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Reducing Hearing Aid Power Consumption

using Truncated -

Matrix Multipliers

Thomas L. Hemminger “ & E. George Walters °

Absiract - The traditional platforms for implementing hearing
aid algorithms have been application specific integrated
circuits (ASIC) and some general purpose DSP chips. One of
the most important issues involved in hearing aid design is
power consumption, i.e., battery life. This paper introduces an
alternative method for implementing hearing aid algorithms by
using truncated-matrix multipliers. These designs can offer a
significant reduction in power consumption and chip area.
However, the approach can often increase computational error
but it can be partialy compensated for by introducing a
method of coefficient shifting of the filter weights. This latter
approach significantly reduces the computational error
resulting in improved system performance.

Keywords : truncated-matrix multipliers, hearing aids,
power consumption,  coefficient  shifting, integer
processing.

l. INTRODUCTION

ost modern hearing aids employ DSP
I\/I algorithms running on application specific

integrated circuits (ASICs) or on modern DSP
chips. These algorithms are designed not only to amplify
the overall audio signal but to selectively amplify those
signals within specific frequency bands. Most all
persons suffering from hearing loss lose the upper
frequency range of hearing, requiring the audio signal to
be separated into specific bands prior to processing [R.
Chamberlain et al., 2003], [Y. Wei and Y. Lian, 2006].
For this reason the audio signal is usually separated into
a large number distinct bands, or octaves, each
amplified with a specific gain, and then the signals are
recombined. A compressor stage is often employed to
force the final signal to within the hearing range of the
user. With the need for extensive signal processing and
with the desire to have small unobtrusive devices, one of
the main problems with hearing aids is battery life.
Many of these devices run on a 1.3V battery drawing
less than 2 mA and have a battery lifespan of about 100
hours of normal use [B. Edwards, 1998]. With this in
mind we have endeavored to employ truncated-matrix
multipliers to reduce the number of components, thus
reducing the power consumption. This paradigm also
has the added advantage of having less delay than full
multipliers which can be beneficial to the user. As stated
above, the cost is lower numerical accuracy, but

Author o Professor of Electrical and Computer Engineering, Penn
State Erie — The Behrend College. E-mail - hemm@psu.edu

Author o . Assistant Professor of Electrical and Computer Engineering,
Penn State Erie — The Behrend College. E-mail - egw100@psu.edu

experiment has shown this not to be a significant issue
in this work, the reason being that a small increase in
truncation noise is beyond most users hearing range.
Many current computational methods are based on
weighted overlap-add (WOLA) filter banks, windowed
finite impulse response (FIR) filter banks, lattice wave
digital filter banks (LWDFB), or DFT methods [R. Vicen-
Bueno, et al., 2007], [W. Wei, and D. Liu, 2011]. Here it
was decided to simulate a hearing aid by employing the
windowed FIR method using a Hamming window on the
individual frequency bands. The results from using a full
multiplier will be compared with those of the truncated-
matrix multiplier. This will enable the development of a
rough estimate of the power requirements based on the
number of components. This paper is organized as
follows. Section |l describes the truncated-matrix
multiplier, and includes the fundamental design and
also a method to provide constant correction, to reduce
final numerical error. It also provides the rationale for
coefficient shifting thus improving the overall accuracy
of the result. Section Il introduces the simulations that
were employed and section IV presents the results. The
conclusions and some thoughts for further work are
contained in section V.

[1. TRUNCATED-MATRIX MULTIPLIERS

Truncated-matrix multipliers are designed by
removing several of the least significant columns of the
partial product, i.e., these products are not formed [E.
G. Walters Ill and M. Schulte, 2011], [E. G. Walters I
and M. Schulte, 2010], [E. G. Walters Ill, 2012], [T.
Erdogan, et al., 2004], [E. E. Swartzlander, Jr., 1999]. As
a result, they consume less power, less area, and can
have a lower time delay than conventional multipliers.
This does come at a cost of less accuracy which may or
may not be an issue in certain applications. For
example, audio processing mainly concerns perceived
sound quality rather than absolutely precise numerical
results. Research has shown that video processing does
not often need to be precise as a first step in identifying
objects in an image, e.g., facial recognition and video
surveillance [T. T. Zin, et al., 2011]. In fact, a multi-level
approach can be employed whereas the first level of
numerical accuracy is lower, but as subjects are
narrowed down, the analysis becomes more precise [J.
S. Kim, et al., 2011].

In the numerically intensive domain of digital

signal processing employment of the truncated
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multipliers can provide significant power savings over
their full-width counterparts [J. M. Jou, et al., 1999].
These can be direct replacements for standard
multipliers with little degradation in numerical perfor-
mance. In general, FIR filters can have a significant
number of smaller floating point coefficients.  After
converting them to signed integers the result is often a
set of coefficients with many leading zeros (positive) or
ones (negative) for sign extension. For this reason it is
necessary to shift these coefficients to the left prior to
multiplication to obtain greater accuracy. However, the
operation is only performed on the filter coefficients and
not on the incoming data since the bits corresponding
to the filters can be modified prior to implementation.
This leaves only one set of right shifts when the system
is in real-time operation. FIR filters require a very simple
set of multiply and add operations as shown in (1) for a
T tap filter.

T-1

yli]= > hlk]x[i k] (1)

=0

=~

Where x/i/is the /”value of the input stream and
hlk] is the set of filter coefficients. When using an odd
number of taps the coefficients are symmetric and they
yield a linear phase response, which is an attractive
quality in audio signal processing. One way to reduce
the number of multiplications is to add the two input

data values of x,_, and X;,, prior to multiplication by the

appropriate filter coefficient but this only increases the
complexity of the basic circuit components. Table |
shows the coefficients for one of the 63-tap filters used
in this work.

The bandwidth of this filter ranges from 500 to
1000Hz and employs a Hamming window. The original
rounded integer values of the filter are headed by A/k/.
The number of left shifts is headed with S, and the new
left-shifted values are in the next column to the right. The
coefficients were developed using MATLAB and then
quantized to 16-bit signed integers ranging from -32768
to +32767. Normally, when converting to 16-bit signed
integers the coefficients need to be within the range of
[-1,1-2"%] and the multiplier becomes 2*. This is

followed by rounding the results. However, here the
original coefficients for all the filters had magnitudes
within the range of [-0.5,0.5-2"°] so a multiplier of 2'°

yielded results within the proper signed integer range,
thus eliminating the need to normalize the data. For
example, the value of tap A/27]in Table 1 was originally
-0.049036 which was then multiplied by 2%* and
rounded to be represented as the 16-bit signed integer -
3214. This indicates that the decimal point is implied to
be to the right of the most significant (sign) bit. In fact, it
is not a good idea to normalize the filters because their
relative gains become corrupted by the normalization
process. This in turn, unnecessarily complicates

© 2013 Global Journals Inc. (US)

computation of the new filter gains so it was decided not
to perform that operation. As stated earlier, in order to
preserve accuracy it is necessary to shift the bits of each
coefficient as far to the left as possible. For example, in
the top row the value of A/0/is -12 which is shifted to the
left by S =11 bits yielding the rightmost column value of
-24576. Note that the results in the right column range
from - 32768 to +32767 thus preserving the sign bit.
After multiplication by the corresponding input data
point and truncated by the r least significant columns
the result from each tap is right shifted by the value of S
to reestablish the proper magnitude. The result is then
added to the summation. It is important to keep in mind
that in practice the rleast significant partial products are
not formed in the first place to reduce power
consumption. The design is illustrated in Fig. 1 where for
simplicity an 8x8 multiplier has been synthesized. Those
partial products in the r rightmost columns are never
formed and there is no corresponding hardware for
them.

Table 7: FIR filter with 63 taps

K Thikk 1S |25hKl |k |hKl _|S | 2hK
0 | 12 | 11 | 24576 | 32 | 4708 | 2 | 18832
1| 22 | 10 | 22528 | 33 | 4042 | 3 | 32336
2 | 29 | 10 | 29696 | 34 | 3023 | 3 | 24184
3 | 27 | 10 | 27648 | 35 | 1773 | 4 | 28368
4 | 10 | 11 | 20480 | 36 | 438 | 6 | 28032
5| 29 | 10 | 29696 | 37 | -834 | 5 | -26688
6 | 98 8 | 25088 | 38 | -1911 | 4 | -30576
7 | 200 | 7 | 25600 | 39 | 2694 | 3 | 21552
8 | 333 | 6 | 21312 | 40 | 3131 | 3 | 25048
9 | 482 | 6 | 30848 | 41 | 3214 | 3 | 25712
10| 624 | 5 | 19968 | 42 | 2981 | 3 | 23848
11| 724 | 5 | 23168 | 43 | 2504 | 3 | -20032
12| 745 | 5 | 23840 | 44 | 1876 | 4 | -30016
13| 647 | 5 | 20704 | 45 | 1194 | 4 | -19104
14| 402 | 6 | 25728 | 46 | 546 | 5 | -17472
5] 0 15 0 47| 0 |15 0

16 | 546 | 5 | 17472 | 48 | 402 | 6 | 25728
17 | 1194 | 4 | 19104 | 49 | 647 | 5 | 20704
18 | 1876 | 4 | -30016 | 50 | 745 | 5 | 23840
19 | 2504 | 3 | 20082 | 51 | 724 | 5 | 23168
20 | 2981 | 3 | 23848 | 52 | 624 | 5 | 19968
21| 3214 | 3 | 25712 | 53 | 482 | 6 | 30848
20| -3131 | 3 | 25048 | 54 | 333 | 6 | 21312
23 | 2694 | 3 | 21552 | 55 | 200 | 7 | 25600
24 | 1911 | 4 | -30576 | 56 | 98 | 8 | 25088
25| 834 | 5 | 26688 | 57 | 29 | 10 | 29696
26 | 438 | 6 | 28032 | 58 | 10 | 11 | -20480
27 | 1773 | 4 | 28368 | 59 | 27 | 10 | -27648
28 | 3023 | 3 | 24184 | 60 | 29 | 10 | -29696
29 | 4042 | 3 | 32336 | 61 | 22 | 10 | 22528
30 | 4708 | 2 | 18832 | 62 | 12 | 11 | -24576
31| 4939 | 2 | 19756
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Figure 7 An 8x8 truncated-matrix multiplier. This
employs constant correction with r =6 and k =2

The remaining partial products are added
column-wise to produce the desired product. Note that
after the addition operation the kleast significant bits are
also truncated so that an 8 bit result is maintained
(p,—p;) - Of course, the issue here is how to reduce

the error from these operations. A number of methods
are available in the literature as in [Y. C. Lim, 1992], [L.
D. Van and C. C. Yang, 2005] but it was decided to
choose a method that has worked well in previous
simulations [M. J. Schulte, et al., 1993]. Here, each bit of
the multiplier and multiplicand are considered to have
equal probability of either being zero or one. In this case
their partial product a;b; should have an expected

value of ¥4 so the expected values of the unformed
partial products are added to the expected round off
error of the product. The sum is then rounded to the
least significant column that has been formed. This
produces the correction constant C which is expressed
below in (2).

C=round (27 (2 -2 —E, ..))2' @
This value is added to the partial product matrix
(see Fig. 1) as bits ¢, ¢, ¢,. The leading ones in some of

the rows and the nand operations on some of the
elements are necessary to produce the proper signed
result. Once the truncated product has been formed it is
necessary to compensate for the previous shifting
operation on the filter coefficients. Without this
procedure the accuracy of the result suffers as
described in Fig. 2(a). The correction factor was not
introduced here to simplify the figure. In this case the
number B has several leading zeros and if rhas a large
value, where ris the number of truncated columns, the
error becomes significant. If the number is small and
negative then the most significant bit is one and several
of the next most significant bits are also equal to one
due to sign extension. As shown in Fig. 2(b) the number
B has been left-shifted where the shift amount S'is the
number of consecutive bits immediately to the right of
the sign bit that have the same value as the sign bit.
From this example it is seen that for B =0000b,b,bb, it

should be left shifted by 3 bits to preserve the sign bit.
The result is B =0b,b,b,b,000, but note that three zero

bits are shifted in from the right, meaning that they
reduce the effects of the unformed products. If instead

the number is negative with B =1111b,b,bb, the result
from shifting would be B =1b;b,bb,000 which would

also reduce the effects from the unformed products.
Shifting to the right by S bits after multiplication reduces
the error by a factor of 29 This does, however, introduce
a non-symmetric round-off error. The shifted sum is
rounded prior to truncation so this error has a mean
value that is close to zero. Rather than adding a one to
the right of the least significant bit p, prior to truncation,
the rounding bit is added to the appropriate column of
the partial product matrix prior to shifting by S bits.
These bits are shown in bold in Fig. 2(b). Here the value
of Bis shifted three places so, $=3, s, =1 and s, =1.

This adds a value of one to the column containing
ab,,a.b,ab,, and a,b,. In this case the multiplier
supports shifts from 0 to 3 but if there is no shift s, =0
and s, =0 and there are no additional bits required for

rounding. The number of shifts for each filter coefficient
is shown in table 1 where it can be seen that the errors
from each multiplication are reduced by a factor of 2°
once the shifting operation has been completed. An n-
bit barrel shifter can be used to shift the result back to
the appropriate magnitude from the output of the
multiplier. In fact, a four-stage barrel shifter can shift
from zero to 15 places which cuts down on the amount
of required hardware. This aspect is explained in greater
detail in [M. R. Pillmeier, et al., 2002].

T o RO OO
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Figure 2 () Multiplication without coefficient shifting
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Figure 2 (b). Multiplication with coefficient shifting. S =3
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I1I.  SIMULATIONS

This section describes the simulations that were
employed when evaluating the performance of the
multipliers. Fig. 3(a) shows an audiogram from a test
subject indicating substantial high frequency loss in the
left ear as compared to the right ear (see Fig. 3(b)).
From the figure one can see that above a frequency of 2
kHz the subject has significant hearing loss, but at lower
frequencies the response is relatively flat. This explains
why the subject has little difficulty hearing a voice from a
telephone with the left ear since that system is band-
limited to about 3 kHz. There are a variety of hearing aid
protocols, some having as many as 16 channels or
more. However, for this work it was decided that to
prove the efficacy of the design a reduced system with
five channels would be sufficient. From Fig. 4 it can be
seen that five channels were employed corresponding
to a frequency range of 0 to 4 kHz, each having its
associated gain. The subject’s hearing is so poor above
4 kHz that it was deemed unnecessary to amplify
sounds above that range. To be consistent with several
other systems the sample rate was chosen to be 16 kHz
using a 16-bit A/D converter. Each channel was
amplified with gains that were determined by the losses
indicated in the audiogram for the left ear. Studies have
shown that using gain factors to cancel the measured
losses shown in the audiogram do not produce
acceptable results. For example, a hearing loss of 35-dB
indicates an attenuation factor of about 10%/*° ~3160.
Instead, it has been determined through several studies
over the years that using the half gain (or even the third
gain) rule yields acceptable results. The half gain rule
was chosen for these experiments. It involves amplifying
the audio signal by one half of the auditory loss
measured in dB. For example, if a person has a 35-dB
loss within a specific frequency range it is acceptable to
amplify the signal by 17.5-dB. This may seem
counterintuitive, and certainly 17.5-dB is not anywhere
near one half of 35-dB in terms of true gain or
attenuation, but it is known that this is a good starting
point when determining channel gains. Referring to Fig.
3(a) the gain to compensate for the channel centered on
3 kHz should be 105" ~ 56. To reduce the processing
overhead and complexity, this value was converted to
64, and being a power of 2 corresponds to a shift
operation of 6 bits. Since the rule is an approximation it
was deemed that this would be an acceptable estimate.
Fig. 4 shows the block diagram of the hearing-aid
system used in this work. It illustrates the five channels
of FIR filters that were employed along with their
associated signal gains. When performing integer
operations overflow is a concern, so the individual
channels were not multiplied by their respective gains. In
Fig. 4 it appears that channel three is multiplied by 2,
channel four by 4, and channel five by 64. Instead,
channel five remains unchanged and becomes the

© 2013 Global Journals Inc. (US)

reference channel in signal strength. Channel four is
divided by 16 (right shift 4 bits), and channel three is
divided by 32 (right shift 5 bits) with the remaining
channels divided by 64. Of course, the final step is to
recombine the channel outputs, next the result can be
scaled up to provide the necessary overall gain. Fig. 5
illustrates the responses of each filter superimposed on
the same frequency scale.
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Figure 3 (a). Audiogram from test subject indicating
substantial hearing loss in the left ear
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Figure 3 (b) . Audiogram from test subject indicating
some hearing loss in the right ear for comparison
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Figure 5 : The five channel filter prior to adjusting
the gains

IV. REesuLTs

The gains for this project were chosen to
compensate for the hearing loss of the subject but also
demonstrate a potentially significant dynamic range. It is
not necessary for the gains (or attenuations) to be
powers of two in order to capitalize on right and left
shifts. By employing shifts accompanied by additions or
subtractions, effective multiplication can be accom-
plished with many more gain factors. With 16-bit A/D
sampling the quantization noise level is about 96-dB
below moderate background levels. Therefore, this
aspect will not be an issue since the subjects usually
have limited aural acuity and cannot hear beyond a
certain range. As a first experiment five sinusoids of
equal magnitude were generated at a 16 kHz sample
rate and combined into one file. These signals were
chosen to correspond to the center frequencies of each
filter, e.g., 125 Hz, 375 Hz, etc. The data file was
processed with the five filters shown in Fig. 5 using full-
width integer multipliers and compared against
truncated-matrix multipliers ranging from r=0 to r =15
The normalized power spectrum of the result was
computed as can be seen in Fig. 6 and it is apparent
that the signals have been modified by the appropriate

gains corresponding to the filter channels. But more
importantly this is for r =15. The plot resulting from the
full-width multipliers looked identical so only this one
was included.

The second experiment employed the use of
uniformly distributed noise as an input signal. This was
chosen so that the entire spectrum would be
represented. From both experiments it was found that
the error from increasing the value of r was virtually
identical. Fig. 7 illustrates the mean-squared error
between using full-width multipliers and progressively
employing truncated arithmetic on both data sets. These
numbers range from -32768 to +32767 yet the error for
r=15 is just over five. Finally, Fig. 8 shows the
normalized output spectrum from the white noise input
separated into the individual channels, and multiplied by
the associated gain factors. This and Fig. 6 illustrate that
the weakest part of the subjects aural acuity is
compensated for by an appropriate increase in signal
gain. Lastly, the output signals from the sinusoids were
provided to the test subject. The subject could not
distinguish between any of the outputs whether using
full-width multipliers or this new paradigm.

Next, it is useful to determine how this design
can be beneficial to low-power, miniature devices. In the
introduction it was stated that a standard hearing aid
consumes about 2 mA and has a battery life of about
100 hours of normal use. It is also commonly known that
a great deal of the required power consumption is
directly due to the arithmetic units. For a 16x16 bit
multiplier the number of AND gates (multipliers) is of
order 256. However, with truncation of r =15 this could
be reduced to 256 —[1+2+3+---+15]=136. This

translates into about 53% of the original number. This
does not include the barrel shifters but there are far less
of those devices. From some earlier work and from the
experiments conducted for this paper it appears that
there can be an approximate hardware reduction of
about 40% compared to conventional methods and it is
quite possible that this could translate into roughly a 50 -
60% increase in battery life without any appreciable
reduction in signal quality. Even a 40 - 50% increase
would be a substantial improvement over the norm
translating into about 150 hours of normal use.
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V. CONCLUSION

The results from this work were more
encouraging than originally expected. Reducing the
number of formed multiplier stages had a small
numerical effect that was not discernible in the visual
plots. Furthermore, the test subject could not determine
the difference between the full-width integer or truncated
arithmetic approaches. This was obviously a limited and
preliminary experiment and the goal is to place this
design on an ASIC so that a full hardware
implementation can be realized. The development of
high quality signal processing algorithms utilizing low
power components is important. It is especially relevant
when designing small consumer electronics like cell
phones and hearing aids where consumers need to
either recharge or replace batteries on a regular basis.
There could be a wide application of this technology in
the areas of signal and image processing. For example,
smart phones, MP3 players, and tablet computers could
be designed to employ this technology when performing
video and audio processing where data loss is not
critical. Other areas that have been suggested are facial

and voice recognition along with data reduction
techniques, e.g., JPEG and MPEG. For facial
recognition the original data can be reduced in

resolution using lower numerical accuracy prior to using
higher precision methods. Lastly this technology could
be employed to develop faster FFT algorithms which
could also be useful in a large number of signal
processing applications [R. Jiang, 2007].
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Performance Analysis of Building Integrated
Photovoltaic Application with Tilt and Azimuth
Angle in Bangladesh

Md. Hafizur Rahman * & Jinia Afrin °

Absiract - This paper analyzes the dependency of power
output of the building integrated photovoltaic application in
Bangladesh on various tilt and azimuth angle. Again this paper
shows the temperature dependency of the output power of the
building integrated photovoltaic application in Bangladesh.
From the analysis, it is seen that if tilt angle is decremented
from 90 deg to 1 deg, the power of proposed arrays is
incremented by 7.88% keeping azimuth angle fixed at 0 deg. If
azimuth angle is incremented from 0 deg to 180 deg, the
power is decremented by 46.72% keeping tilt angle fixed at 21
deg.

Keywords
irradiance.

tit angle, azimuth angle, BIPV, solar

I. [NTRODUCTION

he BIPV application is a very important issue to
overcome the world energy crisis. Now the building

owners not only can fulfil their electricity demand
but also can sell the surplus energy produced following
this advanced system. Hence this BIPV system is
getting highly preferable to the building owners for
fulfilling the energy demand. According to the
International Energy Agency (IEA), PV-suitable surfaces
can be increased by about 35% incorporating BIPV on
building facades [1], [2].

The performance of the BIPV is highly
dependent on the tilt and azimuth angle. Since BIPV is
related with fixed angle orientation of the solar modules,
the optimum possible tilt angle orientation should be
considered before building construction. For this reason
this paper highlights the influence of tilt and azimuth
angle on the BIPV application considering time and
temperature issue.

[I.  SOLAR IRRADIANCE

Solar radiation is a very important factor that
directly affects the solar cell output performance. Fig. 1
shows the radiation spectrum for the extraterrestrial
space (AMO) & for the sea level or earth’s surface
(AM1.5). The irradiated solar energy is 1.353kW/m2 at
the average distance between sun and the earth. The

Author o . Lecturer, Dept.  of EEE, International University of Business
Agriculture and Technology, Bangladesh.
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irradiation considered for the earth’s surface is
approximately1kW/m? which is a reference value since it
depends on many factors. The AM1.5 is a standard for
the PV device whose surface is tilted at 37° facing the
sun rays [4].

A solar cell is mainly designed for absorption of
a portion of the total radiation spectrum. From the Fig.
1, it is seen that a large amount of irradiance spectral is
available in the visible spectrum (390nm-700nm) which
stands in the opposition of the UV (<390nm) and
infrared light (>750nm). PV solar cells are designed for
the absorption of the visible spectrum only [3], [5].

Table 1: Daily Average Bright Sunshine Hours In

Dhaka City
Month Daily mean | Minimum | Maximum
January 8.7 7.5 9.9
February 9.1 7.7 10.7
March 8.8 7.5 10.1
April 8.9 7.2 10.2
May 8.2 5.7 9.7
June 4.9 3.8 7.3
July 5.1 2.6 6.7
August 5.8 4.1 7.1
September 6.0 4.8 8.5
October 7.6 6.5 9.2
November 8.6 7.0 9.9
December 7.55 6.03 9.13

The solar irradiation exposed to the PV array for
fixed position is calculated from the following
equations [6].

G, =G, +G, 1

Where, G, is total solar irradiation in kW/m?, G,
is direct component of solar irradiation in kW/m? and G,
is diffuse component of Solar Irradiation in KW/m2.
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Figure 7 Practical solar radiation spectrum [11]
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G,= (Hcos@—sin@cosasinscosg, +
sin dcosasin ¢, cos w 2)
+sin@sin a cosdsin ) x G,

Where, His sun elevation, 0 is oblique angle of
the sun in radian, o is azimuth angle, & is declination of
the sun in radian, ¢, is north latitude, w is hour angle in
degree, G,,is direct irradiation in radian.

G, (L+cos0O)

r=

1-cosé 3)

G +0.2G,

Where, G, is diffuse (horizontal) irradiation in
radian, G, is global horizontal irradiation in KW/m?.
The sun elevation is given by (4) [6].

H =sin*(cosLcos DcosT +sin Dsin L) 4)

Where L is latitude in degree, D is declination of
the sun in degree, T is hour angle in degree [6].

From Table 1, daily average sunshine hours are
obtained from which the idea of average amount of solar
power generation can be achieved. This type of
statistics can help to determine the optimum tilt angle
for grid connected building integrated photovoltaic
application. Again, Fig. 2 represents the practical data
curve of the solar irradiance against time which is
obtained at KUET campus of Khulna city at 7th March,
2012.
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Figure 2 : Practical solar irradiance preview against time
at KUET campus of Khulna city at 7" March

[11.  TiLT AND AZIMUTH ANGLE

The BIPV system performance is mostly
affected by tilt and azimuth angles. The solar irradiance
exposed on the array is highly affected by the tilt and
azimuth angles. The optimum tilt angle depends on the
local latitude. According to Duffie and Beckman the
optimum angle is . = (¢ +15deg) +15deg (Where &

is local latitude) [7]. In the winter and summer season
the tilt angle is to be increased and decreased
respectively. The optimum tilt angle is 10° for March to

© 2013 Global Journals Inc. (US)

September and 40° for October to February estimated
for November 2007 to October 2008 at Dhaka in
Bangladesh [10].

Figure 3 : Orientation of PV modules at 4 different
slopes [9]

Since it is not possible to move the PV panel for
BIPV system, it is needed to analyze the yearly
performance to obtain optimum average solar irradiation
with consideration of tilt and azimuth angles. For a fixed
orientation of PV panels the optimum tilt angle is
calculated mathematically given by Eq. 5 [8].

d < .
— 5
i (;an(l)) 0 (5)

Where Gy(i) is the total irradiance for i hours and
n is the total number of hours.

From Fig. 3, it is seen that there are 4 modules
oriented at different slopes which can be taken as a
model to analyze experimentally, where the researcher
found that the monthly solar irradiation and temperature
is 131kW/m? and 25°C respectively.

Plane: tilt 24°, azimuth 145%

Latitude
Latitude 157,
—— Latitude 30°,
— Latitude 45°,
—— Latitude &0°,
] ] ] ] ]
May Jun Jul Aug Sep Oct MNov Dec

Horizontal Global [HWhim®.day]

0 ] ]
Jan Feb Mar Apr

Figure 4 - Monthly Horizontal global radiation for
different latitudes in Dhaka

At the tilt angle of 24° and azimuth of 145°
monthly horizontal global radiation which is peak at June
and July month is shown by Fig. 4. From figure it is seen



that the horizontal global radiation is increased for
decrement of latitudes.

IV. SIMULATION OF PVARRAY AT VARIOUS
TiLt AND AZIMUTH ANGLES

For simulation purpose two proposed arrays are
taken in which each array consists of 50 strings in
parallel and each string consists of 20 modules in
series. The module taken for simulation is Solarex MSX-
64. From the simulation study, eight various curves are
obtained. From Fig. 5 to Fig. 8, it is seen that the
obtained maximum powers are 114.66 KW(when
tilt/azimuth angle is 21°/0°), 61.3 KW(when tilt/azimuth
angle is 21°9/180°), 95.18 KW(when tilt/azimuth angle is
1°/0°) and 88.23 KW(when tilt/azimuth angle is 90°/0°)
respectively considering temperature throughout the
day. Again from Fig. 9 to Fig. 12, it is seen that the
maximum powers are obtained during 10:00hr to
13:30hr. So from theses simulations it is seen that if
azimuth angle is varied from 0° to 180° 106.48 KW
power can be improved keeping tilt angle fixed at 21°
and if tilt angle is varied from 1° to 90°, 6.95 KW power
can be improved keeping azimuth angle fixed at 0° at
the time of 11:30hr.
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Figure 5 - Power data obtained against Temperature
when Tilt/Azimuth is 21°/0°
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Figure 6 Power data obtained against Temperature
when Tilt/Azimuth is 21°/180°
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Figure 7 Power data obtained against Temperature
when Tilt/Azimuth is 1°/0°
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Figure 9 . Power data obtained against Temperature
when Tilt/Azimuth is 21°/0°
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Figure 10 - Power data obtained against Time when
Tilt/Azimuth is 21°/180°
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Figure 17 - Power data obtained against Time when
Tilt/Azimuth is 1°/0°
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Figure 12 - Power data obtained against Time when
Tilt/Azimuth is 90°/0°

V. CONCLUSION

The power performance of the Building
integrated photovoltaic application is analyzed in the
case of Bangladesh climate condition. In the BIPV

application the tilt and azimuth angle should be
considered strongly for optimization of power. The

optimum tilt angle especially for BIPV should be

© 2013 Global Journals Inc. (US)

determined very carefully since PV modules are to be
oriented at a fixed tilt angle. From the case study it is
seen that both tilt and azimuth angle optimization plays
a vital role for obtaining the optimal power.
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Sliding Mode Observer of a Grid Connected
Photovoltaic Generation System with Active
Filtering Function

A. Djerioui %, K. Aliouane ° & F.Bouchafaa ”

Abstract - The first problem in our third millennium is energy.
For this raison, we try to find a new solution to develop
different ways of distribution and energy use. This article
presents the design of a sliding mode controller using sliding
mode observation technique which aims to simplify the control
procedure. For ameliorating the quality of the energy
transferred from the power supply to the load, and minimizing
the harmful effects of the harmonics generated by nonlinear
load. The virtual grid flux vector estimated in the sliding-mode
observer yields robustness against the line voltage distortions.
We propose a new multi-function converter as an efficient
solution to improve the power quality. The good dynamic and
static performance under the proposed control strategy is
verified by simulation.

Keywords . harmonics, three phase apf, PWM rectifier,
DPC, virtual line flux linkage observer, mvbpf, PV, sliding
mode(SM), SMO.

[ [NTRODUCTION

he widespread use of power electronics in
Tdomestic and industrial applications had induced

power line losses and electrical interference
problems, which resulted in low power factor, efficiency
and bad quality of the power electrical distribution
system.

Classical solutions use passive filters, made up
of capacitors and inductors, to reduce line current
harmonics and to compensate reactive power. But these
filters have several drawbacks: risk of parallel and series
resonance with the AC source, bulky passive
components, and low flexibility due to fixed
compensation characteristics.

Active filters can be connected in series or in
parallel to the nonlinear loads. Shunt active filters are the
most important and widely used industrial processes for
active filtering The main purpose of shunt filters is to
cancel the load current harmonics fed to the supply, so
that the power supply needs only to feed the
fundamental active current component.
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Boumediene, BP 32 El-Alia 16111 Bab-Ezzouar Algiers, Algeria.
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Algeria. E-mail . kam-ali@lycos.com

In this frame, photovoltaic generation systems
have the opportunity to be as much as suitable for their
important advantage being able to produce electrical
energy very close to the electric loads. In this way the
transmission losses are avoided and it is also possible
to satisfy the daily load diagrams’ peaks since they
supply the maximum power quite in correspondence to
the maximum request.

The sliding mode control (SMC) is one of the
popular strategies to deal with uncertain control systems
[9]. The main feature of SMC is the robustness against
parameter variations and external disturbances. Various
applications of SMC have been conducted, such as
robotic manipulators, aircrafts, DC motors, chaotic
systems, and so on [10]

The motivation for this work was to design a
digitally controlled, combination active filter and
photovoltaic (PV) generation system.

Sliding Mode Conirol of a Grid Connected Photovoltaic
Generation System with Active Filtering Function

The motivation for this work was to design a
digitally controlled, combination active filter and
photovoltaic (PV) generation system. This work focuses
on a proposed control scheme for the dual function
system and on the effects of delay on the control of an
active filter. The scheme of the proposed multi-function
converter is shown in Fig.1
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The mathematical model of the PVG is given by
model 1.

(V+IR,)
) _gy| VAR,

sc 0
R

I =1 (1)

sh

With | and V are respectively the PV current and
voltage, |,:leakage or reverse saturation current, Q:
electron charge, n. Ideality factor, K is the Boltzman's
constant ( 1.38.10% J/K), R, :series cell resistance,
Rqn:shunt cell resistance.

b) Boost converter

The Boost converter shown in Figure 2, it has
step-up conversion ratio. Therefore the output voltage is
always higher than the input voltage. The converter will
operate throughout the entire line cycle, so the input
current does not have distortions and continuous. It has
a smooth input current because an inductor is
connected in series in with the power source. In addition
the switch is source-grounded; therefore it is easy
to drive.

© 2013 Global Journals Inc. (US)

PWM
Converters

MPPT (Perturb-and-
observe (PE&O)+ PWM

Figure 2. Boost Converter

c) Mathematical Model of PWM Converters

A three phase voltage inverter is used to
interface the PVG with the grid by converting the dc
power generated by the PVG into AC power to be
injected to the grid. The dynamic model of a PWM DC-
AC Converter can be described in the well known (d-q)
frame through the Park transformation as follows [1],
see appendix:

di —R
—H - ifd+wifq+—vfd—vSd
dt L, L, L,
di —R \%
M= L Wi +iqu —-—= @
dt L, L, L,
du, d, . o
g c ¢ 'n

Where
dd,d d- AXIS and g- axis switching state functions,

Vsd and Vsq d- Axis and g- axis supply voltages.



The bi-directional characteristic of the converter di —R; 1
is very important in this proposed photovoltaic system, d—;d L, w ; Tf Vi L,
—t —+ —
. _R,

because it allows the processing of active and reactive

power from the generator to the load and vice versa, g W Iq 1 1V Vsq
depending on the application. Thus, with an appropriate dt L L¢ L
control of the power switches it is possible to control the @)
active and reactive power flow. )
| =Al+Bu-G (5)
Vd _ 1 Iy g || P 3) The sliding surfaces (S) are equal to the error of
\A/q ide + ifqz ifq g q state variables, which can be express as:
Where \A/d and \7q are the estimated main line S= KSMPEf + stvuJ Efdt ©)
a) The Regulators Synthesis Where

The state equations are shown in (4) and
summarized as (5)

Sq i K 0 Kewi 0
S = B =1 =] LK, = WP KL | owid @)
[Sq} f [. fq:l SMP [ 0 Kenpq smi 0 Kewiq

The equivalent control can be calculated from
Where Keypg. Ksupg  Kswia @nd Keyiq 5 @re positive  the formulaS =0, and the stabilizing control is given to
constants And consequently, their temporal derivatives ~ guarantee the convergence condition (5).

are given by: = KSMP[* + KSMIEf -K. (Al +Bu-G)=0 (9

SMP

S‘:KSMPEf +KSMIEf 8) The equivalent control Ugq is deduced by

imposing the sliding regime condition S obtaining:

u,, B L
Ueq :|:u qd:|:(KSMPB) 1[KSMIEf —Ksup (Al +Bu—G + | ):I (10)
eqq

Finally, the control law is given by:

Uega + Uaisa } _ Uega + ksd sign(S) (11)

U=U, +Ug, = ,
eq - i {ueqq+udiSOI Uegq + K SIGN(S)

For the sliding mode DC-link voltage controller The sliding mode observer uses the system
based on integrator can be determined by substituting ~ model with model with the sign feedback function. The
the reference line current, is chosen to determine continuous time version of the SMO is described by

switching surface functions: Equation (15).
Sdc = KSMPC(U C_Uc)+KSM|CI(U c_UC)d (12) i[lfa]:i(isign({lfa_Ifcfest—“(_lR‘ [Ifa]_|:vfa] (15)
dt|i L, i, =l St v
And consequently, their temporal derivative is given by: Tl 5 Mope " "

Sdc :KSMPC(UZ_UC)—i—KSMIC(U*c _Uc):O (13)

The estimated values of the grid voltage are

obtained from the law-pass filter:
Finally, the control law is given by: ) )
. Vsaestsmo . Vio — Vi gest
. * * . * — ‘]6
o= CLR2 (U, — U+ UD)+ K sig (Un - U) [V } LPF(%-S'QML Spoop e
K s3estSMO fpB f Best

SMPC (14)
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While the (a—B) components of the virtual grid
flux are calculated as follows:

Pest 8 'fpest q)ﬁesto
Hence the structure of the virtual grid flux

sliding-mode observer presented in Fig.3.

|:¢aestj| _ (/’i,J.Slgn(|:lfa _!faest j|dt)+|:¢aest0j| (1 7)
@ -

The sliding surface representing the error
between the measured and references courrents are
given by this relation.

O-a _ Ifa _Ifaest
Op Vi g — 1t pest

The sliding mode will exist only if th following condition

(18)

G pOap < 0 (19)

$

Figure 3 . Sliding-mode current observer for virtual grid flux

II.  SIMULATION RESULT

In simulation part, power system is modeled as
3wired 3-phase system by an RL load with uncontrolled
diode rectifier. In the circuit, the ac source with
frequency of 50Hz. The grid side line voltage is 220V,
The line resistor is 0.25Q. The line inductance of each

4

==

o el e V)

e e At L s SO -

200
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phase is TmH. The dc capacitor is 5000uF; the dc
voltage is set to be 700V. The switching frequency for
three-phase is 15 kHz.

The Pv model applied in simulation is as Fig .4.
Whose parameters are regulated for normal condition
(25°C Temp. and sun radiation G=1kW/m).

&0
40
208-}---F-1--%-

-an

582

FFT analysis

undarmental (S0Hz) = 29 51 | THD= 1.79%

018

F i
0
005 ‘
a A
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L,

1000 1500
Freguency (Ha)

‘l L
2000 2500
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Fig.7. Simulated responses for a step change in
the load resistor: A) Harmonic currents injected by the
active power filter, Load change at 0.3 s. B) Source
voltage, source current. C) DC side capacitor voltage
and filter D) Current spectrum harmonic: Grid in
Phase 1.

a) Sliding mode control of a grid connected
photovoltaic generation system with active filtering
function

The current reference of the active filter and the
generated one are superposed in the same Fig.7.A

The Fig. 7.B. shows the behavior of the current
and voltage in Phase 1 of the grid,. It is noted the linear
currents are sinusoidal and the control technique
presents a very good dynamic behavior, almost
sinusoidal as well as in phase with line voltage, which
gives near-to-unity power factor.

Fig .7.D shows simulation results for the DC bus
voltage controller. The voltage vdc on the DC side of the
inverter is stable and regulated around its reference.

The THD before filtering for the first line is 27.46 % and

becomes 1.79% after filtering.

[1I.  CONCLUSION

This paper outlined the modeling and
development of the control system for the active filter/PV
generation system with sliding mode controller based
on a Sliding Mode Observer. The results verify the
validity of the proposed control scheme. Unity power
factor is achieved, active and reactive current are
decoupled controlled in the synchronous reference
frame and the objective of maintaining balanced
voltages in DC-link capacitors is carried out effectively
with the proposed SVM, and it offers sinusoidal line
currents (low THD) for ideal and distorted line voltage .
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Advanced Receliver Architectures in Radio-
Frequency Applications

Solomon Lule Workneh “, Dr.M V Raghavendra °, Dr. Vuda Sreenivasarao ® & Dr. Babu PG Reddy ©

Absiract - The general principles of several types of receivers
fall under the two main headings of TRF (tuned
radiofrequency) receivers, where the received signal is
processed at the incoming frequency right up to the detector
stage, and the superhet (supersonic heterodyne) receiver,
where the incoming signal is translated (sometimes after some
amplification at the incoming frequency) to an intermediate
frequency for further processing. There are however, a number
of variants of each of these two main types. Regeneration
(‘reaction’ or ‘tickling’) may be applied in a TRF receiver, to
increase both its sensitivity and selectivity. This may be carried
to the stage where the RF amplifier actually oscillates — either
continuously, so that the receiver operates as a synchrodyne
or homodyne, or intermittently, so that the receiver operates as
a super-regenerative receiver, both of which have been
described previously. The synchrodyne or homodyne may be
considered alternatively as a superhet, where the IF
(intermediate frequency) is 0 Hz. In this paper we present the
new type of receiver architectures which work in
radiofrequencies.
Keywords

frequency.

supersonic  heterodyne, tuned radio

[. INTRODUCTION

he dominant receiver architecture, since the 1930s,
Thas been the superhet in various forms, replacing

the earlier TRF sets. Prior to and for a while after
the Second World War ‘table radio’ sets were popular,
typically with long, medium and short wave bandstand a
5 valve line-up of frequency changer, IF amplifier,
detector/AGC/AF amplifier, output valve and double
diode full wave rectifier. The TRF architecture made a
reappearance with the recommencement of television
broadcasting after the war, only to be replaced by
superhet ‘televisors’ with the advent of a second
channel. Since then, TRF receiver shave virtually
vanished into history, and the superhet architecture has
reigned supreme, except for some very specialized
applications. For example, equipment containing a TRF
receiver can be telecommanded from a distance,
without any danger of the item being discovered by
monitoring for radiation from a local oscillator.

Author o : Director School of C&EE 10T, Bahir Dar University Ethiopia.
Author o : Associate Professor, Dept of Electrical Engineering, Adama
Science & Technology University, Ethiopia. India.

Author p. Professor,  School of C&EE, 10T, Bahir Dar University
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Author ¢ . Associate Professor, CRD Defence University Ethiopia.
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The superhet is susceptible to certain spurious
responses, of which the image responses one of the
most troublesome. With the ‘local oscillator running
high’, i.e. at (Fs + ), where Fs is the frequency of the
wanted signal and ris the intermediate frequency or IF,
an unwanted signal at (/s + 2n), i.e. n above the local
oscillator frequency, will also be translated to the IF. If n
is a small fraction of Fs, it will be difficult if not
impossible to provide selective enough front end tuning,
adequately to suppress the level of the image frequency
signal reaching the mixer. In the case of an HF
communications receiver covering 1.6 to 30 MHz, a
commonly employed arrangement is to use a double
superhet configuration, with the first IF much higher than
30 MHz The image frequency is now in the VHF band,
and easily prevented from reaching the first mixer.

1. NEW TELEVISION RECEIVERS

Television receivers commonly use an IF in the
region of 36 MHz or 44 MHz in the early days when TV
signals were in Bands | or lll, i.e. at VHF, the image
presented no great problem. With the move to the UHF
Bands IV and V (470-860 MHz), great carries necessary
at the design stage to ensure satisfactory operation. An
example of the economy which can result from the
introduction of new components, concerns the
burgeoning multimedia market. Figure .1 shows a block
diagram of the front end of a conventional three band
single conversion tuner. Three tracking filters as shown
are needed to suppress the image, which is only some
80 MHz away from the wanted signal. Figure .2 shows a
dual conversion tuner where, due to the high first IF of
1.22 GHz, the image is no longer a problem. This
arrangement is possible due to the introduction of highly
selective SAW (surface acoustic wave) filters operating
at 1.22 GHz. The response of such a filter is shown in
Figure 3. Whilst not a fundamentally different receiver
architecture it represents a distinct advance in TV
receiver design. SAW filters operating at UHF and higher
frequencies are available from a number of manu-
facturers, including mu Rata and Fujitsu in addition to
EPCOS.

© 2013 Global Journals Inc. (US)

2013

(F) Volume XIII Issue VI Version I E

o
S

[

Global Journal of Researches in Engineerin



2013

(F) Volume XIII Issue VIII Version I E

gineering
Ineering

&

Global Journal of Researches in En

_. -.%@

SAW filter

Y

L
> - -
e

44 MHz

Figure 1. Basic front end block diagram of a conventional three band TV tuner. (Reproduced by
courtesy of EPCOS AG)
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Figure 2 Basic front end block diagram of a dual conversion tuner

The homodyne receiver gave an example of its
use to receive FSK signals. With the local oscillator
tuned midway between the tones, each will be
translated to precisely the same baseband frequency. It
is possible, by using two mixers fed with local oscillator
drives in Quadrature, to distinguish between signals in
the two channaels.

v
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Fligure 3 : Attenuation versus frequency of the 1.22 GHz
SAW filter used in Figure .2. (Reproduced by courtesy of
EPCOS AG)

However, consider a modulation system where
there are signal components in both sidebands, each

© 2013 Global Journals Inc. (US)

side of the local oscillator frequency n, simultaneously.
The upper sideband translates to Fs-upper — n, a
positive frequency. In the case of the lower sideband,
since nis greater than Fs-lower, the sideband translates
to a 'negative frequency’. Thus both the | and the Q
channels would contain both lots of information; special
processing is then necessary to separate them. A signal
which contains both positive and negative frequencies is
called a ‘complex’ signal, as distinct from a ‘real’ signal.
The latter, like the output from a microphone, contains
only real frequencies and can consequently be entirely
defined by the signal on a single circuit. On the other
hand, two distinct circuits or channels are necessary to
fully define a complex signal. Figure .4 shows two local
oscillator drives to two mixers, where the drive to the
lower Q mixer lags that to the upper | mixer by 90°,
translating a signal input centered on the LO frequency
(or offset from it) to 0 Hz or ‘baseband’ (or an
intermediate frequency). A signal 100 Hz above the LO
frequency will translate to baseband as 100 Hz, a
positive frequency, whereas a signal 100 Hz below this
frequency will translate to baseband as -100 Hz, a
negative frequency. Vector diagram Figure .5a shows a
positive frequency coming into phase with the Q local
oscillator drive 90°before coming into phase with the |
LO drive, so for a positive frequency the Q channel



output leads the | channel by 90°, and vice versa for a
negative frequency. (Note that coincident vectors have
been offset slightly, for clarity.)

LPF

USB

™, output
) —®
o VN
[} Y /
-~ o/
| { ~ JLO \ /
Input Signal hN v
et | Sie )
splitter _90° b}
I
I\
JAEY
L . Broadband / ,“:--\
4H®l— . [ 90°phase —— —/.—'—
— shifter —/ LSB
LPF output

Figure 4 The arrangement of an image reject mixer, translating the input signal (centered on the same frequency as
the local oscillator) to centered on 0 Hz. Where the signal and local oscillator frequencies differ, giving a finite
intermediate frequency, the low-pass filters would be replaced by band-pass filters

Figure 5 (a) . Showing how, for a positive frequency 7s,
the Q channel baseband output leads the | channel by
90°(b) After a 90° phase shift, the components due to
+/s in both channels are in phase, those due to —fs in
anti phase. So summing recovers the upper sideband;
differencing, the lower

Figure .5a also shows the phases and phase
rotation of the upper and lower sidebands out of the
mixers, after translation to baseband.

The baseband signal out of the Q mixer is
subsequently passed through a broadband 90°phase
shifter, and Figure .5b shows the positions of the Q
components coming out of the 90° delay. Each is
shown as where the Q components out of the mixer
were, one quarter of a cycle earler. The baseband
signal due to the upper sideband is now in phase in
both channels, whilst that due to the lower sideband is
in anti phase. So if the two channels are added, the
lower sideband contribution will cancel out leaving only
the signal due to the upper sideband, whilst conversely,
differencing the | and Q channel will provide just the
lower sideband signal. This arrangement is known as an
image reject mixer (Figure.4). The baseband 90° phase-
shifter (or ‘Hilbert transformer’) should cover the
baseband of interest —outside this band the out-phasing

no longer holds so sideband separation would not be
complete. Such a receiver would be capable of
receiving ISB (independent sideband) signals, where
one suppressed carrier is modulated with two separate
300- 2700 Hz voice channels, one on each sideband.

POLY PHASE FILTER

In practice, due to limitations in mixer and
channel balance and accuracy of the quadrature phase
shifts, the rejection of the unwanted sideband is often
limited to about 35-40 dB. Since, generally, each
sideband will be received at much the same level; this
would be adequate for ISB wireless telephony use. The
image reject mixer can also be used for the reception of
analog FM signals such as NBFM (narrow band FM)
voice traffic [1]. An alternative to the arrangement of
Figure .4 is shown in Figure .6. Here, a poly phase filter
is used in place of low pass filters and Hilbert
transformer. The poly phase filter is a network which has
a pass band to positive frequencies and a stop band to
negative frequencies, so combining the roles of the two
filters and the broadband 90°phase shifter of Figure .4.
Poly phase filters provide a band-pass response, and
can be used in low IF architecture receivers, where the
data bandwidth is significant compared with the centre
frequency. They have the advantage that the frequency
response is symmetrical, avoiding ISI (inter-symbol
interference). They may be realized as entirely passive
networks [2], or active networks [3, 4]. The operation of
poly phase filters is described in [5].

[11.
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Figure 6 A poly phase filter combines the functions of the two low-pass filters and the Hilbert
transformer of Figure 4

[V.

An image reject mixer may be used either at the
incoming signal frequency direct, or as the final IF stage
in a superhet. However, an image reject mixer is often of
limited use as the first mixer in a superhet, due to the
limited degree of available image rejection mentioned
above. But it can be useful to provide extra image
rejection where there is some front end tuning, but
which is not quite selective enough on its own. The | and
Q signals can be digitized in ADCs (analogue to digital
converters) and subsequently processed in digital form,
bringing us to the realm of modern architecture. A
typical arrangement is shown in Figure .7. Many
variations are possible upon this basic scheme. Thus
Figure .7 shows a single superhet, but the RF amplifier
(if fitted) might be followed by a first mixer, first IF band-
pass filter and first IF amplifier, ahead of the | and Q

IMAGE REJECTION MIXER

mixers, implementing a double superhet. The local
oscillator might be chosen to translate the signal to a
zero IF, i.e. direct to baseband, or might be offset
slightly, so as to use a low ‘near zero’ IF. This avoids
some of the problems, described below, that can occur
with image reject mixers. The ADC sampling rate may
be greater than twice the highest frequency component
applied to it, meeting the Nyquist sampling criterion.
Alternatively, with a high IF, having a small percentage
bandwidth, the ADC may be run at a much lower
frequency, one of its harmonics being centered in the IF
band. It thus subsamples the IF signal, but aliasing does
not occur provided the signal bandwidth on either side
of the harmonic does not reach out as far as half way to
the adjacent harmonics of the sampling frequency. Any
of the architectures described may be used with the
signal direction reversed, as a transmitter.

Antenna
Y T mixer
Y . ) |7
e y ADC
—x
_.._‘Logi;pass Digital Recovered
% [~ 50 Y e signal —= baseband
‘ L —20° | A\ .
: processor output
RE RE HL Synthesized
band-pass amplifier / -y ;
{ ~ ADC
filter 2@ L= Q |7
Q mixer Low-pass
filter

Figure 7 : Block diagram of a digital receiver, using an image reject mixer followed by digital signal processing

The image reject mixer suffers from limitations
such as dc offsets and gain differences in the two
channels, and imperfect quadrature between them. One
of the advantages of digitizing the two mixer outputs is
that it may be possible to correct for quadrature, gain
and offset errors, resulting in greatly enhanced rejection,
at the expense of a greater workload for the DSP (digital
signal processor). For many non-deterministic signals
such as digitized speech, there is no dc component,

© 2013 Global Journals Inc. (US)

and the long term average levels expected in the | and
Q channels are equal. Two digital integrators with a long
time constant can thus be used in a negative feedback
loop to apply a correcting offset to each channel, to
drive the long term average to zero. Similarly, a gain
adjustment can be applied to one channel, to drive the
long term average level to equal that in the other
channel. Finally, if there is no quadrature error (i.e. the
two channels are truly orthogonal),the long term average



of the product of the two channels should be zero. So
another servo loop, including multiplier and a long term
integrator, can be arranged to add or subtract a small
fraction of one channel to/from the other, driving the
quadrature error to zero. Thus the signals applied to the
sum and difference stages are fully corrected.

The explosive growth of the mobile phone
market has been built upon a carefully organized
frequency- and power-control plan. Various archite-
ctures are used by different manufacturers, but all
depend upon the way communications between base
station and mobile are organized. In particular, in the
GSM system, used in Europe and many other countries
(but not in the USA or Japan), the frequency band is
split, into base station to-mobile links at one end, and
mobile-to-base station at the other. On initiating a call,
the mobile receiver scans the base station band looking
for the nearest (strongest signal) base station. It then
calls the base station on a channel marked as free,
starting at low power and notching up until communi-
cation is achieved. Thereafter, the mobile transmit sat
the level dictated to it by the base station. In this way, at
the base station, more distant mobiles are not blotted
out by nearer mobiles, and due to the split band
arrangement, image signals do not interfere with
reception at the mobile. This scheme only works if the
mobile’s power output is accurately controlled, for which
purpose |ICs providing accurate true rms level sensing
are available, from Analog Devices and other
manufacturers. DECT (variously described as Digitally
Enhanced Cordless Telephony, Digital European
Cordless Telephone or Cordless Ill) operates rather
differently, with ten 1.78 MHz wide channels in the 1.88
to 1.9 GHz band.

It uses alternate 5 ms time slots for two way
communication between the base unit and one or more
handsets, and thus uses both FDMA and TDMA
(frequency division multiple access and time division
multiple access). Each 5 ms period is further divided
into 12 time slots, and each connection needs a time
slot in each 5 ms period. Thus the system has 120
available channels, and when powered up, each unit
scans the range of frequencies and time slices,
preparing a table of 120 RSSI (received signal strength
indication) figures. A free channel is chosen for
communication, and furthermore, scanning continues
during operation, to provide a seamless handover to
another frequency or time slot if interference is
encountered. Whilst most receivers at the present time
are of the superhet variety, much activity is aimed at
producing chip sets for GSM (now known as Global
System Mobile, but originally the ‘Groupe Speciale
Mobile’), the alternative DCS/PCS systems, and DECT
receivers, using the direct conversion architecture, i.e.
operating as homodynes. However, for some
specialized applications the TRF architecture may be
making a come-back, despite the difficulty of achieving

sufficient gain at the signal frequency, without instability
due to unintentional feedback from output to input. Ref.
[6] describes a system known as ASH - amplifier-
sequenced hybrid. Here, front end selectivity is provided
by a SAW filter, the signal then passing through two
amplifiers, separated by a SAW delay line. The first
amplifier typically provides a gain of 50 dB, the second
30 dB. Despite the design being aimed at
implementation at a frequency in the range 300 MHz to
1 GHz, instability is avoided by powering up the
amplifiers alternately. Thus whilst the first amplifier is
active, the second is off, and the second receives the
resultant signal, via the SAW delay line, during its on-
period, i.e. the off-period of the first amplifier. Sensitivity
is claimed as —102 dBm at a 2.4 kp/s data rate, and the
module doubles, as needed, as a transmitter on the
same frequency, with an output of 0 dBm.

V. CONCLUSSION

The advanced architectures of different
receivers like super heterodyne including IF
(intermediate frequency) signal processing techniques
in super heterodyne receivers have been clearly
explained.
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Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

¢ |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

®  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

XVIII



Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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INDEX

A

Appropriate - 3, 4, 6, 16
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