neural Networks 

A. Introduction: 

Anyone can see that the human brain is superior to a 
digital computer at many tasks. A good example is 
the processing of visual information: a one-year-old 
baby is much better and faster at recognizing 
objects, faces, and so on than even the most 
advanced AI system running on the fastest 
supercomputer. The brain has many other features 
that would be desirable in  artificial systems. This is 
the real motivation for studying neural computation. 
It is an alternative paradigm to the usual one (based 
on a programmed instruction sequence), which was 
introduced by von Neumann and has been used as 
the basis of almost all machine computation to date. 
It is inspired by the knowledge from neuroscience, 
though it does not try to be biologically realistic in 
detail. Neural networks are an approach to 
computing that involves developing mathematical 
structures with the ability to learn. The methods are 
the result of academic investigations to model 
nervous system learning. Neural networks have the 
remarkable ability to derive meaning from 
complicated or imprecise data and can be used to 
extract patterns and detect trends that are too 
complex to be noticed by either humans or other 
computer techniques. 
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A trained neural network can be thought of as an 
"expert" in the category of information it has been 
given to analyze. This expert can then be used to 
provide projections given new situations of interest 
and answer "what if" questions. Neural networks use 
a set of processing elements (or nodes) analogous to 
neurons in the brain. These processing elements are 
interconnected in a network that can then identify 
patterns in data once it is exposed to the data, i.e., 
the network learns from experience just as people 
do. This distinguishes neural networks from 
traditional computing programs that simply follow 
instructions in a fixed sequential order. Neural 
networks essentially comprise three pieces: the 
architecture or model; the learning algorithm; and 
the activation functions. (Fausett (1994)) Neural 
networks are programmed or “trained to” . . . store, 
recognize, and associatively retrieve patterns or 
database entries; to solve combinatorial optimization 
problems; to filter noise from measurement data; to 
control ill defined problems; in summary, to estimate 
sampled functions when we do not know the form of 
the functions.” (Kosko (1992), p.13) It is precisely 
these two abilities (pattern recognition and function 
estimation) which make artificial neural networks 
(ANN) so prevalent a utility in data mining. As data 
sets grow to massive sizes, the need for automated 
processing becomes clear. With their “model-free” 
estimators and their dual nature, neural networks 
serve data mining in a myriad of ways. 

B. Structure and Function of a Single Neuron:  

McCulloch and Pitts (in 1943) proposed a simple 
model of a neuron as a binary threshold unit. 
Specifically, the model neuron computes a weighted 
Research on Data Mining Using Neural Networks 
Special Issue of International Journal of Computer 

Science & Informatics (IJCSI), ISSN (PRINT) : 2231–
5292, Vol.- II, Issue-1, 24 sum of its inputs from other 
units, and outputs a one or a zero according to 
whether this sum is above or below a certain 
threshold.  

 

The neuron has a set of nodes that connects it to 
inputs, output, or other neurons, also called synapses 
(connections / links). A Linear Combiner is a function 
that takes all inputs and produces a single value. A 
simple way of doing it is by adding together the 
weighted inputs. Thus, the linear combiner will 
produce: (wi1 * x1 + wi2 * x2 + … + win * xn) (1) The 
Activation Function is a non-linear function, which 
takes any input from minus infinity to plus infinity 
and squeezes it into the -1 to 1 or into 0 to 1 interval. 
This simple model of a neuron makes the following 
assumptions: The position on the neuron (node) of 
the incoming synapse (connection) is irrelevant. Each 
node has a single output value, distributed to other 
nodes via outgoing links, irrespective of their 
positions. All inputs come in at the same time or 
remain activated at the same level long enough for 
computation to occur. (An alternative is to postulate 
the existence of buffers to store weighted inputs 
inside nodes). The threshold is calculated using the 
Heaviside function as shown below: 

ni(t+1) = _ (_j wijnj(t) - μi) (2) 

Here ni is either 1 or 0, and represents the state of 
neuron i as firing or not firing respectively. Time t is 
taken as discrete, with one time unit elapsing per 
processing step. _(x) is the unit step function, or 
Heaviside function: _(x) = 1, if x>= 0 and = 0, 
otherwise (3) The weight wij represents the strength 
of the synapse connecting neuron j to neuron i. It 
can be positive or negative corresponding to an 
excitatory or inhibitory synapse respectively. It is zero 
if there is no synapse between i and j. The cell 
specific parameter μi is the threshold value for unit i; 
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the weighted sum of inputs must reach or exceed the 
threshold for the neuron to fire. A simple 
generalization of the above equation which will 
consider the activation function is:  

ni = g (_j wijnj - μi) (4) The number ni is now 
continuous valued and is called state or activation of 
unit i. The function g(x) is the activation function. 
Rather than writing the time t and t+1 explicitly, we 
now simply give a rule for updating ni whenever that 
occurs. Units are often updated asynchronously, in 
random order, at random times.  

C. Characteristics of Neural Networks: 

1. Neural Network is composed of a large number of 
very simple processing elements called neurons. 

2. Each neuron is connected to other neurons by 
means of inter connections or links with an 
associated weight. 

3. Memories are stored or represented in a neural 
network in the pattern of interconnection strengths 
among the neurons. 

4. Information is processed by changing the 
strengths of interconnections and/or changing the 
state of each neurons. 

5. A neural network is trained rather than 
programmed.6. A neural network acts as an 
associative memory. It stores information by 
associating it with other information in the memory. 
For example, a thesaurus is an associative memory. 

7. It can generalize; that is, it can detect similarities 
between new patterns and previously stored 
patterns. A neural network can learn the 
characteristics of a general category of objects on a 
series of specific examples from that category. 

8. It is robust, the performance of a neural network 
does not degrade appreciably if some of its neurones 
or interconnections are lost. (distributed memory) 
Research on Data Mining Using Neural Networks 
Special Issue of International Journal of Computer 
Science & Informatics (IJCSI), ISSN (PRINT) : 2231–
5292, Vol.- II, Issue-1, 25 

9. Neural networks may be able to recall information 
based on incomplete or noisy or partially incorrect 
inputs.  

10. A neural network can be self-organizing. Some 
neural networks can be made to generalize from 
data patterns used in training without eing provided 
with specific instructions on exactly what to learn. 

D. Types of Neural Networks: 

A single neuron is insufficient for many practical 
problems, and network with a large number of nodes 
are frequently used. The way the nodes are 
connected determines how computations proceed 
and constitutes an important early design decision 
by a neural network developer. 

1. Fully Connected Networks: 

In this architecture, every node is connected to every 
node, and these connections may be either 
excitatory (positive weights), inhibitory (negative 
weights), or irrelevant (almost zero weights). In a fully 
connected asymmetric network, the connection from 
one node to another may carry a different weight 
than the connection from the second node to the 
first. In a symmetric network, the weight that 
connects one node to another is equal to its 
symmetric reverse. Hidden nodes are the nodes, 
whose interaction with the external environment is 
indirect. 

2. Layered Networks: 

These are networks in which nodes are partitioned 
into subsets called layers, with no connections that 
lead from layer j to layer k if j>k. A single input 
arrives at and is distributed to other nodes by each 
node of the “input layer” or “layer 0”; no other 
computation occurs at nodes in layer 0, and there are 
no intra-layer connections among nodes in this layer. 
Connections with arbitrary weights, may exist from 
any node in layer i to any node in layer j for j >= i; 
intra-layer connections may exist. 

3. Acyclic Networks: 

This is a subclass of layered networks in which there 
are no intra-layer connections, as shown in the fig. 
2.5. A connection may exist between any node in 
layer i and any node in layer j for i < j, but a 
connection is not allowed for i = j. Networks that are 
not acyclic are referred to as recurrent networks. 

4. Feed Forward Network: 
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This is a subclass of acyclic networks in which a 
connection is allowed from a node in layer i only to 
nodes in layer i+1. These networks are succinctly 
described by a sequence of numbers indicating the 
number of nodes in each layer. These networks, 
generally with no more than 4 such layers, are 
among the most common neural nets in use. 
Conceptually, nodes in successively higher layers 
abstract successively higher-level features from 
preceding layers. 

5. Feedback Network: 

It regards Hopfield discrete model and continuous 
model as representatives, and mainly used for 
associative memory and optimization calculation. 

6. Modular Neural Networks: 

Most problems are solved using neural networks 
whose architecture consists of several modules, with 
sparse interconnections between modules. 
Modularity allows the neural network developer to 
solve smaller tasks separately using small (neural 
network) modules and then combine these modules 
in a logical manner. Modules can be organized in 
several different ways, some of which are: 
hierarchical organization, successive refinement and 
input modularity. 

Data Mining Process Based On Neural Networks 

Data mining process can be composed by three main 
phases: data preparation, data mining, expression 
and interpretation of the results, data mining process 
is the reiteration of the three phases.  

 

The data mining based on neural network is 
composed by data preparation, rules extracting and 

rules assessment three phases, as shown below : 7 
Research on Data Mining Using Neural Networks 
Special Issue of International Journal of Computer 
Science & Informatics  

 

A. Data Preparation: 

Data preparation is to define and process the mining 
data to make it fit specific data mining method. Data 
preparation is the first important step in the data 
mining and plays a decisive role in the entire data 
mining process. It mainly includes the following four 
processes: 

1. Data Clustering: 

Data cleansing is to fill the vacancy value of the data, 
eliminate the noise data and correct the 
inconsistencies data in the data.  

2. Data Option: 

Data option is to select the data arrange and row 
used in this mining. 

3. Data Pre-processing: 

Data pre-processing is to enhanced process the 
clean data which has been selected. 

4. Data Expression: 

Data expression is to transform the data after pre-
processing into the form which can be accepted by 
the data mining algorithm based on neural network. 
The data mining based on neural network can only 
handle numerical data, so it is need to transform the 
sign data into numerical data. The simplest method 
is to establish a table with one-to-one 
correspondence between the sign data and the 
numerical data. The other more complex approach is 
to adopt appropriate Hash function to generate a 
unique numerical data according to given string. 
Although there are many data types in relational 
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database, but they all basically can be simply come 
down to sign data, discrete numerical data and serial 
numerical data three logical data types. 

B. Data Preparation: 

There are many methods to extract rules, in which 
the most commonly used methods are LRE method, 
black-box method, the method of extracting fuzzy 
rules, the method of extracting rules from recursive 
network, the algorithm of binary input and output 
rules extracting (BIO-RE), partial rules extracting 
algorithm (Partial- RE) and full rules extracting 
algorithm (Full-RE).  

C. Rules Assessment: 

1. Although the objective of rules assessment 
depends on each specific application, but, in general 
terms, the rules can be assessed in accordance with 
the following objectives: 

2. Find the optimal sequence of extracting rules, 
making it obtains the best results in the given data 
set; 

3. Test the accuracy of the rules extracted; 

4. Detect how much knowledge in the neural 
network has not been extracted; 

Detect the inconsistency between the extracted rules 
and the trained neural network. 

Developing Neural Network Applications For 
Data Mining 

A. Select Appropriate Paradigm: 

Decide on network architecture according to general 
problem area (e.g., Classification, filtering, pattern 
recognition, optimization, data compression, 
prediction), Decide on transfer function, Decide on 
learning method, Select network size. E.g. How many 
inputs and output neurons? How many hidden layers 
and how many neurons per layer? Decide on nature 
of input/output. Decide on type of training used.  

B. Select Input Data and Facts: 

Decide the problem domain, the training set should 
contain a good representation of the entire universe 
of domain .select input sources and optimal size of 
training set. 

1. Data Set Considerations: 

In selecting a data set, the following issues should be 
considered – Size, Noise, Knowledge domain 
representation, Training set and test set, insufficient 
data, Coding the input data. 

2. Data Set Size: 

Decides the optimal size of the training set, The 
answer depends on the type of network used. The 
size should be relatively large. The following is used 
as a rule of thumb for back propagation networks: 
Training 

Set Size = Number of hidden layers + Number of 
input neuron. 

3. Noise: 

For back propagation networks, the training is more 
successful when the data contain noise. 

Research on Data Mining Using Neural Networks 
Special Issue of International Journal of Computer 
Science & Informatics (IJCSI), ISSN (PRINT) : 2231–
5292, Vol.- II, Issue-1, 27 

4. Knowledge Domain Representation: 

The most important consideration in selecting a data 
set for Neural Networks The training set should 
contain a good representation of the entire universe 
of the domain may result in an increase in number of 
training facts, which may cause the networks size to 
change. 

5. Selection of Variables: 

It is possible to reduce the size of input data without 
degrading the performance of the network: Principle 
Component Analysis, Manual Method. 

6. Insufficient Data: 

When the data is scarce, the allocation of the data 
into training and a testing set becomes critical. The 
following schemes are used when collecting more 
data is not possible. 

7. Rotation Scheme: 

Suppose the data set has N facts. Set aside one of 
the facts, training the system with N-1 facts. Then 
set-aside another fact and retrain the network with 
the other N-1 facts. Repeat the process N times. 
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8. Creating Made-up Data: 

Increase the size of the made up data by including 
made up-data, sometimes the idea of 
BOOTSTRAPPING is used. The decision should be 
made as whether the distribution of data should be 
maintained. 

9. Expert-made Data: 

Ask an expert to supply additional data. Sometimes a 
multiple expert scheme is used. 

10. Coding the Input Data: 

The training data set should be properly normalized. 
The training data set should match the design of the 
network: Zero-mean-unit Variant (Zscore), Min-Max 
Cut off, Sigmoidale.  

C. Data Preparation: 

The next step is to think about different ways to 
represent the information. Data can be non-
distributed or distributed. Using a NON Distributed 
date set, each neuron represents 100% of an item. 
The data set must be non-overlapping and complete. 
In this case, the network can represent only a limited 
number of unique patterns. Using a Distributed data 
set, the qualities that define a unique pattern are 
spread out over more than one neuron. 

1. Continuous vs. Binary Data: 

The developer should decide as whether a piece data 
is continuous of binary. If a continuous data is 
represented in a binary form, the network may NOT 
be able to train properly. The decision as whether a 
piece data is continuous of binary may not be simple. 
If the continuous data set is spread evenly within a 
data range, it may be reasonable to represent it as 
binary. 

2. Actual Values Vs. Change In Values: 

An important decision in representing continuous 
data is whether to use actual amounts or changes in 
amounts. Whenever possible, it is better to use 
changes in values. Using the changes in values may 
make it easier for the network to appreciate the 
meaning that the data represents. 

Conclusion 

In this paper, we present research on data mining 
based on neural network. At present, data mining is a 
new and important area of research, and neural 
network itself is very suitable for solving the 
problems of data mining because its characteristics 
of good robustness, self-organizing adaptive, parallel 
processing, distributed storage and high degree of 
fault tolerance. The combination of data mining 
method and neural network model can greatly 
improve the efficiency of data mining methods, and 
it has been widely used. It also will receive more and 
more attention. 
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Introduction 

Due to the rapid development in the field of wireless 
communications there is an increasing demand for 
higher data rate and large bandwidth. A Microstrip 
Antenna in its simplest form consists of a radiating 
patch on one side of dielectric substrate and ground 
plane on other side. Microstrip Patch Antennas are 
popular for their well-known attractive feature, such 
as a low profile, light weight, and compatibility with 
Monolithic Microwave Integrated Circuits (MMICs). 
Modern Communication System, Such as those for 
satellite links (GPS, Vehicular, etc.), as well as 
emerging applications, such 

as Wireless Local Networks (WLAN), offer require 
antennas with compactness and low-cost, thus 
rendering planar technology useful, and sometimes 
unavoidable. Conventional microstrip patch antennas 
has some drawbacks of low efficiency, narrow 
bandwidth (3-6)% [1,2]of the central frequency, its 
bandwidth is limited to a few percentage which 

is not enough for most of the wireless 
communication system[3]. There are several designs 
have been investigated and reported to decrease the 
size of antenna [4] and to improve the bandwidth of 
antenna[5,6]. 

Bandwidth Enhancement Techniques 

There are basically four techniques for enhancing 
microstrip patch antenna bandwidth. Modified shape 
patch, Planar Multiresonator configuration, Multilayered 
configuration and Stacked Multiresonator microstrip 
patch antenna. 

Modified Shape Patch Broadband Microstrip 
Patch Antenna  

In this technique bandwidth enhancement is done by 
changing/modifying the shape of radiating patch. It 
is found that some shapes of patches have lower Q 
factor as compared to other therefore having high 
bandwidth [5]. These patches shapes include annular 
ring, rectangular/square ring, shorted patch and 
other geometries. There are several designs of 
broadband microstrip patch antenna with modified 
patches. A design of broadband circular patch 
microstrip antenna with Diamond shape slot is given 
by Garima, et al. [6]. This antenna is applicable for C-
band. Substrate used in this antenna is FR-4 and 
produces the bandwidth of 13.58% when compared 
with conventional circular patch antenna. The 
performance of proposed antenna is improved when 
compared with that of conventional circular patch 
antenna having identical radius. Another design for 
modified shape patch is T-slot Broadband 
Rectangular Patch Antenna [7]. A single layer single 
probe fed  

Abstract 

The major need for today’s communication devices is to operate at broader band such as to support 
high speed internet, multimedia communication and similarly many more broadband services, this is 
achieved by using microstrip patch antennas, but inherently microstrip antennas are narrow band 
antennas so, various techniques are used to enhance the bandwidth of microstrip antenna. Narrow 
bandwidth available from printed microstrip patches has been recognised as one of the most 
significant factors limiting the wide spread application of this class of antenna This paper discusses  
bandwidth enhancement  techniques employed on microstrip patch antennas  

Keywords: Broadband, multimedia ,patches. 
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Fig 1 – Circular feeding with diamond slot 

Planar Multiresonator Configuration Of 
Broadband Microstrip Patch Antenna  

In such configuration of microstrip antenna multiple 
resonators are placed near to each other, only one is fed 
and others are parasitically coupled, it is also known as 
gap coupling. Another way used to feed multiresonator 
configuration is to directly connect the patches via 
microstrip line. In some cases hybrid coupling is also 
used which include gap and direct coupling [10].  

Design of Bandwidth Enhancement of Microstrip 
Antennas Using Shifted Parasitically Coupled Planar 
Multiresonator . In this method, a wideband planar multi 
resonator antenna with parasitic coupling is used. 
Results show gradual improvement in impedance 
bandwidth from 65MHz to 251MHz (about four times) 
with very minor variation of resonance frequency from 
2.989 GHz for reference patch to 3.023 GHz for 
anticlockwise shifted parasitically coupled elements. In 
multiresonator broadband microstrip patch antenna, 
gap-coupled planar T-slot broad band rectangular 
patch antenna is proposed. Impedance bandwidth of 
25.23% with an average gain of about 7.43 dBi over the 
entire passband and peak gain of 9.88 dBi at -10dB 
return loss is achieved. Single-layer single-patch 
wideband microstrip antenna with U- shaped slot 
Embedded on the patch [8]. Enhanced bandwidth is 
achieved by the U-shaped slot with a thick air substrate 
of 12 mm and the impedance bandwidth of 500 MHz or 
27.5% is achieved at the centre frequency 1815 MHz (at 
10 dB return loss). One more method of achieving 

broadband microstrip patch antenna is Modified E-H 
Shaped patch antenna [9]. A L-probe fed microstrip 
patch antenna with low cross-polarization and modified 
E-H shaped patch design is proposed to operate at 1.79 
to 2.34 GHz frequency range. The impedance 
bandwidth achieved is 27% (550 MHz). All these 
techniques provide broadband microstrip patch 
antennas. In such configurations broader band is 
achieved without increasing the surface area of patch 
antenna multiresonator and stacked configurations are 
combined to obtain wide bandwidth with higher gain 
with three rectangular patches stacked on a single fed 
patch yielded bandwidth of 830 MHz (25.7%) with more 
than 10 dB gain. In multiresonator broadband microstrip 
antenna with directly coupled and parasitic patches. The 
impedance bandwidth of 12.7% i.e. 365 MHz at center 
frequency 2879 MHz is obtained with 10 dB return loss. 
When one patch without any coupling (i.e. direct and 
parasitic coupling) is analyzed, impedance bandwidth of 
54 MHz  

 

Fig 2- multi-resonator gap coupled patches 

(i.e.2%) is obtained at center frequency at 2710MHz’s 
When both cases are compared (i.e. 12%Vs 2%) then the 
impedance bandwidth of about6.35 times is obtained 
for proposed antenna. Use of additional resonators 
patches either directly or gap coupled to the radiating 
patch will lead to abroad band configuration of 
microstrip antenna. Though the size of resulting 
antenna is bigger but the resulting bandwidth is much 
more than that of a single patch microstrip antenna.  

Multilayered Configurations Of Broadband 
Microstrip Patch Antenna  

In multilayered configuration patches are placed over 
different dielectric substrates and they are stacked on 
each other. Based on the coupling mechanism these 
configurations are of two types electromagnetically-
coupled or dielectric constant. Main disadvantage of this 
multilayered microstrip configuration is its increased 
height which is not desirable in miniature devices and in 
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aperature coupling ground plane which is having an 
aperture slot, and is made up of substrate with high 
dielectric constant to reduce radiation losses. Whereas 
the top patch is made up of thick substrate with lower 
aperture-coupled. Electromagnetic coupled microstrip 
antenna one or more patches are located on different 
dielectric layers. If two- layered configuration of 
broadband microstrip patch antenna is analyzed then 
any one of them may be fed and other is 
electromagnetically coupled. Patch dimensions and 
dielectric constant of substrate may be different where 
as resonant frequency is closer to each other for 
obtaining broad bandwidth. In aperture coupling, the 
field is coupled from the microstrip feed line placed on 
the other side of ground plane to the radiating patch 
through an electrically small aperture/slot in the ground 
plane. Two different dielectric substrates could be 
chosen one for the patch and other for feed line. Very 
high bandwidth can be generated by using multilayered 
configurations. Near about 70% bandwidth can be 
generated using multilayered configuration. Microstrip 
line feed electromagnetically coupled microstrip 
antenna  is a method of exciting the patch. This 
technique has the advantage that the dielectric constant 
of substrate used for microstrip feed line is high and it is 
thin so that radiation from feed line should be 
minimized, whereas the dielectric constant of substrate 
used for radiating patch is low and it is thick which 
improves the bandwidth of antenna. Aperture coupled 
microstrip patch antenna is also an indirect technique of 
exciting patch. In this configuration feed line is on lower 
side of backward radiation is major problem . 

 

Fig3- Electromagnetically coupled microstrip antenna 

Stacked Multiresonator Microstrip Patch Antenna  

In this configuration multiresonator and stacked 
configurations are combined to provide broadband 
microstrip patch antenna. A design of dual-frequency 
broadband stacked microstrip antenna using a 
reactive loading and a fractal- shaped radiating edge, 
is used to obtain dual- frequency operation antenna 
is loaded with stub for changing frequency and 
which broader bandwidth is achieved by using 

stacked parasitic technique.  The central frequencies 
of the first and second operating bands are 1.524 
and 2.159 GHz, bandwidth enhancement factor 
achieved is 22.3 in the first band and 18.7 in the 
second band and bandwidth achieved is 12% and 5% 
respectively. Another broadband design using 
stacked multiresonator configuration is gap-coupled 
planar multi-resonator and stacked configurations 
which is used to obtain wide bandwidth with higher 
gain with three rectangular patches stacked on a 
single fed patch yielded bandwidth of 830 MHz 
(25.7%) with more than 10 dB gain. A proposed 
broadband design using stacked U- slot microstrip 
antenna incorporating E-shape and modified half-E 
shape radiating patches are introduced. Maximum 
impedance bandwidth achieved is 60.2%. It’s though 
size of stacked multiresonator microstrip patch 
antenna is more but it yields high bandwidth. 

 

Fig4- Stacked multiresonator antenna using reactive 
loding and fractal shaped radiating edge 

Conclusion 

This paper shows the review and survey of various 
Bandwidth enhancement techniques of Microstrip 
Patch Antenna. By using one of any above 
mentioning techniques Bandwidth of Microstrip 
Patch Antenna can be improved significantly which 
will overcome limitation of Microstrip Patch Antenna 
such as narrow Bandwidth. Out of all mentioned 
techniques Multilayered Technique yield maximum 
bandwidth 
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