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A Smart Control System of Home Appliances
Using SMS

Anirban Sarkar %, Sadia Sultana * & Md. Habibur Rahman °

Abstract- This paper is about the development and
implementation of a GSM based password protected control
system for electrical home appliances that enables to control
remotely. GSM module is used for receiving short message
service (SMS) from user's mobile phone that automatically
enable the controller to take any further action such as to
switch ON or OFF the home appliances such as lights, air-
conditioners, fans, water pumps, door locks, TVs etc.
Hardware of the system has been developed using an Arduino
Uno board, a GSM modules, some switching relays and some
other easily available electronic components. The driving
software has been made using the Arduino IDE. The system is
activated when only the user sends the SMS to the controller
at home with the exact password. Upon receiving the SMS
command, the microcontroller unit will decode the received
SMS automatically and controls the electrical home appliances
by switching ON or OFF the device according to the user
direction. The ON and OFF of the appliances has been
controlled by relays and the Arduino board. In addition to the
controlling of the common home appliances, a smart water
pump control has also been developed. The prototype has
been successfully developed and its performance has been
studied. It works perfectly and it could provide an effective
means of remote controlling and efficient use of energy
resource.

Keywords: GSM-SIM808, 5v relay Unit water level sensor,
Arduino Uno (controlling unit) and Arduino development
interface (IDE).

. INTRODUCTION

owadays most of the people from any places at
any time are connected with the mobile phone

and want to get easy access of technology
through their cell phones. With the development of the
electronics technology in the last two decades, a new
concept called Smart Home has become prevalent and
through this concept people have been trying to control
and secure their home appliances remotely by using
SMS with low cost. GSM based remote control
management is a subject of creating interest which has
found application in different zones. Many works are
going on in this field all over the world. Tan and et al.!"
developed an automatic power meter reading system to
send the power consumed reading to e-billing system
at authorized office. The system works by integrating the

Author a. Dept. of ECE, East West University.
e-mail: sarkaranO1@gmail.com
Author o: Dept. of EEE, Dhaka University, Bangladesh.

GSM modem that was embedded with digital kWh
power meter. It utilizes the GSM network to send power
usage reading using SMS to the authorized office. The
authorized office collect and manage the received SMS
message contain the meter reading to generate the
billing cost and send back the cost t the respective
consumer through SMS. Authors ! developed a system
for acquiring water level and temperature status via SMS
by utilizing PIC 16F877 and MPLAB IDE software for
programming. The project was designed to detect level
and temperature of the water in a pool. The system
functions when the level of water and the temperature in
pool exceed the desired limits. At the same time the PIC
circuit will automatically interface to the mobile phone
and send the alert message to the user. Furthermore,
Author of [3] also developed a remote and security
control system via SMS to control the switch for lamp,
door and alarm system using Visual Basic 6.0 software.
Visual Basic was chosen because it can easily
communicate between computer and mobile phone.

Moreover, Wahab and et al. developed a
Integrated Water Billing System through GSM network.
The system is designed to facilitate the Water authority
to manage the monthly billing system without the use of
human services. The system generates current billing by
receiving SMS from the meter to central databases. It
again sends an SMS notification to the user regarding
the total amount that has been billed. A very similar work
has been reported by an Author ¥ who has developed
and designed a device that can control variety of
electrical home appliance using SMS. The system
utilizes Ericsson T10s mobile phone as a receiver which
is connected to the AT 9052313 microcontroller. It also
used MPLAB IDE software for programming. It can
control 8 electrical home appliances at any time. The
work presented by B.Woodward and et al. ® is about the
development of a telemedicine system using a mobile
telephone which interfaced with sensors to a patient's
body using GSM simulation. The work presented here
uses the same technique as described above, but here
the system will be more versatile and secured by
password.

Electricity has become an essential part of our
life. So, we can't afford to misuse any fraction of it. If we
unmindfully leave any of the home appliances switched
on, this will lead to energy wastage. With an aim to solve
this problem, a control system based on microcontroller
device has been developed which automatically control

© 2017 Global Journals Inc. (US)
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any electrical equipment at home remotely both for long
and short distances using mobile phone. Hence, using
this system we can protect our home from any accident
caused by over use of home appliances like- electric
iron, microwave oven, water pump etc. Our developed
system is more versatile and smarter that can control
home appliances and water pump. The water pump will
be controlled smartly by the system and the user
through SMS. Traditional water pump is controlled
manually which results wastage of time, energy as well
as resources. Our system is designed in such a way
which can control water pump automatically.

1. SysTEM DESIGN

A simplified block diagram of the System is
given in Fig.1. The mobile unit has been used as a
transmitting section from which the subscriber sends
text messages that contain commands and instructions
to the mobile station. The received SMS message is
stored in the SIM memory of the GSM module and then
extracted by the microcontroller and processed
accordingly to carry out specific operations requested
by the user. The SMS from the user cell phone has been
transmitted through the GSM chip to the microcontroller
and the microcontroller finally performs the required
actions as stated by the user. The relay driver unit has
been used to drive the relays which switch different
appliances connected to them. Two water level sensors
have also been used for getting the notification of the
present conditions of water tanks. According to the
notification of the system the user can remotely turn
ON/OFF the water pump through SMS. When the water
level sensor senses the highest level of water in the
over-head tank, it automatically turns the pump OFF.
The design of different units is described below:

G5M ARDUINO
4

RELAY

-»|

LOAD

Sensor

Water Level

Fig.1: Block Diagram of Full Project

a) GSM Module-(SIM 808)

SIM 808 module is a GSM and GPS two-in-one
function module. It supports GSM/GPRS Quad-Band
network. The module is controlled by AT command and
supports 3.3V and 5V logical level. To interface the GSM
module with the Arduino board Tx and Rx pins of GSM
module have been connected to the pin 2 and 3 of
Arduino, respectively. The GSM module could have
been connected to the Rx and Tx pins of Arduino Uno.
As these pins are also used for uploading program into

© 2017 Global Journals Inc. (US)

Arduino, the GSM module has been connected to the
digital pins (pin 2 and pin 3).

+5Vv

Connect with Arduino

—lm

Connect with Arduino
pin3

Fig. 2: GSM SIM808

b) 5V Relay Unit

Since the load ON/OFF frequency for any home
appliances is very low, in this system, relays have been
used for switching purpose. Moreover, for AC
applications relays are very suitable and needs very
simple connections. Here, 5V-10A AC relays have been
used. The relays connect or disconnect the home
appliances to the 220V AC power. The relays have been
connected to the Arduino board using transistors. There
are 4 channels in the relay unit. The channels ch-1, ch-2,
ch-3, ch-4 are connected to the Arduino pin no. 8, 9, 10,
11 respectively. In a basic relay there are three contacts:
Normally-Open (NO), Normally-Closed (NC) & Common
(COM). When the relay is not energized, the COM is
connected to NC. All loads are connected with COM
port of Relay and direct power source is connected with
NO port.



0
f=
a
g o 1 Ne i 7 NC b T NC o T NC
e : \:o—> Load ! ||| \:o—> Load : \:o—> Load ! ! Load
2 | i O<— Phase ' ‘—{—04— Phase ' ‘—{—O‘— Phase ' ‘—:—04_ Phase
< L % ——=-4  NO  (220v) Ltb_---1 NO (220v) Lhoooo 1 NO  (220v) Lhoooo 12 NO  (220v)
°
; (o)} o 8 o o : < [e)
© S 2c I £:¢ =z ¥ £:= = 3
o B2 O B i O BLes 0
1K o g8 @ <8 1K @ <28 1K o
(o] oo
=S = A =3
L no

Fig. 4: 4-Channel 5V Relay Unit

c) Water Level Sensor

This simple transistor based water level sensor
circuit is very useful to determine the water level in a
tank. Whenever the tank gets filled, different sensors are
activated at particular water levels. In this system, two
level sensors have been used one for indicating low
level of water and the other for full of the tank. The level
sensors have been developed using galvanized metal
(steel) strips. The metal strips are placed at the
appropriate level of the tank and another metal strip has
also been used to supply +5V into the water tank. When

°
Ve (5V) To the water tank

<

jud

o

330Q 330Q g
3
Yellow

Green
X LED

Connected to

Arduino pin 12 Connected to

Arduino pin 13
Water level

sensor #2

Water level
sensor #1

Fig. 3: Circuit diagram of Water level Sensor

water touches the metal strip the corresponding
transistor turns on and the collector voltage goes to 0V.
In this way the transistors sense the position of the water
level and produce signals for the Arduino. Two LEDs
have also been connected in this sensing circuit, to
indicate two levels-Green LED) for lower level and Yellow
LED for higher level. When Green LED glows it sends

signal to the pin-12 of the Arduino. When Yellow LED
glows it sends signal to the pin-13 of the Arduino.

Circuit Components:

a) BC547 Transistors -2 pcs
b) Resistors 3302 -2 pcs
c) Color LED -2 pcs
d) 5V DC power source

d) Controlling Unit

The main controlling unit of this system is made
by an Arduino Uno which contains ATmega328P
microcontroller and other supporting chips. The
technical specifications of the Arduino Uno are given
bellow. This controlling unit gets signals from the GSM
module and water level sensor circuit and controls the
home appliances according to the conditions given in
the driving software.

Fig. 5: Arduino Uno

© 2017 Global Journals Inc. (US)
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Technical Specification

Microcontroller ATmega328P
Operating Voltage 5V
Input Voltage
(recommended) -1V
Input Voltage (limit) 6-20V
o ; 14 (of which 6 provides
Digital 1/0 Pins PWM output)
PWM Digital 1/0 Pin 6
Analog Input Pin 6
DC Current per |/O Pin 20mA
DC Current for 3.3V Pin 50mA
32 KB (ATmega328P)
Flash Memory of which 0.5KB used by
bootl oader
SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
Length 68.6mm
Width 53.4mm
Weight 259

e) Interconnection of Different Units

SIM 808
TX Rx
=
2
£ 3~
Q Ve >
8 cH1 8 =
@ CH2 9~ £ Ve[
D CH3 10~ ¢
[
& CHa 1- 3
c GND 12 GND
= 13
GND
L
jo—1 £ OP1 -
g8 oz
10— 85 Vec
3 GND T
Fig. 6: Schematic Diagram
In this schematic diagram all units are

connected together. For sending and receiving SMS, Tx
and Rx pin of GSM module are connected with the
Arduino pin 3(Rx) and 2(Tx) respectively. Home
appliances are connected with Arduino pins 8, 9, 10, 11
through 4-channel Relay Unit. In water level sensor there
are two input ports and two output ports. Two inputs are
to be placed in water tank for water level measuring.
Output terminals are directly connected to Arduino pins
12, 13. For all V¢ we've used same 5V source from a
mobile power bank.

[11.  Frow CHART

The developed system has been made
intelligent and automatic using a program. The program

© 2017 Global Journals Inc. (US)

has been developed using Arduino IDE. The flowchart of
the program is given in Fig.6. At first, the program
initializes all variables and ports. Then it initializes GSM.
After that a decision parameter determines whether
there is any SMS or not. If there is any SMS available in
the GSM module, the microcontroller reads that SMS
and compares the password with the pre-set password.
If the password matches, it reads the command given in
the SMS, decode the command and turns ON/OFF the
home appliances according to the command. An
example SMS to turn first two appliances ON and
another two appliances OFF is 12341100 (password-
1234). It will work if the password is correct either it
ignores the SMS. From the decision point if there is no
SMS, it goes to another decision point which determines
whether the water tank is empty or not. If the tank is
empty it sends SMS to the user prompting that the tank
is empty through the GSM module. Otherwise it will go
back to the first decision point. In this way this process
will be continued until the system is switched off or
power disconnected.

Initialize All Variables & Ports

Y

Initialize GSM
Any SMS? No
Yes
Read Data & Operations No
Y Yes Y
Control Relay
»l Send SMS
Switch
i Y
Fig. 7: Flow Chart
IV.  RESULTS & DISCUSSIONS
Al of the designed units have been

interconnected in a bread board and the developed
software has been uploaded into the Arduino
microcontroller. A prototype model of the home has also
been developed. The figures below show the hardware
connection and the output results.



A SMART CONTROL SYSTEM OF HOME APPLIANCES USING SMS

Step-1:
The initial state of the system is shown in Fig. 8

user as “Tank Empty”. Then user may send an SMS to
turn ON the water pump as well as when water tank is
full the water pump will automatically be turned OFF as

& 9. The power switch is off and no message is sent to
the system. Hence, all of the appliances are switched
off.

Fig. 9: Initial state of the system. All appliances OFF
Step-2:
When an SMS (Password Command =
12341111) is sent for all switched ON command then all

the appliances are switched ON. This is shown in Fig.10
& 11,

ON

Fig. 17: Photograph of the system with all appliances
ON

Step-3:
When water level goes to under the empty level
in water tank then the GSM system sends an SMS to the

shown in the following results.

Fig. 11: Photograph of the water tank and its relevant
SMS

V.  CONCLUSION

SMS based home appliance control system is
capable of controlling of the appliances from any place
where GSM service is available. This paper presents the
design and implementation of a smart control system for
electrical appliances based on microcontroller along
with GSM for user friendly application. The system is
intelligent enough to control the water pump and any
other electrical units of home. The system was designed
considering some factors such as economic
application, availability of components and research
materials  efficiency, compatibility, portability and
durability. The system provides the reliable operation
within reasonable cost and removes the system
complexity. The system can be made more useful by
detecting the water level of reserve tank and turning the
pump ON/OFF as required. Although in this project,
some common home appliances have been controlled it
can be used for any other appliances from any place.
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FPGA Based Hybrid Digital PWM for DC-DC
Voltage Regulator

Joseph Anthony Prathap “ & T.S. Anandhi °

Abstract- In general, telecommunication applications require
low voltage, high current and reduced size power supplies.
Selection of high switching frequency helps in the reduction of
the DC-DC converter size. In this work, Digital Pl (DPI) enables
the Digital Pulse Width Modulation (DPWM) generator for
generating high switching frequencies are developed and
implemented using VHDL coding and Xilinx Spartan 3A DSP
Field Programmable Gate Array (FPGA) kit. Hardware result of
voltage regulation depicts the superiority and robustness of
the proposed DPlI enabled DPWM (MD-DPWM) methods
under line and load disturbances. The MD-DPWM technique
can be used to generate a very high switching frequency up to
1 MHz and more. Also the MD-DPWM proves to be cost
effective, as it consumes low power and area.
Keywords: digital pulse width modulation,
proportional  integral-dc-to-dc  buck converter,
spartan 3A DSP field programmable gate array.

digital
Xilinx

[. INTRODUCTION

uck converter is a circuit which step downs the
3voltage and step ups the current. A basic buck
converter circuits requires inductor, diode and
transistor as switch. As per the control of the switch by
the PWM signals the inductor acts against the input
voltage. The DPWM design involves digital circuits like

DPWM has advantages like easy design, high
accuracy, low area and low power consumption. High
resolution digitally controlled DC-DC buck converter is
designed without the use of high frequency clock [1].
FPGA based implementation of the DPWM is very
simple comparatively consuming of few memories,
multipliers and adders [2]. DPWM architecture
developed with FPGA implies high reliability, linearity
and low latency [3]. A brushless DC machines can be
digitally controlled by FPGA implementation with no
additional hardware and hence has low design
complexity [4].

A DPWM technique in [5] gives consistent off-
time and on-time control under heavy load and light load
conditions with reduced switching losses. FPGA based
high resolution DPWM designed using a digital clock
manager and /O delay elements have low cost and
higher clock frequency [6]. In this work, the
performances of the DC-DC buck converter with the
DPWM as voltage regulator is analyzed.

1. DC-DC Buck CONVERTER

The closed loop DC-DC buck converter with the
proposed DPI enables the DPWM technique is shown in

adders, flip-flops, multiplexers, counters and shift Fig.1
registers. q.
— DC INPUT P> .
DC-DC Buck Converter 4>]— REGULATED -
[ come > OUTPUT
A CONTROL .
JLL B
U
3
0
x
<
o
=
o
v
Modified DPI »
i Analog to Digital
< enat;i[\jNH,%b”d @— f,Value——  Converter
Controller 2 it AD7266
FPGA IMPLEMENTATION

Fig.1: Closed loop DC-DC Buck Converter with MD-DPWM control
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The output voltage of the buck converter is less
than the input voltage and is controlled by the duty cycle
“d”. The duty cycle “d” is the ratio of the ON period to
the total period cycle of the controlling square pulse.

_ Ton
4=
Where “Ton"refers to the ON period.

“T” refers to the total time period of the cycle.
The operation of the buck converter is related to the duty
cycle as given below

Vout = d. Viy

Where “d” is the duty cycle.
“Vin” is the input voltage of the buck converter.
“Vout” is output voltage of the buck converter.

The digital switching control has more
advantages like easy designing, high manipulation
power, upgradable, immune to environmental changes,
easy debugging.

In our work, the FPGA based DPWM DC-DC
buck voltage regulator, is implemented which satisfies
the demand of low voltage and high current application.
ADC is utilized for the purpose of acquiring the feedback
values of the DC-DC buck converter into the FPGA. ADC
IC AD7266 has Successive Approximation Circuit (SAC)
and is used for real time implementation. The FPGA
based ADC architecture helps in the evaluation of digital
error with high accuracy [7]. The Digital Pl (DPI) control
algorithm is designed using VHDL coding enables the
DPWM. The Modified DPI enabled DPWM (MD-DPWM)
generators are implemented by FPGA and found to
perform efficiently for the disturbances and component
variation. The AD7266 is provided to access the analog
value in the form of digital equivalence (2N).
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[11. DiGiTAL PULSE WIDTH MODULATION

METHODS

The Digital Pulse Width Modulated (DPWM)
signal is generated using logical design. The DPWM is
generated by three methods. They are
i) Counter DPWM method. (CDPWM)

i) Delay line DPWM method. (DDPWM)
i) Hybrid DPWM method. (HDPWM)

Using ModelSim, the three DPWM methods are
simulated. From the simulated results, the HDPWM
generator is found to be advantages when compared to
the CDPWM and DDPWM. The CDPWM require high
frequency system clock and thus has high power
consumption. The DDPWM occupies more area
increasing the cost. The relationship of the clock
frequency and the switching frequency for the DPWM
generator is

Fek = Fswx 2"
Fsw-Switching frequency
FcLk -Clock frequency
2"- Resolution in bits

In this work, the design of the Modified DPI
enabled DPWM using 2'"-bit resolution is used which
yields Fgy of 12.5 KHz and achieved the F¢x of 21
MHz Hybrid DPWM generator is the combination of both
counter based DPWM and delay-line based DPWM
methods. The DC input signal of 2"'-bit resolution is bit
split into 2%-bit and 2°%-bit resolutions. In which 25-bit
resolution is used for the generation of the DDPWM and
2%-bit resolution for the generation of the CDPWM
generation. The HDPWM has two set of SET and RESET
signal (each from CDPWM and DDPWM generations)
which are logically ANDed to give a SET and RESET
signal for the SR-flip-flop are shown in Fig.2.

HOPTN

CRNELAE

Fig. 2: SIMULINK-MATLAB block of Hybrid based DPWM

IV. THE ProrPOSED METHOD: MODIFIED DPI
ENABLED DrwM GENERATOR

The modified DPWM generator utilizes the DPI
controller to manipulate the duty cycle proportionate to
the error as well as enable the DPWM generator. Real
time feedback equivalence value of 0 to 5V is selected
by the VHDL coding and fed to the ADC for processing.
The resolution for the ADC is 2" bits. The DPI controller

© 2017 Global Journals Inc. (US)

gain parameters are k,=0.6 and k=0.055. The DPI
controller values are made visible by interfacing the 12
LEDs of the FPGA. The increase and decrease push
buttons available in the FPGA kit is also activated for
varying the voltage reference value. These push switch
values are coded along with the limiter. These values are
interfaced with the LCD display of the FPGA in order to
monitor the variable set values and the settling values.
Initially the set value is maintained at 10V by default in



the VHDL code. The structural style of VHDL code is
used in the design of MD-DPWM

210 l

Bit splitter

2
25 bit CDPWM technique

SET1 RESET1

AND gate

L. —
r

SR-Flip Flop
IR
DC-DC Buck Converter kit
[ 0wz
Signal Conditioning Circuit (SCC)

lOtOSV

ADC (IC AD7266) of Xilinx Spartan 3A
DSP FPGA

l Feedback Value

Reference Value —

l Duty cycle

210

l

DPI Controller (VHDL Code)

bit equivalent converter

15
25 bit DDPWM technique

SET2 RESET2

AND gate

DC control signal

Fig. 3: Design flow for the Modified DPI enabled Hybrid DPWM controlled DC-DC buck converter using FPGA

The VHDL code uses mixed style of modeling.
The FPGA implementation of the Modified DPI enabled
Hybrid DPWM generator (MD-HDPWM) demands more
real-time considerations like selection of resolution,
uniformity of resolution, accurate digital equivalence for
the obtained analog value, digitized comparison of AV
and SP, and stabilizing the MD-DPWM control. The
desired set point/ voltage reference (SP), k, and k; are
fixed within the VHDL code. All these values are
converted to bits. The actual value (AV) is measured as
bit equivalents by the use of ADC AD7266. The values of
the SP and AV are compared to evaluate the errors.
Fig.3 shows the flowchart for the VHDL coded Modified
DPI enabled DPWM controller.

a) Resolution

Resolution refers to the number of bits used in
the design. In this work, the three MD-DPWM generators
are designed using 2" bit resolution. The MD-CDPWM
generator uses a 2" bit (2047 count) counter. The MD-
DDPWM generator uses the 2048:1 multiplexer. The
MD-HDPWM generator uses 2'" bit resolution in which
25 bit is used for the MD-DDPWM generation part and 2°
bit is used for the MD-CDPWM generation part. The
frequency of the DPWM generator is 12.5 KHz in the
hardware due to the limitations in frequency range with

the laboratory prototype. To achieve this frequency, the
VHDL coding utilizes the scaled value given by the
formula.

1

Scaled_value =
Caled_value 2™ X Output frequency X Clock period

Where Clock period is 100 ns
Output frequency is 12.5 KHz

V. HARDWARE DETAILS

The Xilinx Spartan 3A DSP FPGA is used for the
design of the DC-DC buck type voltage regulator using
MD-HDPWM. The Xilinx Spartan 3A DSP has IC AD7266
for the design of ADC. The set point variations are
provided by the two variable push switches. The 16*4
LCD display is activated by the VHDL code. The VHDL
codes for the DPI and ADC are designed with 10 times
of the actual values to accomplish the FPGA
requirements. This scaling is done to make sure that the
fractional changes of the ADC and DPI are considered
in the design, as the Xilinx Spartan 3A DSP kit do not
support the float value implementation.

The AD7266 is 8 channels SAR ADC with
maximum resolution of 2' bits. The AD7266 is a 32 pin
IC which operates from 2.7V to 5.25V of supply. The

© 2017 Global Journals Inc. (US)
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ADC performs two functions of sampling and conversion
of two channels simultaneously. These conversion
values are concurrently accessible in separate data
lines. When operated at 3V, the AD7266 gives a
throughput rate of 1.5 MSPS with maximum power
dissipation of 11.4 mW. Thus low power consumption
for high throughput is achieved. The AD7266 has zero
pipeline delay; since the sampling control of the two
SAR ADCs are accurate. The ADC has two input ranges
like OV to VREF and 2*VREF

VI. RESULTS AND DiscussioNs

a) Simulated Results

The simulation outputs of the MD-DPWM
generator using the above mentioned three techniques
are given below in Fig.4,5,&6 using ModelSim. The open
loop response under line disturbance for the DC-DC
buck converter is given for the three MD-DPWM
techniques in Fig.7(a),(b)&(c). Fig.8(a),(b)&(c) depict the
open loop response under load disturbance for the DC-
DC buck converter for the three MD-DPWM techniques.

b) Experimental Results

Fig.9 show the start-up transient response
along with the set-point variation of closed loop DC-DC
buck converter using MD-HDPWM. The CSV file format
is plotted using excel sheet format. The time transient
parameters like settling time (i), rise time (t,), delay time
(ty), peak time (t,) and overshoot percentage (%MP) are
also calculated and displayed in the graph. The input
voltage is 20V.The set point variation is from 11V to 12.8
V for MD-HDPWM.

Fig.10 shows the analysis for the closed loop
response under increased line disturbance from 10.4V
to 12V and Fig.11 shows the analysis for the closed loop
response under decreased line disturbances from 10.4V
to 8.8V for the MD-HDPWM technique. The line voltage
in this work are suddenly increased from 18V to 20V
and decreased from 20V to 18V. Timing performance
indices of the hybrid method are found to have less
settling time comparatively and hence hybrid is
selected. Fig.12 shows experimental DSO response for

the set-point change and Fig.13 shows experimental
DSO output for the positive and negative line
disturbances.

Fig.14&15 indicate the performance of the MD-
HDPWM based DC-DC buck converter in closed loop
with load disturbances from 445Q to 595Q and 595Q to
445Q respectively. The set point is 10V and input
voltage is 20V. The settling time measured during the
negative load disturbance with MD-HDPWM seems to
be very minimal. Fig.16&17 show the experimental DSO
response of load disturbance from 445 Q to 5950 and
from 595Q to 445Q respectively for the MD-HDPWM in
closed loop. Fig.18 shows experimental output
response when the load is changed from 470 Qto 495Q
and from 495Q to 470Q using MD-DDPWM. Fig.19
shows experimental output for the negative load
disturbance from 4450 to 295Q using MD-DDPWM. The
RTL schematic for the MD-HDPWM technique is
presented in Fig.20. Fig.21,22,&23 show the design
utilization chart for the MD-CDPWM, MD-DDPWM and
MD-HDPWM respectively. The experimental setup of
DC-DC buck converter using the Xilinx Spartan 3A DSP
is shown in Fig.24.

VII. COMPARISON AND ANALYSIS

Table | shows that the Modified DPI enabled
HDPWM has lower steady state error and low settling
time for the step change variation. The peak overshoot
percentage is also less in MD-HDPWM. Table | also
show that MD-HDPWM used with the closed loopDC-
DC buck converter has less settling time and rise time
when compared to the other two like MD-CDPWM and
MD-DDPWM methods. Table Il & Il show the settling
time for both the positive and negative line disturbances
are good for the MD-HDPWM. Table IV shows that the
MD-HDPWM has lower area utilization in FPGA device
compared to the MD-DPWM and also the clock
frequency of the MD-HDPWM is less in comparison of
the MD-CDPWM. Thus the modified DPI enabled
HDPWM method is cost effective in comparison with the
other methods.
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Fig. 4: Counter based DPWM generated in ModelSim
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Fig. 8: Open loop deviated response of DC-DC buck converter with load disturbance using a) MD-CDPWM. b) MD-
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Fig. 9: Experimental regulated start-up transient response of MD-HDPWM buck converter with set point variation
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Fig. 10: Experimental response of MD-HDPWM based DC-DC buck converter with increased load disturbance from
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Fig. 11: Experimental response of MD-HDPWM based DC-DC buck Converter with decreased load disturbance from
10.4V to 8.8V

Fig .12: Experimental DSO start-up transient response of MD-HDPWM buck type voltage regulator with set point
variation

Fig. 13: Experimental DSO regulated response of MD-HDPWM buck type voltage regulator with line disturbances
from 10.4V to 8.8V and 10.4V to 12V
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Fig. 14: Experimental CSV plotted result for Load disturbance of MD-HDPWM buck type voltage regulator from 445Q
to 595Q
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Fig. 15: Experimental CSV plotted result for Load disturbance for MD-HDPWM buck type voltage regulator from 595Q
to 445Q
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Fig. 16: Experimental DSO result for Load disturbance for MD-HDPWM buck type voltage regulator from 445Qto
5950

Fig. 17 Experimental DSO response for Load disturbance for MD-HDPWM buck type voltage regulator from 595Qto
445Q)

Fig. 18: Experimental DSO response for Load disturbance for MD-DDPWM buck type voltage regulator from 470Qto
4950 and from 495Qto 470Q

Fig.19: Experimental DSO response for Load disturbance for MD-DDPWM buck type voltage regulator from 445Qto
2950
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Fig. 20: Detailed RTL view of MD-HDPWM in Xilinx ISE
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Fig. 21: Design Utilization Table for MD-CDPWM in Xilinx Spartan 3A FPGA

Fig. 22: Design Utilization Table for MD-DDPWM in Xilinx Spartan 3A FPGA

Fig. 23: Design Utilization Table for MD-HDPWM in Xilinx Spartan 3A FPGA

[~ B> - / \ .
Fig. 24: Experimental setup for the Modified DPI enabled DPWM based DC- DC buck converter using FPGA

Table 1: Performance analysis for start-up transient response of modified DPI enabled DPWM
disturbance

MD-
MD- MD-
Method CDPWM DDN'T W Hopwm
Settling Time (ts) 4.71 6.2 5.1
Rise Time (tr) 0.035 0.002 0.0419
Delay Time (td) 0.032 0.023 0.0385
Peak Time (tp) 0.04 0.03 0.164

techniques with no
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Table 2: Performance Analysis For Start-Up Transient Response Of Modified DPI Enabled DPWM Techniques With

Table 3: Performance Analysis For Start-Up Transient Response Of Modified DPI Enabled DPWM Techniques With

© 2017 Global Journals Inc. (US)

Steady State Error 0.0495 0.0385 00357
(ess)
Step ch_ange 25 04 .
variation time(tsc)
Percentage o . .
Overshoot (%MP) 113.04% 96% 78.18%

Increased Line Disturbance

Methods MD- MD- MD-
CDPWM | DDPWM | HDPWM
Rise Time in s (tr) 0.2 0.3 0.2
Time Delay in s (tp) 0.1 0.1 0.1
Settling Time in s (ts) 3.8 2.7 1.6
Percentage Overshoot(%MP) | 14.286% | 17.647% 15.38%
Output Voltage Ripple 0.04 0.04 0.03846
'”mgi's\t/jigifcegore 9.8V 102V | 104V
Peak Value at disturbance 1.2V 12V 122V

Decreased Line Disturbance

Methods MD- MD- MD-
CDPWM | DDPWM | HDPWM

Rise Time in s (tr) 0.2 0.2 0.23

Time Delay in s (tp) 0.142 0.135 0.13

Settling Time in s (ts) 3.26 2.82 2.62

Percentage Overshoot (% MP)

14.2857% | 1

3.725% | 15.38%

Output Voltage Ripple 0.04 0.04 0.04
Initial Value before disturbance 9.8V 102V 104V
Minimum Value at disturbance 8.4V 8.8V 88V

Table 4: Device Utilization For The Modified DPI Enabled DPWM Techniques

Methods MD- MD- MD-
CDPWM DDPWM HDPWM
21=06425
Resolution with 2 bit 2112048 : 1 (2%-bit
specification Counter Mux Counter &
P Designed Designed 32:1 Mux
Designed)
Number of
Sliced Flip Flops 665 2716 697
Number of 4
input LUTs 1633 2670 1657
Number of 1090 3659 1130
occupied slices
Number of
bonded I0Bs 37 4 37
Average Fan-out
of Non-clock 2.96 2.59 2.95
nets




VIII. CONCLUSION

Simulation results show the possibilities of
achieving high switching frequency up to 16MHz
DPWM. Hardware results show the feasibility of the
proposed technique for the available prototype model in
our laboratory and found to be satisfactory. The
Modified DPI enabled DPWM generators also perform
voltage regulation of the power supply. The FPGA based
Modified DPI enabled Hybrid based DPWM voltage
regulator is found to be immune to circuit component
variations, and also to line-load disturbances.
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Modeling of Single-Phase to Three-Phase Drive
System

Boosharaju Ravikumar “ & Dr.Y.R. Manjunath®

Abstract-This paper presents single-phase to three-phase with
dc-link converters with parallel rectifier and series inverter for
reduction in the input current and reduction of the output
voltage processed by the rectifier circuit and inverter circuit
respectively. In this paper we proposed better solution for
single phase to three phase drive system by employing
2parallel single phase rectifier stages, a 3-phase inverter
stage. Parallel converters can be used to improve the power
capability, reliability, efficiency and redundancy. An isolation
transformer is not used for the reduction of circulating currents
among different converter stages. It is an important objective
in the system design. The complete comparison between the
comprehensive model of proposed converter and standard
configurations will be presented in this work. Simulation of this
model will be carried out by using MATLAB/ Simulink.

Keywords: AC-DC-AC power converter, drive system,
parallel converter, fault identification system(fis).

[. INTRODUCTION

ost power conversion applications consist of an
I\/l AC-to-DC  conversion stage immediately

following the AC source. The DC output
obtained after rectification is subsequently used for
further stages. There by an ac to dc converter has
become an integral part of mostly all the electronic
equipments. Mainly, it is used as an interface between
utility and most of the power electronic equipments[1].
These electronic equipments also form a major part of
load on the utility. Two factors that provide a quantitative
measure of the power quality in an electrical system are
Power Factor (PF) and Total Harmonic Distortion
(THD).The amount of useful power being consumed by
an electrical system is predominantly decided by the PF
of the system. Generally, to convert line frequency ac to
dc, a line frequency diode bridge rectifier is used. To
reduce the ripple in the dc output voltage, a suitable
filter capacitor and/or an inductor is used at the rectifier
output[2]-[3]. But due to these reactive components, the
current drawn by this converter is peaky in nature, very
much differed from asinusoidal shape. This input current
is rich in lower order harmonics. Also, as power
electronics equipments are increasingly being used in
power conversion, they inject low order harmonics into
the utility. Due to the presence of these harmonics,
the total harmonic distortion is high when so many

Author o e-mail: ravibusharaju@gmail.com
Auhtor o e-mail: manjunath.yr@gmail.com

are put together in a huge electronic system.
Additionally, the input power factor becomes poorer.
Due to the disadvantages associated with low power
factor and harmonics, utilities enforces (in some
countries) harmonic standards and guidelines which will
limit the amount of current distortion allowed into the
utility. Looking into the serious effects generated by
conventional converters, the simple diode rectifiers
should not be used. There is a need to achieve
rectification at close to unity power factor and low input
current distortion.

Several solutions have been proposed when the
objective is to supply three-phase motors from single-
phase ac mains [8]-[16]. It is quite common to have
only a single-phase power grid in residential,

commercial, manufacturing, and mainly in rural areas,
while the adjustable speed drives may request a three
phase power grid. Single-phase to three-phase ac-dc—
ac conversion usually employs a full-bridge topology,
which implies in ten power switches, as shown inFig.1.

Rectifier
'_-h_‘

Grid

.I'.l'-lll.ii'm,\;e) AC Matar

(3-phase)

Inverier

Fig. 1: Conventional single-phase to three-phase drive
system

This converter is denoted here as conventional
topology. In this paper, a single-phase to three-phase
drive system composed of two parallel single-phase
rectifiers and a three-phase inverter is proposed, as
shown in Fig. 2.
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Fig. 2: Proposed single-phase to three-phase drive
system

The proposed system is conceived to operate
where the single-phase utility grid is the unique option
available. Compared to the conventional topology, the
proposed system permits: to reduce the rectifier switch
currents; the total harmonic distortion (THD) of the grid
cur-rent with same switching frequency or the switching
frequency with same THD of the grid current; and to
increase the fault tolerance characteristics. In addition,
the losses of the proposed system may be lower than
that of the conventional counterpart. The aforemention-
ed benefits justify the initial investment of the proposed
system, due to the increase of number of switches.

Fig 3. Shows the single-phase to three-phase
power conversion with parallel configuration. Another
important characteristic observed in the single-phase to
three-phase power converters that also has been
considered in this paper is the irregular distribution of
power losses among the switches of the converter, as
observed in Fig. 4.1t means that, for a 600 V 50A class of
insulated gate bipolar transistor (IGBT), 63% of the total
losses measured in the single-phase to three-phase
converter is concentrated in the rectifier circuit, while the
rest 37% is observed in the inverter circuit. With those
numbers, it is possible to measure the stress by switch,
which means that each rectifier switch is responsible for
15.7% of the total converter losses, while each inverter
switch is responsible for only 6.1%. The loss per switch
gives an important parameter regarding the possibilities
of failures in the power converters.
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Fig. 3: Single-phase to three-phase power conversion.
(a)Type of power processed by rectifier and inverter
circuits.(b) Solution employed in [15]. (c) Solution
employed in[16]

Fig. 4. Converter power losses distribution in both
rectifier and inverter units:63% in the rectifier circuit and
37% in the inverter one. Power losses in each switch of

the rectifier (15.7%) and inverter (6.1%)

[I.  SYSTEM MODEL

This section will present the model of the
proposed configuration. Such a configuration is
constituted by a where p = d/dt and symbols like r and |
represent the resistances and inductances of the input
inductors. The circulating current io can be defined from
iaandi’ aoribandi'bi.e.



g =lg—ig=—ip+1ip
Vo =e5— [ra + Ta’ + (Ia + Izlz)p]ia + (Ta’ + Iép)
Vy =es— [, + 15 + (U + I)plip + (ry + D)l

Vo= _[ra’ + rb’ + (Ia’ + Ié)p]io — (g =1+ Uy + 1pli
+ [y + 1 + Up + 150 a

Fig. 5: Proposedsingle-phase to three-phase drive
system.

To avoid the circulating current, the following
three approaches are used commonly

i. Isolation. In this approach, the overall parallel
system is bulky and costly because of additional
power supplies or the ac line-frequency transformer.

ii. High impedance. They cannot prevent a low
frequency circulating current.

ii. Synchronized control. This approach is not suitable
for modular converter design. When more
converters are in parallel, the system becomes very
complicated to design and control.

In this proposed method the system is
designed to reduce the circulating current (lo). From
fig.5.the following quations can be derived for the front
end rectifier.

Va10 = Vazo = €5 — (ra + Iap)ia - (T'é + [clzp)izlz
Voto = Vozo = €5 — (1 + Ipp)ip — (1 + D)1}
Vaio = Vb1o = (ra + Iap)ia = (np + Iyp)ip
In this ideal case, the circulating current can be
reduced to zero imposing
Vo = Va1o + Vazo = Vp1o = Vbz2o = 0

When [, =0 then I, =1} and I, = I; and the system
model reduced to the model given by

Vo s
Va+7= 65—2(7"S+15p)la

Vo P
Vy +?= es — 2(rs' + I'p)iy

Vo = 2(rs" + Is'p)io

Vo +Vp , N

Vap = 2 = e — (' +I'pig
VO I ] 1
Va_7= es —2(rs' + I;'p)lg
VO ’ ] ’
Vp —— = e —2(rs' + 'p)I,

2
Vo=es—2(n + Is,p)ia
Vy =es— 2(1"5’ + Is’p)ib

1. CONTROL STRATEGY

The gating signals are obtained by comparing
pole voltages with one (vtl), two (vt1 and vt2) or more
high frequency triangular carrier signals. In the case of
double carrier approach, the phase shift of the two
triangular carrier signals (vtl and vt2) is 1800. The
parameter uchanges the place of the voltage pulses
related to va and vb. When vx* = vx*min (4 = 0) orvx* =
vx*max (U = 1) are selected, the pulses are placed in
the beginning or in the end of half period (Ts) of the
control block diagram of Fig.2, highlighting the control of
the rectifier. To control the dc-link voltage and to
guarantee the grid power factor close to one.
Additionally, the circulating current io in the rectifier of
the proposed system needs to be controlled.

In this way, the dc-link voltage vc is adjusted to
its reference value v ;* using the controller R, which is a
standard PI type controller. This controller provides the
amplitude of the reference grid current Is*. To control
power factor and harmonics in the grid side, the
instantaneous  reference current  I&F  must  be
synchronized with voltage e.g., as given in the voltage-
oriented control (VOC) for three-phase system. This is
obtained via blocks Ge-ig, based on a PLL scheme Fig
6. The reference currents | a*and ib* are obtained by
making is* = ip* = I/2, which means that each rectifier
receives half of the grid current. The control of the
rectifier currents is implemented using the controllers
indicated by blocks R, and Ry,. These current controllers
define the input reference voltages va*and vb*. The
homo polar current is measured (i) and compared to its
reference (i,* = 0). The error is the input of Pl controller
Ro, that determines the voltage vo*. The motor there-
phase voltages are supplied from the inverter (VSI).
Block VSI-Ctr indicates the inverter and its control. The
control system is composed of the PWM command and
a torque/flux control strategy(e.g., field-oriented control
or volts/hertz control)
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Fig. 6. Control block diagram
V.  SIMULATION RESULTS ! G

The simulink models of the Proposed converter
system, its control strategy and fault diagnosis is also
carried out. The simulation results were obtained with
the grid- and machine-phase voltages equal to 127
Vrms, dc-link voltage of 225 V, capacitance of 2200 pF,
and input inductor filters with resistance and inductance
given respectively by 0.0Qand 2.6 mH. The load power
was of 5 kVA.

Fig. 12: dc-link voltage in C12

Fig. 8: voltage and current of the grid,
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Fig. 13: dc-link voltage in C34
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Fig. 14:load currents

Fig. 15: load voltages

V. CONCLUSION

A single-phase to three-phase drive system
composed of two parallel single-phase rectifiers, a
three-phase inverter and an induction motor was
proposed. The system combines two parallel rectifiers
without the use of transformers. The system model and
the control strategy, including the PWM technique, have
been developed. The complete comparison between the
proposed and standard configurations has been carried
out in this paper. Compared to the conventional
topology, the proposed system permits to reduce the
rectifier switch currents, the THD of the grid current with
same switching frequency or the switching frequency
with same THD of the grid current and to increase the
fault tolerance characteristics. In addition, the losses of

the proposed system may be lower than that of the
conventional counterpart. The initial investment of the
proposed system (due to high number of
semiconductor devices) cannot be considered a
drawback, especially considering the scenario where
the cited advantages justify such initial investment.
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presented. The bandwidth enhancement technique introduced in this design is using modified
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diagonal cuts at the top corners and the rectangular slots can increase the bandwidth of
antenna. The proposed antenna is excited with a simple 50- microstrip line. The simulated and
measured results indicate that the proposed antenna with dimensions of 30mm (Wsub) x 50mm
(Ls) X 1.6mm (H) has a large bandwidth over the frequency band from 2.75 GHz to 20 GHz with

VSWR less than 2.The presented results also depict the radiation behavior which exhibit good
radiation pattern, and impedance bandwidth over the entire band of operation.
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Bandwidth Enhancement of Compact Circular
Slot Antenna for UWB Applications

Sonalika P. Kulkarni * & Veeresh G. Kasabegoudar®

Abstract- In this paper the compact circular slot antenna
suitable for UWB applications is presented. The bandwidth
enhancement technique introduced in this design is using
modified patch and ground plane of the antenna with ring and
circular shaped slots on the patch.The diagonal cuts at the top
corners and the rectangular slots can increase the bandwidth
of antenna. The proposed antenna is excited with a simple 50-
microstrip line. The simulated and measured results indicate
that the proposed antenna with dimensions of 30mm (M4,,) x
50mm (L) x 1.6mm (A) has a large bandwidth over the
frequency band from 2.75 GHz to 20 GHz with VSWR less than
2.The presented results also depict the radiation behavior

which exhibit good radiation pattern, and impedance
bandwidth over the entire band of operation.

Indexterms: microstrip antenna, return loss, UWB
antenna.

I. INTRODUCTION

ith the rapid development of wireless
V\/communication systems and increase in their

applications, compact and wideband antenna
design has become a challenging topic [1]. Printed slot
antennas are widely used in a variety of communication
systems Dbecause wide-slot antennas have two
orthogonal resonance modes, which are merged to
create a wide impedance bandwidth [2]. Thus, printed
slot antennas have recently received a great deal of
attention from researchers. As is well known, an antenna
with various shapes such as circle [3], ellipse [4], and
triangle [5] were reported for wide bandwidth. Each slot
shape requires a feed stub of appropriate shape. An
optimum impedance bandwidth can be obtained by the
coupling between the feeding structure and the
slot.There are some more methods of Bandwidth of
antenna Increases Like bandwidth of a dual patch
antenna is improved by etching dummy EBG pattern on
the feed- line [6]and proximity coupled feed and
aperture coupled feed methods are used [7].The slots
etched on the ground plane and split square ring slots
etched on the patch has been designed with wide
bandwidth and minimal return loss characteristic for
UWB applications [8].The new method of enhancing the
bandwidth of a proximity coupled microstrip patch
antenna using an integrated impedance matching
network (IMN) is presented [9].

Author o o P. G. Dept, MBES College of Engineering, Ambajogai,
India, 431517. e-mail: kulkarni.sonalika@gmail.com,
veereshgk2002@rediffmail.com

Patch antenna possesses many advantages
such as low profile light weight small volume and
compatibility with monolithic microwave integrated
circuits (MMIC) and MIC. The narrow bandwidth is the
major obstacle in wide application for the micro strip
antenna [10]. Basically, the maximum achievable data
rate or capacity for the ideal band-limited additive White
Gaussian noise (AWGN) channel is related to the
bandwidth and the signal-to-noise ratio through
Shannon-Nyquist criterion [12].

C =Blog, (1 + SNR) (1)

Where C denotes the maximum transmit data
rate, B stands for the channel bandwidth, and SNR is
the signal-to-noise ratio. From this principle, the transmit
data rate can be enhanced by increasing either the
bandwidth occupation or the transmission power.

In this article, we report a technique to enhance
the bandwidth using a microstrip-fed planar circular disc
monopole. The circular disc monopole with a 50-Q
microstrip feed line is fabricated on the FR4 substrate.
To improve the bandwidth, we modified the original
ground plane to be T-shaped with diagonal cuts at the
top corners and rectangular slots on the body with the
ring and slot introduced in the patch of the antenna.
Applications of corner cut technique have been
previously employed to improve the impedance
bandwidth for microstrip patch antennas [4- 6]. The
preliminary simulation results of our proposed antenna
are compared with the measured ones. Following this
introduction, the rest of the paper is organized as
follows.

The detail of the antenna design and preliminary
results from simulations are described in Section 2, and
Section 3 presents the modifications done to achieve
UWB operation. Experimental validation and discussions
are presented in Section 4 followed by conclusions of
the work carried out in Section 5.
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Figure 1. Geometries of the circular microstrip antennas (a) original shape, (b) with diagonal edges, (c) with slots,
and (d) with T-shaped cut on the ground plane

The geometry of the proposed antenna is
shown in Figure 1.The proposed antenna, with overall
dimensions of only 30x41mm? is fabricated on a FR4
substrate with a relative permittivity of 4.4 and a
thickness of 1.6 mm. On one side of the substrate, two
ring-shaped slots are etched to create a relatively wide
frequency band since the larger inverted slot affects the
lower frequency mode, while the smaller one influences
the higher frequency mode. Moreover, at the end of the
feed line, a rectangular conducting patch is applied to
create a good impedance matching for the proposed
antenna to attain the bandwidth enhancement for the
UWB applications. By properly varying the lengths of L
and W, a wider impedance matching is achieved. To

© 2017 Global Journals Inc. (US)

investigate the performance of the proposed antenna,
the electromagnetic simulation software Ansoft HFSS is
used for parameter studies and other parameters are
also described in Figure 1.Unlike most of the ultra-
wideband printed antennas which have partial or
defected ground planes (DGS) for ultra-wide bandwidth
enhancement, this antenna has a full ground plane.



(@)

(o)

Figure 2: Return losses as functions of (a) disc radius R and (b) vertical gap

In order to increase the impedance bandwidth,
two C-shaped slots are inserted in the ground plane of
the designed antenna as shown in Figure 1.The slotted
ground planes that provide one more resonance is
shown in Figure 2.The monopole antenna with slotted
ground plane has wider impedance matching in
comparison to the same antenna without slot in ground
plane. The Results in Figure 2indicate the varying radius
values increase the impedance bandwidth of the
antenna and for this we have chosen the 10mm radius
for optimum impedance bandwidth.

While the next parameter for selection of the
gap (G) between the ground planes of the UWB antenna
with respect to the feed line of the UWB antenna.
Whenever the h is positive the bottom of the disc is at

(@)

the higher level than the top of the ground plane. The
same can be said for the negative value of h in the
opposite direction. The results of the return loss and
bandwidth as a function of the parameter h are shown in
Figure 2(b).By analysing the h parameters we select it is
zero value for the good frequency resonance. Later the
length of the ground plane of the UWB antenna is
analysis on the basis of parametric study. The length
equal to L=15 mm for the high impedance bandwidth of
the antenna. Second, the length of the ground plane
affects the impedance matching more significantly at
higher frequencies than at lower frequencies as shown
in Figure 3.

(o)

Figure 3: (a) Return losses as a function of the parameter G associated with the removed area on the ground plane.
(b) Return loss (') of antenna with slot dimension

In this study, a change in the dielectric constant
leads to a shift in the characteristic impedance of the
feeding strip from 50 ohm [13]. The corner cut used
here plays an important role in balancing resistive part
and reactive part which affect the impedance matching
shown in Figure 3(a). Triangle slot at the Ground plane
of the antenna increases radiating edges which results
in improved bandwidth [14]. A parametric analysis for

the effect of the position of rectangular slot with respect
to the ground plane on the return loss is shown in Figure
3(b).
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Figure 4. (a) Return losses of antenna as a function of T-shaped cut dimension (b) Comparison of return lossless of
all three antennas shown in Figure 1(i.e., Figures 1(b), 1(c), and 1(d))

As it could be observed from Figure 4, at each
frequency band the surface current is concentrated
around different part of the slots, indicating that the slots
functioned as band stop filters to reject each target
band. In order to further improve the overall bandwidth,
rectangular-shaped slot in the patch is incorporated.
The return loss of the antenna in Figure1 (d) Shown in
Figure 4(b).Fig illustrates the return loss for different
values of slot width and with different parameters of

antenna. It is seen that the bandwidth is dependent on
the width of the rectangular slot. In order to achieves to
highest bandwidth of UWB antenna the rectangular
slots, T-shaped slots and the Corner cut slots are
introduced in the UWB antenna. A Comparison among
the Antennas with modified dimension of ground plane
is shown in Figure 4.

Figure 5: Different Ring Structure (a) Single Ring (b) Inner and outer ring (c) Single ring with slot antennas

[11. ANTENNA MODIFICATIONS WITH
RING sLOT

For more increasing the impedance bandwidth
of the antenna the ring type structure enter in the patch
of the UWB antenna. In the first UWB antenna, single
ring slot insert in the patch of UWB antenna which
shown in Figure5. And figure 6(b) shows the two ring
structure insert in the patch antenna. Due to insertion of
slot in the Patch of the antenna which results shown in
Figure 6 and the proposed antenna structure which
shown in Figure 5(d) which insert one slot and one Ring
structure shaped slot in the patch of UWB antenna.
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Figure 6: (a) Return loss of antenna with Single Ring dimension  b) Return loss of antenna with inner Ring
dimension

To meet the required objectives, some The comparison over the different slot of the
geometrical alterations have been made in the antenna  antenna shown in Figure 5 over the bandwidth and
when compared to the conventional micros trip patch  return loss and gain frequency shown in Table 1.
antenna. By varying the radiuses of the ring in the patch  Fractional bandwidth is also calculated and gain of the
of UWB antenna is shown in Figure 7. UWB antenna is also shown in Table 1.

Table 1: Comparison of the ring and round circular slot on antenna parameters

Sr.No. | Types Resonance | Return VSWR | Bandwidth | % BW | Gain
Frequency | Loss(dB) (MH2) (dB)
1 Single Ring 6.6 -39.32 1.05 1670 143% 3
2 Two Rings 6.2 -23.16 1.15 1680 144% | 4.3
3 Two Ringswith Slot 6.6 -20.19 1.21 1710 149% | 4.4s
(@) (0)

Figure 7: (a) Return loss of antenna with outer ring dimension (b) Return loss of antenna with single ring dimension
with slot antenna

V. RESULTS AND DISCUSSIONS simulation model and the fabrication as mentioned in

. . the previous section.
The comparison between the simulated results

using commercial high frequency structure simulator
(HFSS) and the results from the measurement of the
fabricated antenna using a ROHDE N SCHWARZ ZVL
Vector Network Analysers is shown in Figure 8(b). The
measured result is relatively close to that obtained from
simulation. The discrepancy of the return loss at the first
resonant frequency would be caused by the size
difference of the circular discs [17-19] between the
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BANDWIDTH ENHANCEMENT OF COMPACT CIRCULAR SLOT ANTENNA FOR UWB APPLICATIONS

(@ (b)
Figure 8: (a) Prototype of fabricate Antenna (b) Comparison of simulated and measured return loss of antenna

Antenna radiation patterns demonstrate the  performance is often described in terms of the E and H-
radiation properties on antenna as a function of space plane patterns [8].
coordinate. For a linearly polarized antenna,
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Cross Polarization

Co-polarization

Figure 9: Simulated far-field radiation patterns; (left) H (x-z)-plane and (right) E (y-z)-plane at (a) 3.24 (b) 4.22, and (c)
9.12 GHz

The electric field (E) and magnetic field (H)
planes at different frequencies are shown in Figure 9. It
is obvious that the antenna behaves like a typical
monopole antenna that acquires Omni-directional
pattern in the lower frequencies and quasi Omni-
directional pattern in the higher ones. It is known that a
conventional thin patch antenna with a full ground plane
is inherently narrow band. Thus, to achieve a very wide
bandwidth, several bandwidth enhancement techniques,
such as inclusion of multiple resonators [13], slots [15],
and parasitic element [16] are applied.

The 10 dB return loss bandwidth is indeed
slightly decreased (4.2 to 9.3 GHz) compare to the flat
one. This shows that the antenna is relatively robust
against the physical deformation. The peak gain of the
antenna is shown in Figure 10.

Figure 10: Simulated gain of the antenna vs. frequency
V. CONCLUSIONS

In this paper, a compact small square
monopole antenna suitable for UWB applications has
been investigated and presented. By inserting the ring
shaped structure and circular slot on the patch of
antenna which resulted in the good impedance
bandwidth. The length of the ground plane at the bottom
layer and the position of the slot with respect to the
ground plane play a great role in optimizing the return

loss, and the antenna radiation parameters. The
radiation patterns of this antenna show good omni-
directional performance throughout the UWB frequency
range and positive gain. Because of its simple structure,
compact size, and good performance the proposed
antenna is expected to be a good candidate in various
UWB systems.
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A Study on the Prospect of Geothermal Energy
In Bangladesh

Vivekananda Das

Absiract- Energy plays a vital role in ensuring sustainable
development of a country. At present, Bangladesh is
experiencing a lot of drawbacks as power demands are
increasing at a rate greater than that of production. The
country depends mainly on its natural gas reserve for power
production, which is predicted to exhaust soon. As
conventional sources of energy are finite and have negative
impacts on environment, countries around the world are
putting greater emphasis on harnessing electricity from
renewable sources. In this context, geothermal energy can
provide a viable solution for Bangladesh to ameliorate power
crisis scenario and ensure a secured future. The Ganges-
Brahmaputra Delta, world's largest one has formed the most
parts of Bangladesh, which also has a large sedimentary
basin. Different studies carried out by geologists in
abandoned deep wells of northwest region found suitable
temperatures of more than 100°C (in the depth of 3 to 4
kilometers) for geothermal plants. This paper recapitulates the
fundamental concepts of geothermal energy, observes the
potential geothermal resources of Bangladesh based on
previous geological studies, also considers prevailing scenario
in energy sector and government policy to provide suggestion
for utilizing the resources in future.
Keywords.  geothermal — energy,
energy policy, environment.

renewable energy,

[.  INTRODUCTION

he thermal energy generated and stored inside the
Tearth is known as ‘Geothermal Energy’. This kind
of energy is extracted from hot water or steam
found a few kilometers underneath the earth’s surface
and further deeper to the level of magma which is
molten rock of exceedingly high temperature.
Geothermal energy from hot springs has been used for
bathing purpose since Paleolithic ages and also for
space heating since the times of ancient Roman Empire
[1]. In modern day world, this energy is utilized as a
clean and sustainable source of electricity production.
Currently, 24 countries are producing electricity from
geothermal resources. In January 2015, the global
market was about 12.8 GW and highly anticipated to
extend between 14.5 GW and 17.6 GW by 2020 [2].
Bangladesh is in dire crisis of electricity; the per
capita energy consumption is only 371 KWh as of
January 2016 [3], among the lowest in the world. Major
share of the total generation is based on natural gas [4],
but the country’s gas reserve is in an alarming situation
with the possibilities of dying out within 2020 [5]. Other
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University of Engineering and Technology, Bangladesh.
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plants are mainly dependent on petroleum and coal, but
the additional amount spent in those imports are
disrupting GDP as much as 2% annually [5]. For
tackling the prevailing energy crisis to some limit,
Ruppur Nuclear Plant — first of its kind in the country — is
expected to start operating in 2021; however, it will
include higher probability of disastrous consequences
like environmental and health hazards. In such a
situation, geothermal energy, a renewable one, has
been proposed to meet the challenges of increasing
power demand in a safe, sustainable and
environmentally friendly way.

II. BACKGROUND OF GEOTHERMAL ENERGY

Two Greek words — Geo and Therme, meaning
the earth and the heat respectively [7] are combined to
derive the word Geothermal. So, it means the heat within
the earth.

Earth’s core with temperature of approximately
6000° C is the source of geothermal energy.
Fundamentally, five layers form the earth - inner core,
outer core, mantle, upper mantle and the crust.
Temperature increases about 17° to 30°C per every
kilometer in case of going downwards from the earth’s
surface [8]. This energy inside the earth is produced
from the primordial heat and radioactive decay.
Immense amount of heat produced during the formation
of earth about 4.5 bilion years ago is known as
primordial heat. Radioactive decay is from substances
that were radioactive during the earth’s early days, and
the decay is still occurring deep within the earth,
releasing enormous heat [8].

From the earth's core, the heat consistently
moves upwards to reach mantle which is a layer of rock.
Some of the mantle melts to become magma as
temperature and pressure reaches a certain value.
Because of being lighter than the rock nearby, the
magma moves slowly upwards the earth's crust,
carrying the heat along with it. Sometimes the hot
magma finds a way to reach the earth’s surface, then it
is called lava. But on most occasions, the magma stays
beneath the earth's crust, heats surrounding rocks and
water. Some of the hot geothermal water moves
upwards through faults and cracks which is referred to
as hot spring or geyser. Usually, it remains trapped in
cracks and porous rocks deep underground to form a
geothermal reservoir [9]. Production wells are used to

lead hot water/steam from the reservoir to the power
plant.
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[11. PROSPECTIVE AREAS IN BANGLADESH
WITH GEOTHERMAL RESOURCES

Studies performed by geologists in various
abandoned deep wells excavated for finding natural gas
and oil indicated possibilities of geothermal reservoirs in
Bangladesh. Because of varying geo-tectonic patterns
of the country, probable resources of geothermal energy
are basically divided into two regions- i) Northwest,
known as ‘Shield areas of the country’ and ii) Southeast,
referred to as ‘Bengal foredeep region’ existing in the
deep sedimentary basin [13].

Different geological aspects of the northwest,
such as the hydrogeological settings, seismicity and
earthquakes, clustering of basement faults, and surface
thermal anomalies indicate possible existence of
geothermal reservoirs at a depth of few kilometers below
the earth’s surface. In this region, the geothermal
gradient ranges from 20.8° to 48.7°C/km [13]. Study
carried out by Mizanur Rahman exhibited the potential of
a geothermal resource in Thakurgao district [12].
Singra-Kuchma-Bogra are promising areas of inspection
in the Bogra shelf region; the Singra well with over 150°
C bottom hole temperature is the most propitious
among the three areas [10]. Two other zones of interest
are the Barapukuria coal basin area and the
Madhyapara hard rock mine area [11]. Using
geochemical information from water samples of the
Madhyapara hard rock mine area’s basement aquifer,
temperature was found to be varying in the range of 67°
to 153°C, referring to a probable low-temperature
geothermal reservoir in this area [13].

In the southeast region, geothermal gradient
varies from 19.8° to 29.5°C/km. Sitakund hilly area is a
place of interest because of having few thermal springs.
Elsewhere Hatiya trough at Shahbajpur 1 well has the
highest gradient of 29.5°C/km followed by Saldanadi 1
with gradient of 27.2°C/km in this region [13].
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IV.  AVAILABLE METHODS OF GEOTHERMAL
ENERGY EXTRACTION

Geothermal power plants work on the same

principle as other thermal power plants using steam
driven turbines — heat derived from a fuel source (Earth’s
core for this case) is applied to heat water or any other
working fluid to produce steam or vapor which rotates a
turbine to activate a generator, ultimately generating
electricity. Afterwards, the fluid is cooled and brought
back to the original heat source to reuse. Based on
working principle, geothermal plants can be divided into
three types- dry steam, flash steam, and binary cycle
[14].
Dry Stearn: In a dry steam power plant, steam is drawn
from reservoir located underground and piped directly
to a turbine generator unit. Underground source of
steam is necessary here [14]. It is the oldest among the
various types of plants.



Flash Stean. For a flash steam plant, hot water of high-
pressure is pulled into lower-pressure tanks, and the
resultant flashed (vaporized) steam is used to operate
turbines. It necessitates fluid of more than 182°C
temperature. It is the most usual type of plant operating
in present day world [14].

Binary Cycle: Binary cycle plant is the latest
advancement in this field. It uses water of lower
temperatures, between 107° to 182° C [14]. The hot
water is utilized to vaporize a working fluid, commonly a
hydrocarbon; for instance, isopentane or a refrigerant of
lower boiling point [15]. In a heat exchanger, the

working fluid is then vaporized to turn a turbine. Finally,
the water is fed back into the reservoir to be reutilized.
Currently, binary cycle plants exploit two distinct
geothermal resources: enhanced geothermal systems
(EGS) and low-temperature or co-produced resources
[14].

Along with the three types of geothermal plants
discussed above, hybrid systems are also in use, which
are actually combined systems consisting of more than
two of the basic types connected in series and/or in
parallel.

7able I Uses and Technologies for Various Reservoir Temperatures

Temperature of
Reservoir

Available Fluid

Technologies Used

High Temperature
(>220°C) [1]

Steam, Water

Dry Steam, Flash Steam,
Combined Cycle (Flash and

(30°— 150° C)
(1]

Binary)
Intermediate Water Flash Steam, Binary Cycle
Temperature
(100° - 220° C)
(1]
Low Temperature Water Binary Cycle

V.  PRESENT SCENARIO OF ENERGY SECTOR,
RENEWABLE ENERGY POLICY AND
GEOTHERMAL RESOURCES OF
BANGLADESH

a) Energy Sector In Bangladesh And Dependence On
Coal For Future Development

Bangladesh's installed electric power
generation capacity was 15351 MW in January, 2017,
which included 2200 MW of captive power. Among the
installed capacities, sources of power generation were-
natural gas (62.78%), furnace oil (21.19%), diesel
(7.82%), coal (1.9%), hydro power (1.75%), and
imported power from India constituted rest of 4.56%
[16]. By 2030, the country’s peak demand has been
predicted to reach 33,708 MW [17]. Present
government of Bangladesh has primarily identified coal
based plants as the major solution of the energy crisis,
but given their adverse effects on agricultural land,
livelihood, and environment, people often become
dissatisfied with such projects; consequently, making
the conundrum even more difficult for the government to
solve. Environmentalists have expressed concerns over
government’s plan to construct a thermal power station
(1320 MW) at Rampal, Bagerhat — demonstrating
protests against the project ever since its inception.
According to them — being situated in close proximity to

Sundarbans—the coal-fired power station will adversely
affect the bio-diversity of the world’s largest mangrove
forest, which is also a UNESCO world heritage site [18].
Meanwhile, in another incident last year, government’s
decision to build two Chinese financed coal-fired plants
were violently protested in Chittagong [19]. Previously in
2006, government’s initiative to build open pit coal
mining project at Phulbari, Dinajpur was also protested
by local communities, human rights activists, and
environmentalists, ultimately forcing the government to
postpone further development [20].

b) Renewable Energy policy of Bangladesh
Government of Bangladesh formulated a
renewable energy policy in 2008 to attain specific
national goals. The policy mainly focused on developing
solar, wind, bio-mass, bio-gas, and hydropower
resources. It mentioned geothermal energy twice, but
very implicitly, with no specific goals or guidelines [21].

c) Current condition of geothermal resources

Research for utilizing geothermal resources of
Bangladesh has been largely restricted within few works
carried out by geologists. In 2011, Anglo MGH Energy, a
Dhaka based private company announced the
construction of 200 MW geothermal plant, first ever of
such kind, in Thakurgaon district [22]. But for some
unknown reasons, this project never commenced, and
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no development in this field has been announced
afterwards.

VI.  OBSERVATION OF GEOTHERMAL
RESOURCES AND SUGGESTION FOR
FUTURE DEVELOPMENT

Based on the geological studies done in various
parts of Bangladesh, it appears that some of the
prospective sites in the northwest region, such as
Singra-Kuchma-Bogra area, Barapukuria coal basin
area, and the Madhyapara hard rock mine area- with
temperature gradient above 30°C/km and bottom hole
temperature in excess of 100°C— meet the requirements
of binary cycle power plants. But to reach a forgone
conclusion on exploiting the resources in a viable,
feasible, and economically profitable way, extensive
research is required. The process can only begin if the
government realizes the prospect of this abundant
natural resources indicated by geological works and
takes necessary initiatives to develop it.

The research work must go through several
steps. First of all, estimation of the geothermal energy
potential of Bangladesh is required. To estimate the
value, detailed geological, geochemical, shallow
geophysical and shallow drilling data are required. After
estimating and assessing geothermal potential, a
revised policy should be formulated to develop the
resources within a time frame. Additionally, Bangladesh
can take into account India's effort in this relevant field,
as the two neighboring nations are in close proximity
with many geological similarities. Indian government has
been patronizing efforts in geothermal research for over
two decades. Methodical approach to explore
geothermal potential began back in 1976 and some
prospective areas were proposed after the initial study.
A draft policy of “Indian geothermal energy development
framework” was issued on 6 June, 2016 by the
government’s Ministry of New and Renewable Energy
(MNRE). It mentioned the government’s target to
develop 1,000 MW geothermal energy capacity in the
primary stage till 2022 and 10,000 MW by 2030 with
active international collaboration with countries such as
the US, Philippines, Mexico and New Zealand [23].

One of the main barriers in geothermal energy
exploitation is that its profitability in countries unexposed
to active volcanos is still not convincing, mostly because
of extremely capital intensive and risky exploration
stage. That is probably the reason why countries around
the world prefer more established renewable energy
resources like solar, wind, and hydropower at present.
But interest on geothermal energy among many
countries has gained momentum over the last few
decades as technology has vastly improved with the
introduction of binary cycle plants and enhanced
geothermal systems (EGS).

© 2017 Global Journals Inc. (US)

Although right now Bangladesh has better
alternatives like coal, nuclear, and solar energy for
electricity production, geothermal energy utilization can
help the nation’s energy sector in the long run as it
provides a virtually inexhaustible source of energy,
available throughout the day, round the year. But for that
to happen, interdisciplinary research and development
projects should be carried out. Prominent universities
and institutes should be encouraged and funded to
research not only on the geological aspects, but also on
the engineering side of the geothermal energy
extraction, for example, generating electricity through
enhanced conversion efficiency cycles, utilizing shallow
resources for small scale use, and ensuring sustainable
production from geothermal resources.

VII.  CONCLUSION

Besides solar, wind, hydropower, and other
renewable resources, geothermal energy can help
Bangladesh in tackling issues like energy scarcity and
variation in fuel prices in a self-sustained and
environmentally safe process. Extensive studies and
field surveys are required to harness this energy, which
is accessible in abundance but stays predominantly
unexploited. Energy crisis is no more an issue based on
a single country or two, but a far greater phenomenon
concerning the whole of human race. So, all the
countries  including Bangladesh have immense
responsibility to contribute in the ongoing research and
development of geothermal energy, as technological
advancement will benefit every nation and ensure a
habitable planet for generations to come.
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Absorption Improvement and EM Spectroscopy
In Photodetector based on Plasmonic Effect by
Introducing Sio2 Layer and Ag Nano Particles

Omid Davarpanahi “, Hasan Rasooli ° & Sayyed Salar Hosseini ?

Abstract We have a light detector structure based on
plasmonic effects for maximum light absorption at a
wavelength of 820 nm have suggested and the two-stage
absorption rate to have increased considerably compared to
the previous ones. Firstly, by placing layers of glass between
gold and the semiconductor GaAs is Grating and secondly
embedding silver nanoparticles in the metal Grating gold. With
the implementation of each stage can be seen to increase
light absorption in the detector in this structure we proposed
for the first time we've done it both ways, to intensify the
absorption coefficient is 25.83.

Indexterms. nanostructured materials, photodetectors,
plasmons, metal grating, nanoparicles.

L. [NTRODUCTION

oday, the network of data transmission Such as
Tthe fitting of Types of the high-speed chip, Internet

and telephone communication has created
incentives to build and use light detectors. study of the
structure of Light metal-semiconductor-metal detectors-
from the early 1970s began[1]. The surface plasmon
resonance in the context of the emergence and
realization of sub-wavelength aperture to improve the
absorption of light. In recent decades a number of
experimental work and theory research to study ultra-
light transmission through The reviews ultra-light
transmission by sub-wavelength aperture is done.[2]
Nano grating nano-under-wavelength light creates a
robust response and for potential trapping the light in
the semiconductor area. Interconnect metal -
semiconductor-metal detector electrodes led to a
significant increase in bandwidth and reduce the dark
current in the detector LED p-i-n structures that have the
same active region, is. [3] Detectors plasmonic nano-
scale response time due to the distance between the
electrodes is about a few tens of picoseconds to the
transportation of products from the metal connection
is limited. In addition, reducing the distance the
electrodes will lead to a reduction in the active region
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and the decrease in sensitivity. [4] Surface plasmons,
which are electromagnetic waves along a metal are
released. Properties of their interaction with light,
causing surface polariton plasmon waves and create
features by which we can photonic components with
dimensions much smaller than what has been achieved
to build. [5] study and understanding of the plasmons,
are widely idea of what began in the 1950s after the
article was. These studies also cast a frequent flashpoint
of the surface plasmons in thin metal Filter trick of the
light scattering of particles of nano metal was done in
the early 1970s. Find the improved transmission of light
through periodic array of holes with dimensions smaller
than the wavelength plasmons in metal films drew much
attention. [6]

a) The structure design
Metal-semiconductor-metal detector structure
usually consists of three separate parts, including:
A) metal grating, b) sub-wavelength aperture and f)
substrate
Is as shown in Figure 1.

Fig. 1: Structure of the metal detector with diffraction,
sub-wavelength aperture and substrate provided by tan
and et

Part A metal grating that includes a good
conductor and the x axis is parallel grooves. Dimensions
has been optimized light wavelength surface plasmon
polariton is designed to be coupled along the axis x
prompt. Surface plasmon polariton wave vector with a
period A for metal grating in Equation 1, we see that in
1991 was used by Soole. [1]

o . 2T W ’s’ £
ksp::Slngi]X:? ﬁ (1)
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In relation (1), o the angular frequency, 6 the
angle of the incoming light, ¢ is the speed of light in
vacuum and permittivity factor in the metal in the form of
equation (2) is defined. In reference [1] is mentioned.

em=¢&mt+ie', 2

gq IS the air permittivity used. Each groove
surface plasmon polariton Ep,,, metal grating by electric
field excitation and emission during both positive and
negative x-axis location will be done. Surface plasmon
polariton wave intensity decreases exponentially with
propagation distance and depth is a factor that is
proportional to permittivity material. [7] The amplification
factor of attraction for "normalized power transition metal
grating detector on "normalized power no = structure
transition metal grating as in reference [7] are used, we
define. The surface plasmon polariton by restrictions on
slots (not the center) to release the sub-wavelength
aperture triggered a wave of surface plasmon polariton
light input (which is presented in Figure (1) with E;)
interference (coupling) is.] 2] the total surface plasmon
polariton increase optical transmission through sub-
wavelength aperture is. In fact, metal grating as collector
or lens focused wave in the resonant frequency of the
acts. Highly dependent increase in light transmission
parameters such as frequency grating x,, and thick
metal grating is hy.[7]

Coupled surface plasmon polariton wave Ej,,
of the incoming wave E; hybrid transmission t;, and it've
shown in Figure (2).

Fig. 2: Modified model of attract high above based the
Fabry—Perot model-based presented in reference [8] red
zone (where 1,5 located) has a high energy intensity and

energy intensity is less water locations

Using semi-analytical calculation Fabry—Perot
[8] and formalism expansion mode [2] Green tensor
analysis [9] In reference [7] is calculated; When the sub-
wavelength aperture width x_d is much smaller than the
wavelength of emission A,, increase light transmission
and improve absorption in semiconductors absorb light
transmission caused by metal grating can be achieved.
A more accurate model improved light transmission
through sub-wavelength aperture as well as by Sturman
and et [10] described. Modify the parameters of (1)

© 2017 Global Journals Inc. (US)

changes in the semiconductor light transmission is
desired wavelength. So we improved the best
parameters [7] use.

b) The simulation desired model

In this article we improve absorption in three
stages as follows absorbance at a wavelength of 820
nm have the amplification factor, we speak to all three
structures. Finite difference time domain simulation
models expressed are using.

1. plasmonic optical detector structure with gold grating
and gallium arsenide substrate.

We design gold metal grating (Au) and the
substrate of gallium arsenide (GaAs) consider. Gold
permittivity rate ¢, of Drude-Lorentz model worked in
the reference [11] and the coefficient of permittivity
substrate (gallium arsenide) ¢ sub real value was
assumed to be 12.25. The imaginary part for infrared
wavelengths were ignored. [12]

Fig. 3-A: proposed framework for gold grating and
gallium arsenide substrate detector

In this model, the (3-a) by setting the parameter
can be reached absorb light in the desired wavelength,
the absorption rate for the model in Figure (3-b) shown
is equal to 0.16.

Fig. 3-b: the normalized power absorbance detector with
gold grating and gallium arsenide substrate

2. plasmonic optical detector structure with gold grating
and substrate layers of glass between gold grating and
gallium arsenide substrate

The idea of putting layers of glass (SiO2)
between gold grating and substrate gallium arsenide



(under sub-wavelength aperture) of the E-plain Tee is a
split in the microwave, is used [13] The detector is also
used by Jamalpur et al. was. [14] performance glass
substrate which is an insulator for the rejection of
electron-hole pairs in the semiconductor to metallic
connection. To sum carriers on both sides of the gold
structure can be used vertically. In this structure, the
absorption rate was 0.24. Figure 4 shows a structure in
the form of (4-B) absorption at a wavelength of 820 nm
curve we see.

Fig. 4 —A: our proposal model for detector with substrate
layers of glass between gold grating and gallium
arsenide substrate

Ine 1:520.07, 0.243369

normalized power

700 720 740 700 780 80O B20  BA0  BOO  BBO 900
wavelength (nm)
Fig. 4-b: power normalized absorbance detector with
substrate layers of glass between gold grating and
gallium arsenide substrate

3. plasmonic optical detector structure with silver
nanoparticles on glass substrates, between gold grating
and gallium arsenide substrate

Our silver nanoparticles under sub-wavelength
aperture (in place of glass layer) placed. This is similar
to gallium arsenide substrate and intermediate layer of
germanium. [15] Due to the high refractive index
semiconductor base frequency must be chosen too
small metallic nanoparticles. It features some difficult
and sensitive process with a common manufacturing
techniques. In this structure, the absorption rate was
0.31. Figure 5 shows a structure in the form of (5-b)
absorption at a wavelength of 820 nm curve we see.

Fig. 5-A: Our proposed model for plasmonic optical
detector with silver nanoparticles on glass layer,
between gold grating and gallium arsenide substrate

Fig. 5 (b): normalized power absorption optical detector
plasmonic with silver nanoparticles on glass layer,
between gold grating and gallium arsenide substrate

c) Data of models

In this paper, results of the three proposed
structure your previous jobs on the graph (1) We
compare the amplification factor of attraction for
'normalized power transition detector with metal grating"
on "normalized power without transition metal grating " in
[7] is used to optimize and use our sub-contractor
relations.

AEF = [nete 3)
Pnpt

Explaining the relation (3) is as follows:
Absorption Enhancement Factor as the ratio of: the
normalized power transmittance of the metal-grating
MSM photo detector to the normalized power
transmittance of an MSM photo detector structure
without a metal grating.

This relationship is expressed for the results of
three structures and substrate in the denominator we
can use as a reference gallium arsenide. Normalized
power transmission substrate gallium arsenide (without
metal grating) in the form (6) is shown at a wavelength
of 820 nm is equal to 0.012.
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Fig. 6: normalized power transmission gallium arsenide

substrate (without metal grating)

4. EM Model

we have established that by performing finite
element EM computation to the following expression,
the absorption QE, labeled as n, of any detector
geometry can be predicted [16]:
N =g J B PP (4)
where n is the material refractive index of the
detector material, o is the absorption coefficient for
vertically polarized light, A is the detector area, EO is the
incident electric field from the air, V is the detector active
volume, Ez is the self-consistent vertical electric field.
Equation (4) states that QE can be calculated from the
volume integral of |Ez |2 in the presence of a finite a.
Since EO and Ez are linearly proportional to each other,
EO can be set arbitrarily, and the only input parameter in
(1) is the wavelength-dependent a(A), which can be
calculated based on the material layer structure [17].
For a known a()), there will be no more free parameters,
and the value of n(A) is uniquely and unambiguously
determined. To solve Ez numerically, we use a
commercial finite element solver. In addition to n, we
also define another quantity, the external QE or next ,
which is QE X pixel area fill factor (=A/Apitch).

Fig. 7-a: Plot of EM spectroscopy in linear type

© 2017 Global Journals Inc. (US)
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figure 7-b: plot of EM spectroscopy in surface type

Results 1-3 of plasmonic optical detector
structure with gold grating and infrastructure in relation
gallium arsenide (2), we have:

AEF =228 = 14 (5)

0012

Which represents an increase absorption due to
grating adjusting parameters compared with similar
structure. Results of the 2-3 structure plasmonic optical
detector with gallium arsenide layers of glass between
Gold grating and substrate in equation (2), we have:

AEF =222 = 20.25 (6)

0.012

Results 3-3 of plasmonic optical detector
structure with silver nanoparticles on glass substrates,
gallium arsenide between Gold grating and
infrastructure in equation (2) we have:

AEF =221 = 2583 (7)

0.012

26 25,83

20.2

AEF

equation 4 equation5 equation 6

Chart: increased absorption on three
structures proposed

[I.  SIMULATION SETUP

The 3D - plasmonic optical detector structure
shown in Fig. 5(a) was simulated using the FDTD
software package developed by Lumerical. For the
FDTD simulation, we used a mesh size 10nm. This high-
resolution sampling yielded convergent solutions at
reasonable computation times. A periodic boundary
condition was assumed along the y-direction for an
incident light wave propagated along the normal
direction. perfectly matched layer (PML) boundary



condition was assumed along the y-direction to
accurately simulate the absorption of the light reflected
from the bottom as well as light transmitted from the top
boundaries of the simulated plasmonic optical detector
structure.

[1I. CONCLUSION

In this article we construct the optical detection
based on plasmonic effects by improving the detection
parameters for maximum light absorption at a
wavelength of 820 nm have suggested. We improved
amplification factor of attraction even for the initial state,
including gold and base gallium arsenide grating was
obtained as a result of adjusting parameters grating
compared with a similar structure and was 14 times. The
coefficient of resonant absorption by adding layers of
glass between gold grating and base the amount of
gallium arsenide 20.25 for the glass came up with. Then
proceeded to put silver nanoparticles on glass
substrates that absorb amplification factor increased to
25.83. Compared with previous work Jamalpur and
colleagues [14] in 2015 which attracted about 15 have
reached the amplification factor, we have increased
every neighborhood we have our final difference is the
structure of 10.88.
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The "MARSE ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSE” is a dignified ornament which is accorded to a person’s name viz. Dr.
John E. Hall, Ph.D., MARSE or William Walldroff, M.S., MARSE.

MARSE accrediting is an honor. It authenticates your research activities. After becoming MARSE, you
can add 'MARSE' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

4. MARSE designated members are entitled to avail a 25% discount while publishing their
| research papers (of a single author) in Global Journals Inc., if the same is accepted by
our Editorial Board and Peer Reviewers. If you are a main author or co-author of a
group of authors, you will get discount of 10%.

As MARSE, you will be given a renowned, secure and free professional email address
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, Spam
Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.
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We shall provide you intimation regarding launching of e-version of journal of your
stream time to time.This may be utilized in your library for the enrichment of

knowledge of your students as well as it can also be helpful for the concerned faculty
members.

The MARSE member can apply for approval, grading and certification of standards of

their educational and Institutional Degrees to Open Association of Research, Society
U.S.A.

Once you are designated as MARSE, you may send us a scanned copy of all of your
-~ credentials. OARS will verify, grade and certify them. This will be based on your

academic records, quality of research papers published by you, and some more
criteria.

It is mandatory to read all terms and conditions carefully.
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind
peer reviewed paper at their end to the board for the verification and to get
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so
that proper amendment can take place for the benefit of entire research community.
We shall provide details of particular standard only on receipt of request from the
Board.

The board members can also join us as Individual Fellow with 40% discount on total
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as
declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
institute to function as Regional/Zonal office on our behalf.

The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and
proficient in an expertise course covering the professional code of conduct, and
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
described in Corporate Statements, are educational, research publishing and
professional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be
passed on to researcher, 15 % benefit towards remuneration should be given to a
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth S 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

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.
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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

®  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
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  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

e  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.
®  Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  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 If 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.

e 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

e |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?

e  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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THE ADMINISTRATION RULES

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.
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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

XXIII

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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