


The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

The Prescient-Journal of Science and Technology

The Editorial Board

Chief Editor:

Dr. Tiji Zachariah  

Principal, Baselios Poulose  II 

Catholicos College, Piravom, 

Ernakulam,Kerala

tijizachariah@bpccollege.ac.in

Associate Editor:

Dr. Bindu Abraham

Associate Professor, Dept. of Statistics, 

Baselios Poulose  II Catholicos College, 

Piravom,   

Ernakulam,Kerala 

binduabraham@bpccollege.ac.in

Editors: 

Dr. Jeeva Jose 

Assistant Professor, Dept. of Computer 

Applications, Baselios Poulose  II 

Catholicos College, Piravom, 

Ernakulam,Kerala 

jeevajose@bpccollege.ac.in

Dr. Santhosh Potharay

Associate Professor, Dept. of Physics, 

Baselios Poulose  II Catholicos College, 

Piravom,  Ernakulam,Kerala  

santhoshpotharay@bpccollege.ac.in

Dr. Benjamin Varghese P

Associate Professor, Dept. of Electonics, 

Baselios Poulose  II Catholicos College, 

Piravom,   

Ernakulam,Kerala 

benjaminvarghese@bpccollege.ac.in

Dr. Jobin Abrahm

Associate Professor, Dept. of Electonics, 

Baselios Poulose  II Catholicos College, 

Piravom,   

Ernakulam,Kerala 

jobinabraham@bpccollege.ac.in

Prof. Reji. M. Issac

Associate Professor, Dept. of Electonics, 

Baselios Poulose  II Catholicos College, 

Piravom,   

Ernakulam,Kerala 

rejimissac@bpccollege.ac.in

Prof.Dona Mary Roy

Assistant Professor, Dept. of Electonics, 

Baselios Poulose  II Catholicos College, 

Piravom,   

Ernakulam,Kerala 

donamaryroy@bpccollege.ac.in

Reviewers List: 

1. Prof. C.P. Girijavallabhan, Emeritus Professor, International School of Photonics, 

CUSAT,  Kochi, Kerala, India

2. Dr.  JibuKumar M.G,  Associate Professor, Division of Electronics Engineering , 

School of Engineering, CUSAT,  Kochi, Kerala, India

3. Dr.  K. Rajeevkumar, Associate Professor Head, Department of Instrumentation, 

CUSAT,  Kochi, Kerala, India

4. Dr.  K.K. Jose, Professor, and Head (retired) Dept. of Statistics and Former Principal 

of St. Thomas College, Pala, and Kerala, India. [Coordinator, Dept of Bio Statistics, 

St. Thomas College, Pala] 

5. Dr.  K.N. Madhusoodanan, Associate Professor, Department of Instrumentation, 

CUSAT,  Kochi, Kerala, India

6. Prof. M. Kailasnath, Professor, International School of Photonics, CUSAT,  Kochi, 

Kerala, India

7. Dr.  Nober Thomas Pallath, Associate Professor, WMO College, Muttil  Wayanad, 

Kerala, India

8. Prof. P. Mythili, Professor, Division of Electronics Engineering , School of 

Engineering, CUSAT,  Kochi, Kerala, India

9. Dr. P. Radhakrishnan, Emeritus Professor, International School of Photonics, CUSAT,  

Kochi, Kerala, India

10. Dr. Priya Rose, Assistant Professor, International School of Photonics, CUSAT,  Kochi, 

Kerala, India

11. Dr. R. Gopikakumari, Professor, Division of Electronics Engineering, School of 

Engineering, CUSAT,  Kochi, Kerala, India

12. Dr. Reji A. P, Assistant Professor, NSS Colege, Rajakumari, Idukki, Kerala, India

13. Prof. Rekha K James, Professor, Division of Electronics Engineering, School of 

Engineering, CUSAT,  Kochi, Kerala, India

14. Dr. Sajimon Abraham, Associate Professor, Dept. of Computer  Science, School of 

Management Studies, Mahathma Gandhi University,  Kottayam, Kerala, India

15. Dr. Shajan P.X Associate Professor, Dept. of Computer  Applications, SNGS, 

Kadayiruppu, Kerala, India

16. Dr. Sheenu Thomas, International School of Photonics, CUSAT, Kochi, Kerala, India. 

17. Dr. Sunny Kuriakose, Professor (retired) Department of Mathematics U C College 

Aluva, Kerala, India  Former Principal of BPC College, Piravom. Kerala, India 

[Professor and Dean of Mathematics, Federal Institute of Science and Technology, 

Angamaly, Kerala ]

18. Prof. V.P.N. Nampoori, Emeritus Professor, International School of Photonics, CUSAT,  

Kochi, Kerala, India

19. Dr. Varghese Paul, Professor (retired), Division of Information Technology, School of 

Engineering, , CUSAT,  Kochi, Kerala, India

Acknowledgements

The Editorial Board hereby expresses their thanks and gratitude to the 

referees for evaluating  the manuscripts.

 PUBLISHER, PRINTER & OWNER

Principal

Baselios Poulose  II Catholicos College, Piravom, 

Ernakulam,Kerala

Printed  at: Lyan

Designed by: Bethelsoft

The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

ISSN  : 



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

The Prescient-Journal of Science and Technology 2

CONTENTS

4
RF to DC Converter for Self-Sustainable Standalone Wireless Sensors 
Lidiya Mary Lawrence and Preethy K John

11
Analysis of Human Sentiments based on Microblogging  Platform InteractionS
G Mahesh, Arya Rajan K,  Alby Raju  and Nisha Markose

16
Compound Esscher Transformed Laplace Distribution
Rimsha  H and Dais George 

20
Syntactic Analyzer in Contextual Interpreter
Harshaj Krishnan K K, Sara Joy, Shilpa Raju and Ancy Emmanuel 

25
Preprocessing and Keyword Extraction in Sentiment Analysis using 
Social Media Data
Leeja Mathew  and  Bindu V R

27
Resume Recommendation Engine
Anju B Nair, Arya B Nair and Manu John

32
Use of Thinking Skills as a Remedy for Psychic Ailments
Reji M. Issac

43
Multiband Hexagonal Shaped David Fractal Antenna with Koch Geometry for 
Wireless Communication Applications
Jacob Abraham

37
Living Smart at Smart Home.. A Smart approach to Enhance Home Automation 
using IoT and AI
Vishnu Sivan, Hema Dileep, Romario Johnson and   Shinu S Kurian

46
A Kernal K-Means Approach for Analyzing Bigdata using Map Reduce Algorithm in 
Hadoop Systems
Anju B Nair, Arya B Nair, Hima M Nair and  Manu John



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

The Prescient-Journal of Science and Technology3

INSTRUCTIONS TO CONTRIBUTORS

Baselios Poulose II Catholicos College Research Cell, in association with all the departments publish this research Journal 

“The Prescient”. It is a thinking space for the BPC academic community and is conceptualised as an arterial route for furthering 

knowledge production transnationally. The twin issue one for Science and Technology and the other for Humanities, Social 

Sciences and Management Studies invites research articles in its respective disciplines from national as well as international 

community. Each of the annual issue of the twin volume is planned as a thinking space for a range of discourses in the 

frontier areas of knowledge generation. 

The Prescient journal of Science and technology is a peer reviewed journal that publishes once in a year on articles 

concerning all areas of science and technology in both theoretical  and applied research. The journal is intended to provide 

a forum for the expression of new ideas as well as a place for exposition of these areas of knowledge that can further 

understanding of science and technology issues and concerns.

The Journal of Science and technology will publish latest innovations in the industry as well as research papers in pure 

sciences like Physics, Mathematics, Statistics, Chemical and Biological Sciences and technological applications like 

Computer Applications, Electronics

Type of Articles include Research Paper, Survey paper, Informative Article, Case Studies, Review Papers, Comparative 

studies. The journal invites original and unpublished articles on the focus areas from academicians, research scholars and 

students.

Guidelines for full paper submission

The paper template for the manuscript submission should be attached in the site at http://www.theprescient.in. Paper 

should include a separate page containing title of the paper, name of the author, contact address, institutional affiliation, 

mobile and e-mail address

The manuscript should be sent to theprescientjst@bpccollege.ac.in

Authors copy

One copy of the particular issue of the journal containing the paper and its soft copy will be supplied to the author(s) free 

of charge.

Copyright

The copyright is vested with BPC publications

Subscription Rate

1 year   Rs.500/-

2 years  Rs.1000/-

3 years  Rs. 1400/-

Subscription charges may be drawn by Demand Draft of any Nationalized Bank in favour of Principal, Baselios Poulose II 

Catholicos College, Piravom and to be forwarded to Principal or  Associate Editor, The Prescient –Journal of Science and 

Technology, Baselios Poulose II Catholicos College, Piravom, Ernakulam,Kerala-686664, India.

Phone : 9446208666

e-mail: theprescientjst@bpccollege.ac.in

The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

The Prescient-Journal of Science and Technology 4

RF to DC Converter for Self-Sustainable Standalone

Wireless Sensors 

Lidiya Mary Lawrence & Preethy K John

Department of Electronics and Communication Engineering,

Rajagiri School of Engineering and Technology,

Kochi, India

Abstract-Uninterrupted power supply is essential for the 

operation of wireless Sensor Networks (WSNs) since 

commercial battery power systems have very limited life 

time which makes them unsuitable for this application. In this 

paper, an approach to replace batteries for powering WSNs is 

presented with RF as an input source. Some of the important 

challenges in RF energy transmission is the low level received 

input power and an efficient rectifier. In this work, an RF to 

DC converter for energy harvesting from low input RF power 

at 953 MHZ is presented. In order  to convert RF energy even 

from low power ambient RF sources an optimized rectifier 

is also included for obtaining maximum power conversion. 

The rectifier presented in this work yielded a maximum 

Power Conversion Efficiency (PCE) of 88.2 % at -20 dBm 

input power. A Dickson charge pump having an efficiency 

of 44 % is used to boost the output of the rectifier to the 

desired level. CADENCE VIRTUOSO 45 nm technology was 

used to simulate the RF to DC conversion module with an 

input voltage of 0.3 V having a frequency of 953 MHz (GSM 

Band).The optimized RF to DC converter is suitable for micro 

applications such as IMDs and UHF RFID tags.

Keywords: Wireless Sensor Networks; RF to DC converter; 

Power Conversion Effciency; Implantable Medical devices

1.  Introduction

Smart environments such as IoT, smart cities etc. face the 

current issue of ”green” self sustainable operation. Energy 

harvesting which is the process of capturing energy from 

external ambient sources like solar, thermal, wind, vibration, 

electromagnetic waves etc. has recently gathered significant 

attention. Various energy harvesting systems, including 

energy harvesting devices, circuit topologies have been 

developed for ”Zero power” self-sustainable stand-alone 

electronics [2]. The wireless energy harvesting system has 

become a popular choice due to prevalence of wireless 

signals such as TV, radio, cellular and Wi-Fi. Nikola Tesla and 

Heinrich Hertz proposed the concept of wireless energy 

harvesting system which can be summarized as: radiate 

wireless power to free space and convert the wireless power 

to usable direct current (dc) power [3]. This concept can be 

used to power battery less sensors thus reducing installation 

and maintenance efforts for autonomous systems [2]. By 

using battery less sensors with energy harvesting, we can 

save energy and overcome many challenges such as working 

under hazardous and harsh environmental conditions, 

difficult in direct access and flexible use.

This paper focuses on the RF to DC conversion unit of a RF 

energy harvesting system which uses radio frequency waves 

as the input source. Typically the received RF power is in 

the range of microwatts (µW) to milliwatts (mW). In order to 

operate on such a low input ambient RF signal, it is necessary 

to optimize the system design. Therefore, possibilities to 

improve the power conversion efficiency (PCE) and voltage 

conversion ratio (VCR) of a rectifier are investigated in this 

work. This paper is organized as follows: 

Figure 1. Major ambient RF energy sources

In section II the generalized architecture of the RF energy 
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harvesting system is included. In Section IV presents the 

modified RF to DC converter. Results and discussions are 

included in section V. Finally conclusion and future work are 

presented in section VI.

II. GENERALIZED ARCHITECTURE OF RF TO DC 

CONVERTER

The figure.2 shows the generalized architecture of the RF 

energy harvesting system. The top layer consist of various 

sources of RF energy which are shown in figure1. The middle 

layer consists of the transducer, conditioner and storage. The 

transducer is usually an antenna which is used to convert 

the incoming RF energy to continuous electrical signals. 

The antenna can be designed either to capture a single 

frequency or multiple frequency bands so that the energy can 

be extracted from single or multiple sources simultaneously. 

The continuous electrical signals from the transducer are 

rectified and regulated by the conditioner circuit in order to 

obtain a steady DC voltage. The conditioner circuit consist 

of an voltage doublers, DC to DC charge pump and an 

LDO regulator. Finally the middle layer has a storage unit is 

used to provide constant voltage to the application as and 

when needed. The bottom layer of the architecture is the 

intended application for example, micro-powered sensors 

for biomedical and industrial applications.

Figure 2. Generalized architecture of RF energy harvesting 

system

III.  MODIFIED RF TO DC CONVERTER

The modified RF to DC converter is shown in figure.3. It 

consists of a rectifier, DC-DC charge pump, non-overlapping 

clock generator and a ring oscillator. A high performance 

antenna is required for the efficient collection of ambient RF 

waves from the environment. A matching circuit maximizes 

the power transfer between the antenna and rectifier at the 

desired frequency. To increase the overall efficiency of the RF 

to DC converter, an optimized rectifier is used. 

Figure 3. Modified RF to DC converter for RF energy 

harvesting system

An efficient DC to DC charge pump is used to boost the 

output of the rectifier to the desired level. No separate biasing 

is required for the operation of the DC to DC charge pump 

since the required clock pulses are obtained from the non-

overlapping clock generator along with a ring oscillator. The 

output of the rectifier is fed into the DC to DC charge pump. 

Two non overlapping clock signals are used to drive the DC 

to DC charge pump. The two clock signals are generated by 

a non overlapping clock generator. A ring oscillator is used 

to provide a single clock pulse to the clock generator. These 

components are described in detail under sections E and F 

respectively.

A. Rectifiers

The rectifier is the main block of the energy harvesting 

system as it converts the input radio frequency power into 

DC. Among various studies conducted for RF to DC rectifier 

topologies, the main areas to be focused are:

•	 Improvement of power conversion efficiency.

•	 Improvement of voltage conversion ratio from minimum 

input RF signal [1,2,3].

Figure 4. Conventional rectifier circuit
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B. Power Conversion Efficiency (PCE)

PCE of the rectifier is defined as the ratio of output power 

Pout to the input power Pin. The input power can be in turn 

represented as the sum of output power and the loss of the 

rectifier, Ploss [4]. Thus PCE is given as:

        PCE =  
Pin

Pout
 = 

PlossPout

Pout

+  
= 

PdiodeNPout

Pout

.+        (1)

Where N is the number of diode stages, and Pdiode is the 

power loss of each diode. Diode has forward diode loss 

Pfrwd and reverse diode loss Prvrs.

        P
diode 

=                                                                   (2)

The various parameters affecting power conversion efficiency 

(PCE) and voltage conversion ratio(VCR) of the rectifier circuits 

are circuit topology, diode device parameters, input RF signal 

frequency, amplitude and output loading [4]. Increasing 

the W/L ratio of MOS transistor can lead in improvement 

of the PCE of CMOS rectifier as it reduces equivalent input 

impedance of the rectifier and decreases the load capacitor 

charging time [5]. There are different topologies available for 

the conventional rectifier circuit. The basic rectifier architecture 

based on Schottky diode can be utilized with multistage 

configuration because of its small turn ON voltage of 200 to 

300 mV despite of additional processing cost incurred [6,7]. 

Thus the diode connected MOS transistor is widely used 

instead of Schottky diode to realize a small turn ON voltage. 

A conventional rectifier circuit using diode connected MOS 

transistor is shown in figure.4.

The diode connected nMOS transistor are connected in series 

and the RF input terminal is connected to the intermediate 

node via coupling capacitors Cc. Thus the PCE of a rectifier 

using diode connected MOSFET reduced drastically when 

compared to that of a Schottky diode due to its large threshold 

voltage but the PCE can be considerably improved using 

Vth cancellation techniques. Therefore several techniques 

have been proposed to increase the PCE [11,8]. However, 

these techniques which are based on static Vth cancellation 

technique having an advantage of reduction in ON resistance 

and also small diode loss in forward bias condition suffer from 

increasing reverse leakage loss due to large gate bias voltage. 

To overcome this issue, Kotani et. al, introduced a rectifier 

called Self Vth Cancellation (SVC) [15,16]. In SVC technique 

[9], the gate source voltage of nMOS and pMOS transistors 

are provided by the output DC voltage. The disadvantage of 

this technique is that there is no way to control the voltage at 

the gates of the MOS devices. Thus once the output voltage 

exceeds the threshold voltages of the MOS devices they may 

turn ON at the same time causing high leakage currents. 

The peak output voltage of the DDR circuit is computed by 

subtracting the MOS transistors drain source voltage from the 

input voltage instead of the threshold voltage.

From the study conducted over various rectifier architectures 

the differential drive rectifier is chosen for RF to DC conversion. 

In order to obtain sufficient output voltage the rectifier is 

used in multistage configuration. In the modified RF to DC 

converter, a three stage differential drive rectifier is used. 

It is obvious that the required range of RF input power for 

turning ON the rectifier is application specific. The maximum 

RF input power limitation of medical devices is 25 uW (-16 

dBm) where as the RF input power varies from 10 uW (-20 

dBm) to 100 uW (-10 dBm) for RFID applications [13]. Thus 

the DDR configuration was optimized for RF input power in 

the range -20 dBm to -10 dBm to suit both applications.

C. DC to DC charge pump

Figure 5.  Dickson charge pump using PMOS

A charge pump is a capacitive network used to obtain a 

voltage gain, which depends upon the size of the capacitors 

and topology frequency. In order to obtain sufficient output 

power within a reasonable size of total capacitance used for 

charge transfer, the charge pump is usually operated at high 

frequency. This operating frequency may be adjusted by [4] 

compensating for changes in the power requirements and 

saving the energy delivered to the charge pump. A study 

is conducted to determine proper sizing of the capacitors 

according to the clock signals. Among various charge pump 

topologies, the Dickson charge pump is popular as it is 

best suited for on-chip fabrication. Dickson charge pump 

is constructed using diode associated MOS transistors and 

a series of capacitors driven by two complementary clock 

signals to transfer charges from the input to the load capacitor 

at a higher voltage. The main drawback of the Dickson charge 

pump is the threshold voltage drop associated with the diode 

connected MOS. Figure.5 shows the Dickson charge pump 

circuit. In the figure, the coupling capacitors are connected 

in parallel which has the advantage of reduction in output 

impedance with increasing number of stages. This results 

in increased output voltage. The PMOS transistors used in 

the MOS diode based Dickson charge pump have their bulk 

terminals connected to the source i.e. Vsb = 0, to charge the 

capacitor of each stage. The generalized equation for N- 

stage Dickson charge pump is given as,
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V
out

  = V
in 

+ N (V
clk

 − V
th

 )                        (3)

Where Vin is the input voltage, Vclk is the peak value of the 

clock signal and Vth is the threshold voltage. The efficiency of 

the dickson charge pump is given by the equation.4 where N 

denotes the number of stages and is parameter dependent. 

a varies between 0.1 for poly to poly capacitor and 0.4 for 

metal to metal capacitor.

п=  

Vin

Vout
N

N
N

Vin

Vout

−+
++

1

2
.1 α                                (4)

D. Non overlapping clock generator

The Dickson charge pump circuit requires two non-

overlapping clock signals to prevent clock feed through. The 

delay through the NOR gate and the buffer on the output of 

the NOR gate determine the amount of overlap. When the 

input clock goes high, the CLK1 goes low and CLK2 becomes 

high and vice-versa when the input clock goes low. Buffers at 

the output of each NOR gate drive the capacitors at each 

stage. The two power losses encountered in the charge pump 

circuit are resistive power loss and dynamic power loss. In this 

study to improve the efficiency of the Dickson charge pump 

two circuit parameters were optimized switching frequency 

and on state conductance of the body diode.

E. Ring oscillator

A ring oscillator is composed of odd number inverters 

connected in a ring like structure and the output of the last 

inverter is given as a feedback to the first inverter. The output 

of the ring oscillator oscillates between two voltage levels 

denoting true and false. A ring oscillator only requires power 

to operate. The oscillations start spontaneously after reaching 

a certain threshold voltage. The frequency of oscillation can 

be increased either by increasing the applied voltage or by 

making ring using smaller number of inverters. The speed of 

the oscillator is limited by the maximum applicable voltage. 

Figure.6 shows the structure of the ring oscillator using 

CMOS inverters.

Figure 6. Schematic of a ring oscillator using 5 inverter 

stages

IV.  RESULT AND DISCUSSIONS

A. Rectifier transient analysis

Figure.7 shows the schematic of a three stage differential 

drive rectifier circuit. The optimized DDR is simulated in 

CADENCE VIRTUOSO 45 nm technology and the simulated 

results are plotted in the figure. 8. For an input voltage of 

300 mV at 953 MHz frequency, an output voltage of 1.67 V 

is obtained. Hence the performance of the DDR is optimized 

for three stages which gives sufficient output voltage to the 

next stages.

Figure 7. schematic of a three stage rectifier circuit

B. Rectifier measured PCE and VCR

Figure 8.  transient analysis of a three stage rectifier circuit

Figure 9. Output power(dBm) Vs RF input power (dBm)
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The PCE of the rectifier is plotted against the input RF power 

in dBm is shown in figure.9. It can be observed that the 

optimized rectifier has achieved a peak power conversion 

efficiency of 88.2 % at -20 dBm input RF power. The 

measurement was carried out at 953 MHz and at R
 
of 10K. 

The input impedance of the rectifier was chosen as 50 ohm.

Figure. 10 shows the output DC voltage as a function of the 

RF input power in dBm. It is observed that the output DC 

voltage increases with increasing input RF power.

C. Rectifier frequency dependence

Figure 10. VCR (%) Vs RF input power (dBm)

The PCE decreases with increase in operational frequency 

due to the increase in parasitic resistance with increase in 

high frequency current flowing in the circuit due to increase 

in input reactance. With the optimized DDR, the maximum 

PCE was obtained at 953 MHz input RF frequency.

D. PCE depends on transistor sizing

The optimized DDR utilities the narrower version of transistors 

where the gate widths of the nMOS and pMOS transistors 

were chosen to be 120 nm and 600 nm respectively. The gate 

length of the nMOS and pMOS transistors was fixed at 45 nm 

and the ratio of their widths was fixed at 5 which resulted in 

balanced operation of the rectifier. The wider version has the 

largest peak PCE when the output load resistance is small 

where as the narrower version yields maximum PCE at larger 

output load resistance.

E. Multistage configuration

Using a single stage configuration we cannot obtain 

sufficient output DC voltage Hence in this work a multistage 

configuration is used. 

The multistage configuration is obtained by stacking unit 

stages serially along the DC path and connecting in parallel 

to the input RF terminals. The optimized three stage rectifier 

constructed using this multistage configuration produced an 

output DC voltage of 1.2 V for an input voltage of 300 mV. 

TABLE I.  CIRCUIT  PARAMETER VALUES OF OPTIMIZED DDR

Circuit parameter Optimized DDR

Vpeak(V) 0.3

Freq (MHz) 953

Wp (/mμ) 0.12

Wn (/mμ) 0.60

L (/mμ) 0.045

Cc1 (pf) 1.13

Cc2 (pf) 1.13

RL (KΩ) 10

CL (pf) 1.13

The proposed DDR in [17] is optimized (both in number 

of stages and parameter) and simulated in CADENCE 

VIRTUOSO using 45 nm technology. Table I shows the values 

of circuit parameter for optimized DDR. Performance values 

of the optimized DDR is shown in table II.

TABLE II.   PERFORMANCE VALUES OF OPTIMIZED DDR

Simulation result Optimized DDR

Steady state time (ns) 1180

Vout (mV) @ Vmax (V) 548@0.3

PCE (%) @ Pin (dBm) 88.2@-20

VCR (%) @ Pin (dBm) 92@-0.457

Vout avg (mV) @ Vmax (V) 501@0.6

Figure 11. Avg output voltage(V) Vs Input peak voltage 

Vmax(V)

F. Dickson charge pump

To improve the charge pump efficiency optimization was done 

in the switching frequency and on state conductance of the MOS 

diode. The switching frequency depends upon the clock frequency 

and on state resistance depends upon the transistor parameters. 

The efficiency of the Dickson charge pump is reduced at higher 

frequencies due to the increased switching. At lower frequencies 
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conduction losses come into effect. In this work a peak efficiency 

was obtained at input frequency of 4 MHz. Figure.12 shows the 

schematic of the 3- stage Dickson charge pump. For an input of 1.8 

V an output of 5 V is obtained as shown in figure. 15.

Figure 12. Schematic of a Dickson charge pump

G. Non overlapping clock generator

Figure 13.  Schematic of a non overlapping clock generator

Figure 14.  Simulation result of a non overlapping clock 

generator

Figure.13 shows the schematic of a non overlapping clock 

generator and its simulation results are shown in figure.14. 

The output non overlapping clock pulses are used to drive the 

Dickson charge pump.

Figure 15.  Combined Simulation result of a non overlapping 

clock generator and charge pump

H. RF to DC converter

The RF to DC converter is designed to given output DC voltage 

of 3V for an input voltage of 300 mV. A 800 mV external bias 

is supplied to the ring oscillator and Dickson charge pump. 

The output DC voltage obtained can be stored and provided 

to the application. The same stored power can be used as a 

feedback to the non overlapping clock generator and ring 

oscillator in order to avoid external biasing.

Figure 16.  RF to DC converter output

V.  CONCLUSION AND FUTURE WORK

In this work, a modified RF to DC converter for energy 

harvesting is presented. Here an efficient rectifier and 

Dickson charge pump have been constructed for RF to DC 

conversion. The rectifier was optimized in both no of stages 

and parameters to improve the PCE and VCR at low input 

power. A maximum PCE of 88.2 % at -20 dBm input power was 

obtained and a maximum VCR of 92 % was obtained at -0.45 

dBm input power. Efficiency of the Dickson charge pump was 

improved by optimizing both switching frequency and on 

state conductance and an efficiency of 44 % was achieved 

by this optimization. Further optimization was done in the 

Dickson charge pump by including a non overlapping clock 

generator in order to reduce the dependence on external 

bias. Therefore the modified RF to DC converter produced 

an output voltage of 1 V from an input voltage of 300 mV at 

frequency of 953 MHz.

In future work replacing the CMOS transistors with tunnel FET 

can result in reduced power consumption. Scaling down in 

technology can result in optimization of both area and power. 

By designing RF to DC converter in order to obtain a larger 

output power in the order of milliwatts, we can power up cell 

phones and other devices operating in the milliwatts range.
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Analysis of Human Sentiments based on 

Microblogging Platform Interactions

Abstract— Social networking has gone from simply a means of 

communication to something beyond imagination. It is being 

used in many fields of study, even medical science so that the 

professionals can provide better service and care. Concepts 

such as live help are platforms for up-and-coming new 

technologies. One of the popular social networks is Twitter, a 

microblogging platform. In this paper, we discuss the existing 

analysis of Twitter data with data mining approaches and 

Sentimental analysis using machine learning. An approach 

similar to paper by Sahayak, Shete et. al is taken which aims 

to classify Tweet data automatically based on sentiments. They 

are further used to find out how much they deviate from the 

normal behavior of the person responsible for the tweets. 

This is useful for understanding how social networking affects 

human behavior and also to study a particular individual’s 

character with reference to certain period of time and medical 

conditions. We use machine learning algorithm for classifying 

the sentiment of Twitter data. However, the Twitter data for 

the particular user is made a cluster and the k-means method 

applied to it. This data is further used to train the system. The 

training data consists mainly of a list of words and labels.

Keywords: data mining, sentiment, Twitter, cluster, 

microblogging

I. INTRODUCTION

All the recent developments in technology has led to 

the advancement of several microblogging sites too. 

Microblogging is a term used to describe all platforms that 

enable users to create short posts, and they can update it 

frequently. Twitter is one such platform where users can read 

posts of other users and also post messages. The messages 

exchanged are called ‘tweets’. We use these tweets as raw 

data. We then devise a mechanism to automatically extract the 

tweets of a particular user, to make necessary judgments on 

it – classifying whether the tweet contains positive, negative or 

neutral sentiments. By using this procedure, companies can 

analyze the user’s reaction to a particular service and hence 

help them deliver better care and service. Sentiment analysis 

has become a very popular term over the past few years, 

in computational field; this is partly due to the scattering of 

various sentiment information on various social networking 

sites like Facebook, Telegram and Twitter.[2]

Many models are used to categorize the data collected. 

Sentiment classification is another term that comes in, which 

is concerned with studying the “polarity” of a particular piece 

of text, or determining the writer’s attitude towards a particular 

topic of interest. Traditionally, it was restricted to literary pieces 

of work, but the spurt of growth in various microblogging 

sites has sparked a new interest in it. Such a case can be seen 

in Twitter also. The users of Twitter express their opinions 

or interests through the tweets, which are usually of limited 

length.

The paper[1] presents an architecture based on a predefined 

dictionary set or corpus is used to learn the tweet’s character. 

It’s a lexicon-based approach that is found to be effective 

and also promises better performance.[3] It also uses the 

machine learning classifier Maximum Entropy (MaxEnt) and 

applies data mining clustering concept. In this paper, we 

propose an enhanced version of the proposed architecture 

of paper [1], to include clustering methods on the tweet 

dataset of a particular user, and make necessary judgments 

on it, by measuring the deviation from the normal behavior of 

the person from the center calculated through the modified 

k-means method. Sentimental analysis, as specified in paper 

[1] is highly domain-centric – an application developed for 

one platform will not be efficient for another platform, even if 
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it’s of the same genre. Twitter data can be misleading at times, 

so it is necessary to devise an architecture that does not give 

misleading outcomes. For example, if a tweet reads “I had not 

undone the knot” may be interpreted as negative, when it is 

not.

II. SENIMENTAL ANALYSIS AND RELATED 

TERMINOLOGY

Sentimental analysis, as discussed, can be used to represent 

an individual’s state or behavior at any instant. It has been 

defined and can be performed at three main levels: document 

level, sentence level, and attribute level. The concept of 

machine learning can be extended to two techniques namely 

supervised and unsupervised learning. Thus, sentimental 

analysis to ascertain the behavior of a person involves retrieval 

of primary data, applying machine learning techniques to it to 

judge the underlying emotion and presenting the result to the 

user. The following terms are used throughout the paper and 

hence are discussed in detail below:

i.   SUPERVISED LEARNING 

Machine learning has become somewhat a buzzword in the 

information technology field, and hence has been gaining 

more attention than before. One of the major applications 

of machine learning is in in predictive analysis, based on 

a previously trained data set. Supervised learning used 

labeled data and there are various techniques for sentimental 

classification such as Naïve Bayes (NB), Maximum Entropy 

(MaxEnt), and Support Vector Machines (SVM) that are widely 

used. The architecture that we propose needs a trained and 

labeled data set and hence implements supervised machine 

learning.

Maximum Entropy (MaxEnt): Maximum Entropy classifier is 

a “generalization” of the Naïve Bayes (NB) classifier model. 

A quick look at the NB model suggests that it calculates the 

likelihood of occurrence of a particular feature, by specifying 

a parameter for each label with an already known probability 

and a parameter for each of the (feature, label) pair.[4]. 

However in MaxEnt, the user can decide the combinations of 

labels and features that should be given a parameter. So, it is 

possible to use a single parameter for multiple (feature, label) 

pair. The MaxEnt classifier uses iterative search technique to 

find a set of parameters that will give the highest performance. 

Bird, Klein et. al define relations that MaxEnt uses to maximize 

the total likelihood of the training corpus:[4]

The probability P(label|features) which defines the probability 

that an input whose features will have the class label is given 

by:

Each combination of (feature, label) is called a joint feature. 

The MaxEnt through its iterative technique, assigns a weight 

to each joint feature to maximize the likelihood of training 

data.[5] Thus, MaxEnt guarantees that each refinement of 

parameters make the final solution more optimal. 

Another important feature that distinguishes MaxEnt from 

Naïve Bayes is that in Naïve Bayes, each feature is considered to 

be independent of each other, and hence there is a possibility 

of double counting towards final classification. In MaxEnt, 

however, that problem is not encountered since each feature 

is checked for dependencies and will reduce the weight such 

that the weight towards classification is reduced.[6]

Go, Bayani, and Huang represent the Maximum Entropy 

model on Twitter data as follows:[7] 

Where ‘c’ is the class, ‘d’ the tweet and ‘�’ the weight. The 

weight indicates the significance of a feature in classification. 

The more the weight the better the feature is in classification. 

ii.   UNSUPERVISED LEARNING

As opposed to supervised learning, unsupervised learning 

works on unlabeled data. Thus, it does not require any prior 

knowledge or training to analyze the data. In the context of 

sentimental analysis, unsupervised learning measures how 

much a word leans towards a positive or negative emotion. 

However, one drawback of unsupervised learning is that it is 

not effective until all the input data has been made available. 

Otherwise, it can’t ascertain the output properly. Several 

methods are available to implement unsupervised learning. 

One of the popular methods is clustering algorithms. 

Clustering algorithms are very effective in situations where we 

have to “cluster” the data into various groups or categories, 

based on some statistical property. This can be very useful in 

making judgments about the tendencies and deviations of 

the population sample under study. The k-means clustering 

algorithm is one of the most popular clustering algorithms.

 Fig. 1: Example of k-means clustering
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 In k-means clustering, the objects of the cluster are similar to 

others in the same cluster, but not to other clusters.[8] One 

of the drawback of the basic k-means clustering algorithm is 

the formation of empty clusters. To avoid this, we are using a 

modified version of the k-means algorithm, as proposed by 

Pakhira.[9] The data sets are distributed around the center by 

finding the minimum Euclidean distance. 

iii.   TWITTER DATA

Twitter is a popular microblogging platform that allows users 

to create short messages called “tweets”. Since the number of 

words that can be used in each tweet is limited, they are used 

to express the current status or mood of a person. This tweet 

can be used effectively to analyze the behavior of a person, by 

proper study on the user’s data set. This in turn, can be used 

to predict any deviation from the usual behavior of the person. 

III. PROPOSED ARCHITECTURE

As discussed, sentiments are phrases or words that represent 

the view an individual holds with reference to a particular 

topic. It can be positive, negative or indifferent. We are going 

to propose an approach which makes use of a compiled list of 

sentiment lexicon. These techniques are used to understand 

the level of orientation of the tweets. One of the major 

revisions is that we first create a data set of the tweets of a 

particular user over a period of time, long enough to create a 

minable data set of the tweets. 

We first use the clustering algorithm of modified k-means 

to extract the features of the tweets and form clusters. We 

choose only a small part of the words used in training data 

to make it easier to apply the classifier more easily, and also 

to eliminate any noise in the data,[7] like emoticons. Twitter 

is used for casual communication and hence it is necessary 

to filter out such data before processing it. Modified k-means 

also, as discussed, reduces the likelihood of occurrence of an 

empty cluster. After this step, the MaxEnt classifier is applied 

to classify the particular sentence or document. Instead of just 

classifying the current tweet, the machine displays the extent 

of the particular emotion a person is exhibiting and what is the 

strength of it. The figure below denotes the architecture.

Fig. 2: System architecture of the proposed system

The following steps are involved in the above proposed 

system:

i.   Retrieve or extract the tweets

Twitter contains a huge amount of data, so it is necessary to 

restrict our search for tweets to a particular topic of interest or 

user. The length of the tweet is limited, so it’s easy to extract 

data set from live twitter feeds as such. Many Application 

Programming Interfaces (API) are available for Twitter, which 

allows us to work with data sets containing millions of tweets 

[7]. This data can be used to train our machine or we can rely 

on the tweets of a particular user and use it to train the system 

over time. In this step, storing the tweets as text files using 

a suitable mining tool is also preferable. One of the major 

hurdles in Twitter analysis is that users may post in different 

languages, and also the tweets may contain jargons and 

slangs not understandable or that may be hard to apply to the 

training.

ii.   Preprocess and filter the tweets

The next major step involves preprocessing and filtering 

the tweets. Since Twitter is a microblogging platform and 

uses short messages, people may use slangs and such to 

represent messages also.[10] These are noise and hence 

must be cleaned for data to be recognized properly. Another 

major problem is the use of emoticons. They also need to be 

removed from the raw data, otherwise it may lead to accuracy 

loss while using the classifier. 

Tweets may contain links to other users or the popular hashtag 

(#). Features such as ‘retweet’ and usernames.[12] The training 

data cannot consider all these are part of the tweet, so they 

also need to be filtered out from the raw data. It is not only 

necessary to preprocess the raw data to extract the opinion 

words from it, segment the sentences to give words of interest 

and remove any duplicate words (which are not a part of 

the opinion). Tweets contain casual language, as mentioned 

earlier, and so alphabets may be repeated (for example: 

“thank youuuuu” instead of “thank you”). Such repetitions are 

filtered out and the word is reduced to the appropriate regular 

word with a single character.[13]

The next step involves the construction of n-grams from the 

filtered words. The n-grams are sequences of n-words from 

the given text. Bi-grams are n-grams with n=2. For example, “I 

write” is a bigram (which contains two words), help understand 

the context of the sentence more. The presence of negative 

statements needs to be discussed here.[10] The words “not” 

and “like” represent two different poles. So, sometimes the 

appearance of these two words together like “not like” may 

lead to a positive sentiment while it is clearly a negative 

expression. Using bi-grams, it can be extracted and the 

problem can be solved by applying any technique to classify 

the combination as negative instead of positive. This however, 

enlarges the training data set.[10] A method suggested by 
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Pang, Lee, and Vaithyanathan involves determining the part 

of speech of a word in the tweet. This allows to delete the 

words that are unnecessary like pronouns, interjections, and 

conjunctions.[14] When considering a sentence like “I love this 

and very much”, the words “I”, “this”, “and” are filtered out and 

the words “love”, “very”, and “much” are only considered.

Another setback that we might face during the preprocessing 

is the presence of spelling mistakes and unnecessary spacing 

between letters that are supposed to be together. Consider the 

word “awesome”, which usually denotes a positive emotion. 

However, if the user unknowingly adds a space between them, 

like “awe some”, it denotes a somewhat negative state. To 

avoid this, we can implement the concept of tokenization and 

search trees. They help to create all possible combinations 

of words starting with “awe” and follow through the children 

of the root, to find a match with the user’s text,[15] using any 

appropriate word segmentation technique. Another area that 

can be improved using information retrieval techniques is 

the normalization of words to remove any diacritics and case 

issues (upper, lower inconsistencies).[16]

iii.   Clustering using modified k-means

The popular k-means algorithm is applied to the filtered data 

to form clusters. As we have seen, basic k-means lacks the 

ability to overcome the creation of empty clusters, so we use 

the modified version. We apply the clustering algorithm to the 

extracted data of the user to provide us with a better picture 

of the user’s history of interactions. Clusters help analyze the 

tweet data more easily. Usage of the modified k-means, by 

Pakhira, also reduces the amount of time needed to extract 

the features.[10] 

A graphical representation of the tweet can be considered 

where each word represents a vertex and edges represent 

the connection between the words. Each word is analyzed 

and merged with the cluster with a distance shorter than a 

predefined or set threshold distance.[11] As each cluster is 

identified, it is categorized into a possible emotional state – 

positive, negative or a neutral state. The centers are the crucial 

point in the system. It will help us determine how much the 

current state (based upon the inspection of the words of the 

tweet) deviates from the average behavior of the user, which 

is calculated using any appropriate dispersion calculation 

technique.

iv.   Sentiment analysis and classification

The crucial step in the architecture is the analysis of the 

sentiment. We apply the Maximum Entropy (MaxEnt) classifier 

model to ascertain whether a particular sample belongs to a 

particular class.

Maximum Entropy is feature-based and unlike Naïve Bayer 

classifier, it considers no independence among features 

among a tweet. MaxEnt is seen to have better performance 

than Naïve Bayes, when features overlap. It is also seen to be 

effective in natural language processing (NLP).[14] However, 

there is a time incurred due to the iteration and search involved 

in finding the likelihood in MaxEnt. 

Fig. 3: Machine learning and classification

The polarity of a tweet – like negative or positive, has to be 

measured beforehand to correctly analyze the sentiment 

involved. Further, a scoring of the tweet sentences need to be 

carried out. For this purpose, an approach similar to Kumar 

and Sebastian[17] can be used. We rely on corpus-based and 

dictionary-based methods to find the orientation of the words 

in the text. The format for a table, with sample data, that can be 

used to calculate the deviations is given below, based on the 

proposals in papers [3][17] and based on intuition:

Base word Modifiers

Word Strength Word Strength

Like +1 Much .1

Hate -1 More .2

Admire +2 Very .4

Detest -2 So .1

Love +2 Really .3

Stupid -3 Too .2

As is clear from the table a sentence like “I like the book very 

much” would result in strength of +1.5 which is checked 

against the average score of the users tweets (from the 

cluster). If the average score, as calculated from the center of 

the cluster is +0.5, then the current score indicates a “highly 

positive” emotion as the user is feeling happy. On the other 

hand, a tweet like “This is so stupid”, indicates a negative 

state and the overall score is -3.1. If the user’s average 

negative score is -2.9, this score does not show that much of 

a deviation and it can be said that the user is not happy and 

it is “average”. Depending on whether the base emotion is 

positive or negative, the modifier is either taken as positive 

itself or negated, and added to the base word score. In order 

to measure the deviation of the text from the current input 

text, we have to first calculate the maximum range of score 

possible in the given cluster. For that, we consider the base 

word with the maximum score in the cluster and add it with the 

maximum possible modifier combination. This range is then 

compared against the score obtained from the input text. The 

input range is also compared with the cluster’s mean value. 

If the second value is greater than the first value, then the 

deviation is “high”. Otherwise, it is taken as the normal state.

Input Output
Features

Extracted
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Our discussion has been limited to positive or negative tweets. 

However, not all tweets are either positive or negative. There 

can be neutral tweets also, like “I know.” which displays no 

emotional bias. Such tweets are usually ignored[7] in the final 

result. However, they might be of use in the training period to 

denote a stoic state of the user. 

v.   Output to the user

The output step involves displaying how much the user’s 

interaction is different from his usual behavior, as understood 

from the current sentiment and the mined data. Based on 

the dictionary, the proposed system interprets whether the 

behavior and sentiments are very different from the usual 

behavior. Appropriate text to denote whether the deviation is 

“highly positive”, “highly negative” and such can be used as 

well. Another method involves displaying graphs to denote 

the result.[18]

IV. CONCLUSION

It is clear that the scope of social media is not just restricted to 

communication alone, but a variety of fields of science. A point 

to discuss here is that sentimental analysis can be quite effective 

when it comes to normal conversation, but something like 

satirical undertones in the text might not be caught effectively 

through machine learning. A sentence like “It is so brilliant that 

I want to die” obviously displays an ambiguous tone, but the 

system might consider it to be a negative state. An effective 

training system might need to be developed for this, which 

might make the data set more complex to work with.

Although we have filtered out the emoticons in our system, 

as they are considered noise, the usage of it has been on the 

rise. To accommodate this change, the system can incorporate 

methods to extract the emoticons as either characters or 

images and then use them to further intensify the study. The 

obtained result from that might help in further understanding 

the sentiment of the user. This can help in making psychological 

studies of humans also. 
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Compound Esscher Transformed Laplace Distribution

Abstract-Compound distributions have many natural 

applications espe- cially in the insurance and bio- logical 

eld. Esscher transformed Laplace distribution introduced 

by [15] is a sub-class of one parameter exponential family 

and an alternative to various asym- metric and heavy-

tailed distribu-tions. In this paper, we introduce a Type II 

compound Esscher transformed Laplace distribution, which 

is asymmetric and heavy-tailed. We obtain explicit forms for 

their density, distribution function and quantile function. 

Various properties of the distribution are studied and some 

of its applications are discussed.

Key Words : Compound Esscher Transformed Laplace 

distribution, Esscher Transformed Laplace distribution, 

Quantile function, Survival function.

1 Introduction

In the last several decades various forms of skewed 

distributions have appeared in the literature (see, [12], [14], 

[17], [18] and [19]). One parameter Esscher transformed 

Laplace distribution is a tilted version of the standard 

symmetric Laplace distribution is also a skewed distribution 

introduced by [15] through Esscher transformation, a concept 

introduced by [6]. This distribution is a sub-class of one 

parameter exponential family and a possible alternative to 

the distributions with Paretotails. The various representations, 

properties and applications of the distribution are already 

studied, for more details see [2] and [4]. Marshall-Olkin 

generalization of this distribution with some applications and 

the distribution of ex, where X follows Esscher transformed 

Laplace distribution are also studied earlier see, [3], [5], [8] 

and [16]. 

Recently introduced some compound distributions are 

available in the literature (see, [1],[7], [9], [11], [13] and [14]) 

and among them asymmetric and heavy-tailed compound 

distributions are rare. In this paper, we introduce the 

compound distribution of Esscher Transformed Laplace 

distribution which results from compounding an Esscher 

transformed Laplace distribution with a gamma distribution. 

The rest of the paper is organized as follows. In Section 2, the 

Esscher Transformed Laplace distribution and its properties 

are briey reviewed. A type II compound Esscher Transformed 

Laplace distribution is introduced and its various properties 

are studied in Section 3. Some applications of the distribution 

are discussed in Section 4.

2 Esscher Transformed Laplace Distribution

The Esscher transformed Laplace distribution [ETL()], with 

parameter  introduced by [15] is a tilted version of the 

symmetric Laplace distribution with pdf

This is a special case of the asymmetric Laplace distribution 

AL(μ ,σ) with parameters μ,ε, R,σ, ≥ ,0 introduced by 

[19], for details, see [15]. This class of distributions seems to 

be appropriate for modeling heavy-tailed asymmetric data. 

Graphs of the pdf of ETL() for various values of  are given 

in Figure 2.1.

Figure 2.1 (a). Density of Esscher transformed Laplace 

distribution for   Є (-1 0)
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Figure2.1(b). Density of Esscher transformed Laplace 

distribution for  = 0 (classical Laplace)

Figure 2.1(c). Density of Esscher transformed Laplace 

distribution for   Є (0; 1)

Figure 2.2 represents the pdf of the graph of AL(σμ) 

distribution for various values of μ and σ = 1.

Figure 2.2. Densities of asymmetric Laplace distribution for 

various values of μ and  σ= 1 Comparing Figure 2.1 and 

Figure 2.2, we can see that both the distributions are unimodal 

with mode equal to zero. However, a major advantage of 

the class of ETL() distributions over the general class of 

asymmetric Laplace distributions is that ETL() belongs to 

a regular one parameter exponential family. Families of this 

type are especially tractable for statistical inference. 

The mean, variance, characteristic function,moment 

generating function, moments, quantiles, skewness and 

kurtosis of the Esscher transformed Laplace distribution are 

given by

Remark 2.1. For ETL() distributions, the three measures 

of location namely mean, median and mode the following 

inequalities hold.

If  > 0;  then Mean > Median > Mode

If   < 0;  then Mean < Median < Mode

If   = 0;  then the three measures are equal:

The distribution is positively skewed and leptokurtic. Here 

√2 varies from 3 to 6 (the greatest value for exponential 

distribution, where  =-1 or +1). Again ETL() distribution 

is innitely divisible, geometric innite divisible and self-

decomposable. It can be considered as the mixtures of 

normal distributions, convolution of Exponential distributions 

and the log ratio of two independent random variables with 

Pareto type I distributions with density 

3 Type-II Compound ETL Distribution

A random variable X is said to have an type-II compound 

ETL distribution (CETL) with parameters (µ,α,b,∂ ), 

denoted by X ~ CETL(µ,α,b,∂ ), if its probability density 

function is given by
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The parameters (µ,α,b,∂) are the location, shape, scale 

and skewness parameters respectively. Graphs of the pdf 

of Compound Esscher transformed Laplace distribution are 

given in Figure 5.1

Figure 5.1(a). Densities of Compound Esscher transformed 

Laplace distribution for  µ= 0,3,-3, = -0.2, α= 1.99,  and β= 

2.3,

Figure 5.1(b). Densities of Compound Esschertransformed 

Laplace distribution for µ= 1,  = -0.2; 0.75,0.9, α= 1.99, 

and b= 2:3

Figure 5.1(c). Densities of Compound Esscher transformed 

Laplace distribution for µ = 1, =- 0.2,  α= 1.99, and  β= 

1.3; 2.3; 3.3

Figure 5.1(d). Densities of Compound Esscher transformed 

Laplace distribution for  µ= 1,  ∂= -0.2, α = 1.99; 2.99; 3.99, 

and  β= 2:3

It is seen from the graph that for  ∂< 0, the distribution is 

left heavy-tailed and for  ∂ > 0, it is right heavy-tailed. Again 

the values of  α and b also affects the tail heaviness and 

skewness of the data.

4  Distribution, Survival and Quantile functions of 

the Type-2 Compound ETL distribution

The cdf of the CETL distribution is given by

5  Properties

The Prescient-Journal of Science and Technology 18



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

Applications

The type II compound Esscher transformed Laplace (CETL) 

distribution introduced in this paper is a useful model for 

analyzing data sets that are asymmetric, heavy-tailed and 

leptokurtic. Compound distributions are widely used in 

modeling the aggregate clients in insurance portfolio. In 

insurance eld when we consider individual insurance setting, 

we have to model the aggregate claims during a xed policy 

period for an insurance policy. In this setting more than one 

claim is possible. Again in group insurance setting, we have 

to model the aggregate claims during a xed policy period 

for a group of insureds that are independent. In both these 

cases the newly introduced Compound ETL distribution can 

be used to model the total claims for individual insured or 

a group of independent risks over a xed period such that 

the claim frequency is uncertain due to its asymmetry and 

tail heaviness. [14] showed that the asymmetric type II 

compound Laplace (ACL) distribution provides the pos-

sibility of modelling impulsiveness and skewness required 

for gene expression data. Being asymmetric and more heavy-

tailed than the asymmetric type II compound Laplace (ACL) 

distribution, the type II compound Esscher transformed 

Laplace (ETL) distribution can be a better model for the gene 

Expression data. 
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Syntactic Analyzer in Contextual Interpreter

Abstract - Information retrieval (IR) is the activity of obtaining 

information resources relevant to an information need from 

a collection of information resources. Searches can be based 

on full-text or other content-based indexing. The current 

text representation system is Stanford CoreNLP, which 

is an integrated framework that provides a set of natural 

language analysis. It was designed to be highly flexible and 

extensible. It can give the base forms of words, their parts of 

speech, whether they are names of companies, people, etc., 

normalize dates, times, and numeric quantities, and mark 

up the structure of sentences in terms of phrases and word 

dependencies, indicate which noun phrases refer to the 

same entities. It is found that this system has some serious 

drawbacks. It is not scalable to a particular domain and its 

accuracy level is very low. Also we have to pay for Stanford 

CoreNLP when they are to be used in a customer product. 

To overcome these drawbacks, a system is proposed that 

is scalable to any domain and with a high accuracy level 

compared to the previous one.

Keywords: NLP, Lexical analyzer, Semantical analyzer,

Syntactical Analyzer

1. INTRODUCTION

The proposed system is titled “Syntactic Analyzer in 

Contextual Interpreter” is a framework for text representation. 

Texts are represented in the form of Meta information, Vector 

representation and Textual representation and are expressed 

in the form of lexicons, syntactical and semantical structures. 

Meta information referred as input text is represented by 

the part-of-speech tags, name entity recognizer tags. This 

enables understanding of syntactic structure of input text. 

It helps for further processing. Along with this syntactic 

structure the context of text also considers, it is termed as 

vector representation. Then textual representation can be 

expressed as information retrieval and information extraction. 

This is used to reduce the size of the vocabulary. 

This framework is related to the field of Artificial intelligence 

(AI) and Natural Language Processing (NLP).AI is an emerging 

field. Many experiments are currently in this field. NLP plays 

a vital role in AI. NLP is a field of computer science, artificial 

intelligence and computational linguistics concerned with 

the interactions between computers and human (natural) 

languages. This framework enables the computer system to 

understand the syntactic structure of the text given by user 

and this leads to the retrieval of the relevant information 

required for the user. This framework can be used in the 

information retrieval system. 

This framework is developed for users like program 

developers, architects, data scientists, researches who works 

in the field of NLP. It enables them to analyze the text lexically, 

and syntactically. This can be used widely in several NLP 

frame works. They can reuse and retrain this framework .It is 

scalable to any domain. 

The overall architecture of the framework is shown below: 

Fig.1 Architecture of framework 
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This system has three main components: 

The Lexical Analyzer 

The lexical analyzer performs pre-processing step fortext 

representation. It tokenizes and corrects the spelling mistakes 

of input text. It has three modules Sentence Segmentation, 

Tokenization and Spell Correction. Sentence Segmentation 

module splits the text into individual sentences using 

CRFSuite. Tokenization module splits the text into individual 

words using NLTK tokenizer. Spell Correction module 

identifies and corrects misspelled words using edit distance. 

Syntactical Analyzer 

The syntactical analyzer analyzes the syntatic structure of 

input text. It has four modules POS Tagger, Entity Tagger, 

Chunker and Parser. POS Tagger assigns part-ofspeech tags 

to each tokens such as noun, verb etc. Entity Tagger assigns 

NER tags to each token such as PERSON,ORGANIZATION, 

I-MISC. These two modules use CRFSuite for tagging. 

Chunker assigns chunk labels such as NP, VP etc. to tokens. 

Parser builds parse tree based on Probabilistic Context Free 

Grammar.

Semantical Analyzer

This is the application of contextual interpreter. It uses the 

syntactic structure to find the relationship and extract the 

information. It has four modules Intent Extractor, Information 

Extractor, Context Representor, and Sentence Rewriter. The 

input text firstly goes through the lexical analyzer then goes 

through the syntactical analyzer and finally goes to semantic 

analyzer. This sequential order achieves better performance.

I. EXISTING SYSTEM

The existing system, Stanford CoreNLP provides a set of 

natural language analysis tools. It is an integrated framework. 

It is designed to be highly flexible and extensible. It can give 

the base forms of words, their parts of speech, whether they 

are names of companies, people, etc., normalize dates, 

times, and numeric quantities, and mark up the structure 

of sentences in terms of phrases and word dependencies, 

indicate which noun phrases refer to the same entities. It is 

designed to be highly flexible and extensible. 

The main features of Stanford CoreNLP:

•	 An integrated toolkit with a good range of grammatical 

analysis tools

•	 Fast, reliable analysis of arbitrary texts

Stanford CoreNLP integrates many of Stanford’s NLP tools, 

including the part of speech tagger (POS), the named entity 

recognizer (NER), the parser. Stanford CoreNLP is licensed 

under the GNU General Public License. The license is the 

full GPL, which allows many free uses, but not its use in 

proprietary software which is distributed to others.

The drawback of existing system:

•	 It is not scalable to a particular domain.

•	 We have to pay for using Stanford CoreNLP when they are 

used in a customer product.

•	 The level of accuracy is very low.

II. PROPOSED SYSTEM

Stanford CoreNLP trained with generalized data which has 

so many limitations when it is scaled to a particular domain. 

The accuracy level is also less. But the proposed system can 

be scaled to any domain. The proposed system includes 

additional features which makes it scalable. The accuracy is 

more than that of Stanford CoreNLP. This system developed 

in Python but the existing system is in Java.

This system includes additional components like:

•	 Spell Correction

•	 Sentence Segmentation

Advantages of proposed system:

•	 Scalable to any domain

•	 High accuracy

III. SYSTEM TOOLS USED

The programming was done in Python language. The rest of 

the tools used are given below:

•	 NLTK (Natural Language Tool Kit)

•	 Stanford CoreNLP Tool Kit

•	 Scikit-learn

•	 CRFsuite

IV. SYNTACTIC ANALYZER IN CONTEXTUAL 

INTERPRETER: TERMINOLOGY, CONCEPTS AND 

OVERVIEW.

1. SPELL CORRECTION

For spell correction firstly create a lookup dictionary, which is 

used to determine whether the input sentence is misspelled 

or not. Lookup dictionary created using the concept of 
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language modeling. Firstly creates n-grams using input 

sentence. Then each n-gram is compared with the n-gram 

from lookup dictionary loaded. If the n-gram is not found 

in lookup dictionary, it is stacked as an absent list. When 

a n-gram of input sentence is found in lookup dictionary. 

Then it pops this founded n-gram (present list) and the 

n-gram found in top of the absent list. Then find the common 

element in these lists. Then compare the common element 

with elements in the absent list and choose the element not 

found in absent list, which is return as mistaken word. 

Then we need to check whether the returned mistaken word 

is an abbreviation or short text. For this we need to load a file 

which contains short texts, abbreviations and its full forms. 

Then compared the mistaken word with the short texts or 

abbreviations and if found then mistaken word is replaced 

with the corresponding full form and returned. Otherwise it 

returned mistaken word itself. 

Then returned word is validated with the lookup dictionary. 

Again it is failed then it is given to a spell correction module. 

This module corrected the misspelled word using edit 

distance. Again it is validated. This process continues until 

the entire input sentence is corrected.

2. SENTENCE SEGMENTATION

Sentence Segmentation is implemented with the help of 

CRFsuite. CRFsuite is an implementation of Conditional 

Random Fields (CRFs) for labeling sequential data. 

Conditional random fields (CRFs) are a class of statistical 

modeling method. They are directly formulate to compute p 

(label | instance) instead of modeling p(label, instances) as a 

generative model. The primary mission of this software is to 

train and use CRF models as fast as possible. The data format 

is similar to those used in other machine learning tools, each 

line consists of a label and attributes (features) of an item, 

consecutive lines represent a sequence of items (an empty 

line denotes an end of item sequence). This means that users 

can design an arbitrary number of features for each item. 

CRFsuite can output precision, recall, F1 scores of the model 

evaluated on test data. 

Sentence segmentation is a preprocessing step of contextual 

interpreter. The objective of this module is to split the input 

text into individual sentences. For this we build a model 

which correctly identifies start and end of a sentence from 

an input text. To implement this module we start with 

manual feature learning. Here we collect some features for 

identifying each sentences of input text. Such as end of the 

sentence, start of the sentence. To build a feature for a token 

consider the attributes of neighboring tokens also which 

refers as windowing. Then the trained set given to CRFSuite. 

Trained data is sequence of sentences. Each sentence has a 

token followed by the features separated by space. CRFsuite 

automatically learn the features from the attributes given and 

build the models. CRFsuite which make use of grid search 

method to find the accuracies of each model builds. Then by 

using cross validation find out the model which yields more 

accuracy and save this model. Then this model is used for 

tagging. When test data given to CRFsuite it tag the input 

tokens based on the model.

3. POST TAGGING

Part-Of-Speech Tagger (POS Tagger) is a piece of software 

that reads text in some language and assigns parts of speech 

to each word (and other token), such as noun, verb, adjective, 

noun-plural etc. POS Tagging implemented with the help 

of CRFSuite. CRFsuite is an implementation of Conditional 

Random Fields (CRFs) for labeling sequential data. 

Conditional random fields (CRFs) are a class of statistical 

modeling method. They aredirectly formulate to compute p 

(label | instance) instead of modeling p(label, instances) as a 

generative model. The primary mission of this software is to 

train and use CRF models as fast as possible. The data format 

is similar to those used in other machine learning tools, each 

line consists of a label and attributes (features) of an item, 

consecutive lines represent a sequence of items (an empty 

line denotes an end of item sequence). This means that users 

can design an arbitrary number of features for each item. 

CRFsuite can output precision, recall, F1 scores of the model 

evaluated on test data.

POS Tagging starts with manual feature learning. Here 

we collect some features for tagging. Such as noun, verb, 

adjective. To build a feature for a token consider the attributes 

of neighboring tokens also which refers windowing. Then 

the trained sets give to CRFsuite. Trained data is sequence 

of sentences. Each sentence has a token followed by the 

features separated by space. CRFsuite automatically learn 

the features from the attributes given and build the models. 

CRFsuite which make use of grid search method to find 

the accuracies of each model builds. Then by using cross 

validation find out the model which yields more accuracy and 

save this model. Then this model is used for tagging. When 

test data given to CRFsuite it tag the input tokens based on 

the model.

4. NAME ENTITY RECOGNIZER (NER)

Named Entity Recognition (NER) labels sequences of words 

in a text which are the names of things, such as person 

and company names, or gene and protein names. NER 

implemented with the help of CRFSuite. CRFsuite is an 

implementation of Conditional Random Fields (CRFs) for 

labeling sequential data. Conditional random fields (CRFs) 

are a class of statistical modeling method. They are directly 

formulate to compute p (label | instance) instead of modeling 

p(label | instances) as a generative model. The primary 

mission of this software is to train and use CRF models as fast 

as possible. The data format is similar to those used in other 
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machine learning tools, each line consists of a label and 

attributes (features) of an item, consecutive lines represent 

a sequence of items (an empty line denotes an end of item 

sequence). 

This means that users can design an arbitrary number of 

features for each item. CRFsuite can output precision, recall, 

F1 scores of the model evaluated on test data.NER starts 

with manual feature learning. Here we collect some features 

for tagging. Such as PERSON, ORGANIZATION, LOCATION. 

Along with this it also considers the POS labels of each 

token. To build a feature for a token consider the attributes 

of neighboring tokens also which refers windowing. Then the 

trained set gives to CRFSuite.

Trained data is sequence of sentences. Each sentence has a 

token followed by the features separated by space. CRFsuite 

automatically learn the features from the attributes given and 

build the models. CRFsuite which make use of grid search 

method to find the accuracies of each model builds. Then by 

using cross validation find out the model which yields more 

accuracy and save this model. Then this model is used for 

tagging. When test data given to CRFsuite it tag the input 

tokens based on the mode.

TRAINING DATASET

For training each sentence contains tokens and its 

corresponding POS labels and NER labels. From this dataset 

they learn and build the model. Based on this dataset they 

will predict the test data.

5. CHUNKING

Text chunking divides a text into syntactically correlated 

parts of words. It uses the text which is tagged with POS tags 

and NER labels. This helps to find out the chunking phrase 

easily. Along with this it also utilize the features of collocation. 

Collocation gives the pair of words which always occurs as 

paired, such as heart attack, high speed etc. Collocated 

words can be identified by identifying the number of times a 

pair of words occurs in a document. The pair of words scores 

maximum value considered as collocated words.

6. PARSING

A language parser is a program that works out the grammatical 

structure of sentences, for instance, which groups of words 

go together (as “phrases”) and which words are the subject 

or object of a verb. A PCFG is a probabilistic version of a 

CFG where each production has a probability. Parse tree is 

constructed based on Probabilistic Context Free Grammar 

(PCFG). Probability of each node value is calculated. This 

method overcomes the ambiguity issue of parse tree based 

on context free grammar. 

We can then define a PCFG (N, S, S, R, q) as follows:

•	 N is the set of all non-terminals seen in the trees t1 . . . tm.

•	 S is the set of all words seen in the trees t1 . . tm.

•	 The start symbol S is taken to be S.

•	 The set of rules R is taken to be the set of all rules a ? ß 

seen in the trees t1 . . . tm.

The maximum-likelihood parameter estimates are:

qML (a ? ß) = Count (a ? ß) / Count (a)

•	 Count (a ? ß) is the number of times that the rule a ? ß is 

seen in the trees t1 . .tm.

•	 Count (a) is the number of times the nonterminal a is seen 

in the trees t1 . . . tm.

For example: If the rule VP ? Vt NP is seen 105 times in our 

corpus, and the non-terminal VP is seen 1000 times, then 

q(VP ? Vt NP) = 105 / 1000 

Example below showing a PCFG parse tree of the sentence: 

The sentence is: Book the flight through Houston

Probability of D2, P (D2) = 0.1 X 0.3 X 0.5 X 0.6 X 0.5 X 0.6 X 

0.3 X 1.0 X 0.5 X 0.2 X 0.2 X 0.8 = 0.00001296

PCFG Parse Tree is given below:

Fig 2 parse tree

V. PROCESS DESCRIPTION

The process starts with data collection or creation. This 

step collects the data for our problem. Sometimes data 

collected not enough for the solution, in such a case  
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we have to create a data which is suitable for our process.

After collecting or creating data the next step is manual 

feature selection. Features are selected by observing the 

collected or created data. Selection of features is a crucial 

step. The accuracy of our solution depends on the features 

that we selected. For this we need a detailed analysis of data.

After feature selection next is machine learning part which 

involves feature learning, computational algorithm selection, 

training, development and testing. We need to use an efficient 

machine learning algorithms for the prediction .There are 

different types of algorithms are available. Selection of 

algorithm based on the data and the solution we needs. 

Prediction based on the features we selected. Algorithm 

works on numerical values of features. For this we need to 

convert categorical values of features to numerical values. 

Then trained the system based on these features selected 

and training dataset. Then for determining the accuracy we 

have given test data to the trained machine.

Then after that this developed system undergoes for 

external validation for further evaluation or modification. 

After modification later we integrate this system for 

implementation.

VI. CONCLUSION

The framework “Syntactic Analyzer in Contextual Interpreter” 

is an alternative to Stanford CoreNLP toolkit for lexical and 

syntactical analyzing. This system overcomes all the difficulties 

of existing system for incorporating into a customer product.

The accuracy of the framework depends on the training 

dataset. Because from this training dataset the model is 

built. This model will label the unlabeled data. So collection 

or creating data and attribute selection are the most crucial 

phases of this framework. From these data the remaining 

process carried out. The model building, predictions are 

automatically done. So we are concerned with the data 

collection, attribute deciding. 

The major advantages of this proposed system is that: 

•	 It can be used in business use case.

•	 It is scalable to any domain.

•	 Provides high accuracy.
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Preprocessing and Keyword Extraction in Sentiment 

Analysis Using Social Media Data

Abstract— There is a tremendous increase in social media 

data forvarious analysis purpose. Microblogging is now 

a days very   popular for such purpose. Millions of users 

share their opinions on different aspects. Microblogging 

web-sites are rich sources of data  for opinion mining and 

sentiment analysis. Sentiment analysis is the field of  study 

that analyzes people’s opinions, sentiments, evaluations, 

appraisals, attitudes,  and emotions towards entities. Analysis 

of sentiments involves various steps. This  paper  presents  

an overview of the preprocessing techniques and keyword 

extraction based on a sample dataset.

Keywords- sentiment analysis; opinion mining; 

microblogging;

I.  INTRODUCTION 

Sentiment analysis, also called opinion mining, is the 

field of study that analyzes people’s opinions, sentiments, 

evaluations, appraisals, attitudes and emotions towards 

entities such as products, services, organizations, individuals, 

issues, events, topics, and their attributes(Kouloumpis et al. 

2011). It represents large problem space. Various tasks can be 

done in this area which includes sentiment analysis, opinion 

mining, opinion extraction, sentiment mining, subjectivity 

analysis, affect analysis, emotion analysis, and review mining. 

A social networking service (also social networking site, SNS 

or social media) is an online platform that is used by people 

to build social networks or social relations with other people 

who share similar personal or career interests, activities, 

backgrounds or real-life connections. Twitter is the most 

popular micro blogging site in which people can mark their 

sentiments through tweets. So twitter data play an important 

role in sentiment analysis.

This paper is organized as follows. In Section II      discusses 

about prior work related to the preprocessing              technique. 

Section III deals with the process of collecting data. In section 

IV,steps of preprocessing techniques are discussed   and 

conclusion is included in section V.  

II. RELATED STUDY

With the population of blogs and social networks, opinion 

mining and sentiment analysis became a field of interest for 

many researches. A very broad overview of the existing work 

was presented in (Pang and Lee, 2008). In their survey, the 

authors describe existing techniques and approaches for an 

opinion-oriented information retrieval. The feature selection 

and preprocessing of Twitter is explained in (Md Shad 

Akhtar etal.,2017). The paper(Hemalatha, 2012) proposed 

an efficient method for preprocessing which can be done 

before applying any classification algorithm.The paper (A 

Pak, P Paroubek - LREc, 2010) discusses about analysis of 

sentiments on twitter as a corpus. Here the collected corpus 

is used to train a sentiment classifier. The classifier is able 

to determine positive, negative and neutral sentiments of 

documents. The classifier is based on the multinomial Na¨ıve 

Bayes classifier that uses N-gram and POS-tags as features. In 

(Lin,C., & He, Y.,2009) discussed about  Joint sentiment/topic 

model for sentiment analysis in Proceedings of the 18th ACM 

conference on Information and knowledge management. 

In (Jiang L.et al.,2011)discussed about Target-dependent 

twitter sentiment classification. 

III. PROCESS OF COLLECTING DATA

Because each message is  about  140 characters by  the rules 

of the microblogging platform, it is usually composed of a 

single sentence. Therefore, we assume that an              emoticon 

within message  represents an emotion for the whole     

message and  all the words of  the  message are related  

to   this emotion. Streaming API can be included for data 

acquisition, The streaming process gets the input Tweets and  

Table 1 represents  the sample data related to Donald Trump.
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IV. STEPS IN PREPROCESSING TECHNIQUE

The various steps in preprocessing include:

1. Filtering – remove URL links (e.g. https://t.co/

ymFZ2CH91m), Twitter user names (e.g. @GuardianUS 

– with symbol @ indicating a user name), Twitter special 

words (such as “RT”6), and special characters.

2. Tokenization – segment text by splitting it by spaces and 

punctuation marks, and form a bag of words. However, 

we make sure that short forms such as “don’t”, “I’ll”, “she’d” 

will remain as one word. 

3. Convert into lower case letters.

4. Removing stopwords – remove articles (“a”, “an”, “the”) 

from the bag of words.

5. Extract  keywords and present in the    wordcloud as 

shown in figure 1

Twitter posts related to Donald Trump

“Being #DonaldTrump: the life of an impersonator https://t.

co/cProkbGgkY via @GuardianUS √∆#BreakingNews #USA 

#NYC”

RT @Harryslaststand: Even for fascists, Christmas can be 

the most loneliest time of year. So spare a thought for all 

those who have used th…”  

“Report: #DonaldTrump Has Spent Almost One-Third 

of Presidency at One of His Properties https://t.co/

ymFZ2CH91m”

“https://t.co/IQ8HMkuUvR #SteveBannon raises sexual 

misconduct claims against #DonaldTrump involving 13 

year old girl.”

“@sure_kamhunga @tumisole @tumisole and @

DonaldTrump share the number 1 spot for me.”

“RT @Mathilde_Klara: Ce type estfou \xed▼▼\xed!Voilà ce 

qui devrait faire grostitres ds Médiasplutôtquevacances de 

#Macron \xed"]\xed\u008f#DonaldTrump autorise…”

“12 Things that happened in 2017! Click here to open 

it:\n https://t.co/1XPtcHr7Zx\n\n#2017#2017inReview 

#NewYear2018… https://t.co/QKKy7q68T1”

“RT @JavierHuertaF: Galeriagrafica d pijos y mamarrachos 

d La Habana amantes del criminal #DonaldTrump @

AntorchaE @SalvaTorres3 https://t.c…”

RT @heavyde65: Euro-Med documents #Israel’s killing of 

a young man on #Gaza border https://t.co/mAWYF6JH1I 

#BreakGazaSeige #HandsOffAlQuds…”

“RT @Barb_Randolph1: \xed\xed\xed\xed  Trump – “Best”  

President in USA  History – America is Back  With a “REAL” 

Patriotic American President - #Tru…”

TABLE 1. EXAMPLES OF TWITTER POST

figure 1

V. CONCLUSION

Sentiment Analysis is an ongoing field of research in text 

mining field. Sentiment analysis, also called opinion mining, is 

the field of study that analyzes people’s opinions, sentiments, 

evaluations, appraisals, attitudes and emotions towards 

entities such as products, services, organizations, individuals, 

issues, events, topics, and their attributes. And these can 

now be easily and conveniently posted in social media in few 

words. Twitter is such a micro blogging site which is popular 

nowadays. Preprocessing and keyword extraction are the 

preliminary steps of every sentiment analysis. This paper 

presents an overview of the preprocessing techniques and 

keyword extraction based on a sample dataset. And here 

found 88% of preprocessing accuracy. 
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Resume Recommendation Engine

Abstract - Finding the desired candidate from a bulk of 

resume, is a tedious task for recruiters. And this should be 

done by some expert panel, why because a junior recruiter 

may not be able to attain the performance of an expert. The 

recommendation system or engine will reduce the effort, 

thus we can eliminate the human errors also. Among the 

heap of available resumes, first reduce it into a small set and 

give that set to the recommendation engine where efficient 

filtration can be done.

 Keywords-TF-IDF, Term frequency, Content based filtering.

Introduction

“Machine learning is an application of artificial intelligence 

(AI) that provides systems the ability to automatically learn 

and improve from experience without being explicitly 

programmed, see (Wiki).

The processes involved in machine learning are similar to 

that of data mining and predictive modeling. Both require 

searching through data to look for patterns and adjusting 

program actions accordingly. Many people are familiar with 

machine

learning from shopping on the internet and being served 

ads related to their purchase. This happens because 

recommendation engines use machine learning to 

personalize online and delivery in almost real time. Beyond 

personalized marketing, other common machine learning 

use cases include fraud detection, spam filtering, network 

security threat detection, predictive maintenance and 

building news feeds.

If we want our system to perform or react purely based 

on the previous experience, here comes the importance 

of machine learning. The data set can be categorized into 

two types, structured and unstructured. The data sources 

which are well structured can be easily read. But in case of 

unstructured ,the data may be scatterd,like in pdf. Thus the 

reading part will be more difficult. In our scope data from 

the pdf is having greater value, because it is conventional 

to upload CVs/resume or profiles as portable document 

format in websites. The social employment websites such as 

noukary,linkedin will be having numerous resumes. Even a 

company or a recruitment agency may having these kind of 

heap. So it is difficult to go through each

resumes and make a decision the chances of human errors 

are there even if its carried out with some expert panel. So 

let’s teach the system to carry out the process of sorting. 

Using Natural Language Processing(NLP) and (ML)Machine 

Learning to rank the resumes according to the given 

constraint, this intelligent system ranks the resume of any 

format according to the given constraints or the following 

requirements provided by the client company, see(Sayed 

Zainul Abideen Mohd Sadiq and Juneja Afzal Ayub,2016).

Proposed Work

Skill Set Identification

As a first step we need an expert panel, who are able to 

identify or make a decision based on the CV features, take 

a good number of samples CVs,and let them evaluate and 

label it, with a sufficient number of training sample should 

be annotated like this.

Once we are ready with the the dataset, which is having 

annotated labels,
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Identifying the model features

From the annotated list we need to find the features of the 

CVs. For that purpose we can use TF-IDF or count vectorize 

or manual preparation.

TF-IDF

Tf-idf is the product of two statistics, term frequency and 

inverse document frequency. Various ways for determining 

the exact value of both statistic exist.

Term frequency

The term frequency tf (t, d), the simplest choice is to use the 

raw count of a term in a document, i.e. the number of times 

that term t occurs in document d.

Inverse document frequency

The inverse document frequency is a measure of how much 

information the word provides, that is, whether the term is 

common or rare across all documents.

Tf-idf

Bag of words

In this model, a text is represented as the bag of its words, 

disregarding grammar and even word order but keeping 

multiplicity.

Manual extraction of features

Once we look into the CV, we can identify many attributes 

which can add values on the person. Like

1. Current Compensation

2. Expected Compensation

3. Education Specification

4. Location

These attributes can be fixed as features and learn the 

machine.

Data Extraction

Data extraction is also a tedious task if it is from unstructured. 

If it is from structured type, then a single query may be 

sufficient. For unstructured type, to extracts the attributes 

either we can apply some statistical rules or here also some 

ML and NLP techniques. Since, the CV comes with different 

structures the statistical rules have limitations to get desired 

output.

It is better to teach the system to identify the value of the 

specified attribute.

In the above example, three CVs having details of SSLC 

and Plus two marks but in different format. So if we applied 

statistical rules to extract, then if a new format arrived 

(completely unseen format)won’t be get readed. such 

problems can be eliminated by using machine learning. 

Because the learned system or well-trained system will be 

able to work with unseen document or data.

•	 Regular expression

•	 Stemming

•	 NER -Named Entity Recognition

•	 NEN -Named Entity Normalization

•	 Ontology extraction

The Prescient-Journal of Science and Technology 28



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

Training ML models

The process of training an ML model involves providing an 

ML algorithm (that is, the learning algorithm) with training 

data to learn from. The term ML model refers to the model 

artifact that is created by the training process.

Classification of CVs

When a bulk set of CVs available we can reduce the number 

by eliminating the classification model which is built using 

the skill sets and annotated list. The model will be able to 

classify the resume into appropriate bucket. Let the scenario 

be like

this, there is an urgent vacancy of core java developer. The 

requirement is for experienced person only, no need of 

fresher.

Resume Recommender

Types of recommender methods are:

1. Collaborative filtering

Collaborative filtering (CF) is a Technique used by 

recommender systems. Collaborative filtering has two 

senses, a narrow one and a more general one. In the newer, 

narrower sense, collaborative filtering is a method of 

making automatic predictions (filtering) about the interests 

of a user by collecting preferences or taste information 

 from many users.

2. Content filtering

Content based filtering methods are based on a description 

of the item and a profile of the user’s preferences. A user 

profile is built to indicate the type of item this user likes.

Working of Content Based Recommender Systems

A content based recommender works with data that the 

user provides, either explicitly (rating) or implicitly (clicking 

on a link).A user profile is generated based on that data, 

which is then used to make suggestions to the user. As 

the user provides more inputs or takes actions on the 

recommendations, the engine becomes more and more 

accurate.

Recommender System

We requires one model to which can give features or value 

of attributes with some rank. The rank should be created with 

respect to the particular CV and the rest of CVs. The identified 

features can be weighted and used to obtain the result. So 

that the resulting vector will be a rank to the CV based on 

the attribute rank. All the CVs will be listed with some ranks.

The maximum probability found will be is listed top. Rule 

based approach or machine learning approach is used to 

perform the attribute ranking.

Here we are planning to use the hybrid filtering technique 

in recommender system, which combines collaborative 

filtering and content-based filtering. Hybrid approaches can 

be implemented in several ways: by making content-based 

and collaborative-based predictions separately and then 

combining them; by adding content-based capabilities to a 

collaborative-based approach (and vice versa); or by unifying 

the approaches into one model.

The Prescient-Journal of Science and Technology29



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

Implementation

Steps involved in the implementation part are:

1. Annotation

As a simple form of annotation we need a file which is 

containing the all details of annotated file. Here we can 

create an Excel sheet which is having three columns as 

shown below.

The job and Jobs columns are identified and filled by some 

expert HR persons who is having that much knowledge in the 

same area.

2. Pre-processing

Since the resumes don’t carry any regular format, first of all 

we need to identify the key features which are distributed 

over the resume. Same time these files may contain irrelevant 

information which may cause our system to predict wrong. 

So in this stage we will identify and remove these irrelevant 

information from the resume and prepare the data set.

3. Sampling

This is the most import part while choosing the dataset for 

training why because, if we consider a student he/she may 

be able to answer a question which is part of his academics 

during the exam. If a questing has arise from out of the 

syllabus student might be answering that may be right one 

or a wrong one. Here also the same scenario happens. 

Sampling should be stratified over the available samples.

Samples for training, testing and validation will be collected 

from the available dataset in specified ratio.

4. Training

We can make the use of any classification algorithm, since 

Random forest is giving the better accuracy among the 

available ones.

Example Of Classification Algorithm is given below:

5. Validation and fine tuning

A small sample which is kept aside is used for the model 

validation and fine tuning of the model. Several high-per 

parameters can be adjusted to get the maximum accuracy.

6. Testing

The testing sample used for testing and obtain the overall 

accuracy for the model.

7. Final Training

After the test accuracy is obtained, re build the model with 

entire data set

data set = training set + testing set + validation set

8. Prediction

Let the system identify the feasible job for a resume which is 

unseen yet with confidence score as shown below.

Result of prediction is shown below:

Output:

The Prescient-Journal of Science and Technology 30



The Prescient-Journal of Science and Technology          http://www.theprescient.in/

Volume 1, Issue 1 2018

Conclusion

When an organization wants to extracts its data or external 

information from large group of data with the goal to 

make better decisions, a challenge is to retrieve important 

information from unstructured text documents written 

in natural language. By automating resume ranking, we 

hope to avoid human error. And it will helps to get early 

feedback and improved understanding of important 

attributes or top constraints by limiting the short list to few 

numbers. Lastly it takes a few seconds for the Machine 

Learning program to rank resumes-something that would  

take more minutes for an experienced recruiter.
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Use of Thinking Skills as a Remedy for 

Psychic Ailments 

Abstract- Thoughts are forms created in the mind, rather 

than the forms perceived through the five senses.  When 

we start with thinking skills, we should know what thinking 

means through a causality circle.  Thought and thinking are 

the processes by which these imaginary sense perceptions 

arise and are manipulated through which a human is 

activated. Thinking allows beings to model the world and to 

represent it according to their objectives, plans, ends and 

desires.  Psychologists have concentrated on thinking as an 

intellectual exertion aimed at finding an answer to a question 

or the solution of a practical problem.  Any problem rising 

in the psyche can have associated defects in their thinking 

skills.   In this paper we are trying to use thinking skills as 

a remedy for psychic ailments.  This paper explains the 

basic philosophy of working of human mind and brain.  It 

also explains the components of a well-developed thinking 

skills program.  This can be used as a remedy for the psychic 

ailments. 

Keywords- Cybernetics; Psychology; Cognitive psychology; 

Thinking skills; Psychiatry; Noology; Machine-Learning; 

Cognition; Cybernetic Computing; Cognitive Science; 

Cognitive Computing; Natural-Language Processing; Social 

Neuroscience; Affective Computing;

I. INTRODUCTION

Thoughts are forms created in the mind, rather than the 

forms perceived through the five senses.  When we start 

with thinking skills, we should know what thinking means 

through a causality circle.  Thought and thinking are the 

processes by which these imaginary sense perceptions arise 

and are manipulated through which a human is activated. 

Thinking allows beings to model the world and to represent 

it according to their objectives, plans, ends and desires.  

Similar concepts and processes include cognition, sentience, 

consciousness, ideas, and imagination.  Psychologists have 

concentrated on thinking as an intellectual exertion aimed at 

finding an answer to a question or the solution of a practical 

problem. Cognitive psychology is a branch of psychology 

that investigates internal mental processes such as problem 

solving, memory, and language.  Any problem rising in the 

psyche can have associated defects in their thinking skills.   In 

this paper we are trying to use thinking skills as a remedy for 

psychic ailments.  This paper explains the basic philosophy 

of working of human mind and brain.  It also explains the 

components of a well-developed thinking skills program.  

This can be used as a remedy for the psychic ailments.

II. MATERIALS AND METHODS

Thoughts are forms created in the mind, rather than the 

forms perceived through the five senses.  When we start 

with thinking skills, we should know what thinking means 

through a causality circle.  Thought and thinking are the 

processes by which these imaginary sense perceptions arise 

and are manipulated through which a human is activated. 

Thinking allows beings to model the world and to represent 

it according to their objectives, plans, ends and desires.    We 

can consider the thinking process as an oscillation between 

left and right in the brain, which is producing a sinusoidal 

wave (figure 1) [6].

Fig. 1 Thinking Cycle

Left side asks questions and right side gives answers and vice 

versa.  This is the thought process, which should continue 

like a sinusoidal wave, without any quarrel, fluently and 

spontaneously.  During the positive half-cycle the right side 

talks and left side is silently listening.  During the negative 

half-cycle the left side talks and the right side is silently 

listening.  This sinusoidal wave is creating a circular causality 
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in the brain, which is the thought process.   This is directly 

related with Cardiac cycle [6].

The biological function of thought process is explained as 

follows.  A neuron (also known as a neurone or nerve cell) 

is an excitable cell in the nervous system that processes 

and transmits information by electrochemical signalling [4]. 

Neurons are the core components of the brain, the vertebrate 

spinal cord, the invertebrate ventral nerve cord, and the 

peripheral nerves. A number of specialized types of neurons 

exist: sensory neurons respond to touch, sound, light and 

numerous other stimuli affecting cells of the sensory organs 

that then send signals to the spinal cord and brain. Motor 

neurons receive signals from the brain and spinal cord and 

cause muscle contractions and affect glands. Interneurons 

connect neurons to other neurons within the brain and 

spinal cord. Neurons respond to stimuli, and communicate 

the presence of stimuli to the central nervous system, which 

processes that information and sends responses to other 

parts of the body for action.   All body cells are connected 

through an invisible spirit through which communication 

also is made.  Actually, all sensations are available to our 

Lord through this communication process, which is attached 

to God [6].  This is the importance of the electrochemical 

signalling, where chemical process is the body; the electrical 

process is combined with body of God through Lord, where 

there is a possibility of curing diseases through Word of 

God.  As the word says the breath of the Lord, like a stream 

of sulphur, kindle it [9].

Thinking skills are playing a major role in Teaching, Learning 

and Evaluation and also play a major role in the mental health 

of any human though the present-day activities in educational 

institutions are giving least consideration for this.  Teachers 

and students should get enough training to get rid of this 

shortfall.  Some students identified as “gifted” are reluctant 

to take risks; they lack flexibility, are poor listeners, prefer 

to work in solitude and are quick to jump to conclusions. 

Some students deemed “slow” however, are often insightful, 

venturesome, entrepreneurial, kind, humorous, visionary 

and exploratory. Neither labels, genetics, test scores nor can 

numbers of right answers adequately define intelligence. 

Rather, it is being in the habit of applying skilful thinking to 

perplexing problem situations in the day-to-day life activities 

[4].

A.  Components of a well-developed thinking skills program

Over the past fifteen years in the western world, there has 

been a strong emphasis on infusing thinking skills into 

curriculum and instruction [4].  The results have generally 

proven positive. After experimenting with variety of 

approaches over the past ten years, we have learned and 

propose a well-balanced thinking skills curriculum, which 

includes at least seven components:

I. Travelling through the path of Justice and Truth

II. Content selection

III. Instructions in thinking skills

IV. Providing challenging tasks requiring the application of 

and reflection on skilful thinking

V. Habituating certain dispositions toward thinking or habits 

of mind

VI. Observing and evaluating the feedbacks in the cybernetic 

loop and make necessary changes in the strategies

VII. Seeing things in the mind’s eye

The relationship of these seven components might be 

illustrated as follows:

1)   Travelling through the path of Justice and Truth:

The most important aspect of the thinking skill is to travel 

through the path of justice and truth.  This is essential to 

grow through the knowledge tree, as any imbalances will 

block the flow of the water of life, which leads to death.  

Obviously, justice was generated from Logos from which the 

word logic derived.  Understand the word of God, “I am the 

vine; you are the branches”, as in [9].  This is very essential 

to get protection of the invisible spirit, which protects our 

body.  This is like keeping traffic rules in road journey.  As we 

are working as part of a continuing creation process, logics 

generated should be compatible to the sky from which we 

were created.  So, we propose a Blue Revolution in the sky, 

a Green Revolution in the earth and a Red Revolution in the 

blood keeping these standards.

2)   Judiciously selected contents:

The selection of relevant content is important; first because 

skilful thinking cannot be performed in a vacuum; there must 

be something to think about; and secondly, the nature of 

the discipline imposes certain constraints on the procedures 

of problem solving. The content informs the selection and 

application of thinking skills just as their selection and 

application shape the insights and knowledge derived from 

the subject matter being investigated. Scientific problems, 

in which the control of experimental variables is paramount, 

differs from social and aesthetic problems in which ethics 

and artistic judgment play a significant role. Secondly 

student motivation to learn a new or complex cognitive 

skill is sharply enhanced when instruction in how to do it is 

provided at a point where students perceive a need to use 

the skill to understand the content. Learning how to employ 

the skill required to learn the subject matter thus takes on 

special significance.  Content, therefore, should be selected 
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judiciously for its generative contribution to employing and 

practicing the thinking skills and strategies. Content is not 

an end but rather a vehicle, which activates and engages the 

inquiring mind.

3)   Instructions in thinking skills:

Although thinking is a complex phenomenon, yet logical, 

researchers and specialists agree that such skills are the 

basic tools of effective thinking. Being successful in school, 

at work and in life depends upon acquiring and performing 

certain basic, discrete cognitive functions such as recalling, 

comparing, classifying, inferring, generalizing, evaluating, 

experimenting and analysing. While these capacities are 

innate, their refinement, procedures and applications may 

need to be brought to the conscious level through direct 

instruction. According to such theorists and researchers 

as Barry Beyer, Edward de Bono and Reuven Feuerstein, 

continuing systematic instruction in explicit skills using 

procedures over an extended period of time is especially 

effective in helping children of all abilities to develop 

increased proficiency in carrying out these skills.

4)   Performance on tasks requiring skilful thinking:

Cognitive skills, however, are seldom performed in isolation, 

where an idea or memory is divested of its emotional 

component.  Few people simply go out and observe, 

compare or synthesize. Thinking skills are employed within 

a larger context in response to some challenging condition: 

dichotomies, anomalies, dilemmas, ambiguities, paradoxes, 

conflicts, enigmas or obstacles, for which resolutions are not 

immediately apparent. To resolve such tasks, larger mental 

operations comprising clusters of numerous cognitive 

sub-skills are employed over time. The skills are combined 

and organized into strategies and sequences that we 

refer to as problem solving, temporary decision-making, 

creating or generating knowledge in the cybernetic loop of 

regulations through control and feedback, in an unflagging 

communication environment.

5)   Habits of mind:

Even though a person may possess these skills and 

operational capacities, they must also be alert to 

opportunities to apply them.  They must have the inclination 

to employ those strategies when an appropriate situation 

arises, they must sustain their actions over time and they 

must reflect on and evaluate their effectiveness.  Performing 

habits of mind, therefore, requires not only possessing 

these basic skills and capacities to carry out the strategy, 

but also the inclinations, proclivities and dispositions to do 

so in situations that demand their application.   Habits of 

mind include: Valuing, Having the inclination, being alert, 

being capable, and Making a commitment and Culturing.  

Valuing means choosing to employ a pattern of intellectual 

behaviours rather than other, less productive patterns.  

Having the inclination means feeling the tendency toward 

employing a pattern of intellectual behaviours. Being alert 

means perceiving opportunities for, and appropriateness of 

employing the pattern of behaviour.  Being capable means 

possessing the basic thinking skills and capacities to carry 

through with the behaviours.  Making a commitment means 

reflecting on and constantly striving to improve performance 

of the pattern of intellectual behaviour and Culturing 

means development or improvement of the mind through 

education, socially transmitted behaviour patterns, arts, 

beliefs, institutions, and all other products of human work 

and thought.

6)   Make necessary changes in the cybernetic loop:

Once we opted the path of justice and truth, judiciously 

selected the content, applied the necessary thinking skills, 

performed the tasks required for the skilful thinking and the 

necessary habits of mind are developed we need to observe 

at a bird’s eye view and evaluate it according to the target.  

As long as the target is a mirage, observe and evaluate the 

feedbacks in the cybernetic loop of regulations through 

control and feedback in an unflagging communication 

environment and make necessary changes in the strategies.  

The circular causality theory in cybernetics can also be 

applied here.  This process requires accurate observations, 

data from diverse sources, causality inferences, comparing 

and contrasting alternative choices, and finally prediction of 

consequences.  Do remember the words of Norbert Wiener 

about prediction - To predict the future is to perform an 

operation on the past.

7)   Seeing things in the mind’s eye:

The final state related with any thought is to get a vision in the 

mind’s eye, which we can call it as dreams or visions.  As the 

word says multitude of physical or mental business causes 

dreams, which clearly gives us a picture about how we see 

dreams, and what we see in dreams.  As Marsha Norman told 

dreams are illustrations from the book your soul is writing 

about you, which means that the background process is 

Computing with Words, which is the latest area of Research 

in Cybernetics.  If anything goes wrong in these dreams it is 

only due to the filth in the spirit.  Once you have this vision in 

Holy Spirit, it shows the readiness/completeness to start your 

work, which can be considered as a message from God.  But 

most of the time people may not be ready to wait for it or the 

environment may not be accepting and allowing because 

of lack of knowledge about the process, due to the evil 

thoughts against others and/or the unbelief people have on 

their creator.  We also should know that at a sublimed state 

of thought level only this really happens.  Most often the filth 

in the spirit causes hurdles to us to see such kind of visions 

and creates hallucinations in the visions and dreams.  Also, 

[9] clearly gives us an idea about where we take a decision. 
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B.   Theories of thinking skills

Here we introduce three basic theories that has to be taught 

to the young children when they start their education which 

are very essential for their spiritual, intellectual, emotional 

and physical development through out their life.  We should 

know that the actual thought process involves a journey of 

the spirit through the heaven.  The direction of the journey 

depends on our thought.  Jesus Christ was not a religious 

leader, but informed a truth in the world, from God, who 

installed a church.  During this journey, truth, justice and 

loyalty to Lord are so important, where if we are faulty at any 

point, which are known as sins, lots of powers and spirits 

diffuse in our spirit, enter inside our body, enslave, torture 

and kill us, which means a denial from heaven, for which we 

teach a Defensive Life Style, where each have to keep the 

law of God, irrespective of others thoughts or deeds.  This 

also explains the basic problems of paranoid schizophrenia 

[6].  Also read more about the Active Denial Technology 

(ADT) of United States of America.  So here we can tell that 

assimilation to God is salvation, for which we need to execute 

the will of God.  Also, there is only one heaven where there is 

Lord God, about which the Bible also explains [9].

1)   Theory of Genesis:

This theory states that Without Reason Nothing Happens 

or Without Cause no Effect, and for Everything the Cause is 

God.  Initially it may be similar to the causality theory, but it 

is different in the sense that this is an absolute theory based 

on an absolute existence, God, which is alpha and omega, 

without which nothing is created.  The causality theory most 

often is used as circular causality as it was used in cybernetics 

through which we reached at the absolute existence of the 

world known as alpha and omega God.  What this theory 

explains is for everything there is a reason behind it and the 

cause of everything is God, with whom only we can solve any 

issues or problems.  God creates and owns everything that 

is visible and invisible.  Everybody is working in the hands of 

God, even if they do not recognize it.  To see and hear God 

we need a pure heart.  This theory also is going to define 

what is normal and what causes madness [9].

2)   Theory of Hallucination:

This theory states that Yes be yes and No be no.  This is actually 

developed from the statements of word of God where it 

taught “Let your message be ‘Yes’ for ‘Yes’ and ‘No’ for ‘No’.  

Anything more than that comes from the evil one”.  This 

theory points to the quality of the character that we should 

possess and the thought that should guide us.  If we say Yes, 

it should be Yes and if we say No, it should be No.  If we start 

to believe, think and work what really exist as not existing and 

what really not existing as existing, we will go to a state of 

hallucination.  i.e. we should be hundred percent faithful to 

our heart. Not above or below hundred percent.  Otherwise 

we will be always in a state of confusion and hallucination.  

This is the only way towards a pure heart.  The truth cannot 

be adjusted.  Being the world went away from the truth, we 

were in a state of hallucination. i.e. nobody was in the normal 

state so that the darkness ruled us.  God is the only absolute 

truth from which everything is created and maintained.   So, 

we could prove that God created a digital world, where God 

is the source of pure light, where everything is visible to 

God and Black Hole is the source of pure darkness, where 

everything is invisible and the final place of all evil, and the 

latest research papers proved that Black Hole is a recycling 

centre, where body and spirit destructed. 

3)   Theory of Continuum:

This theory states that Without Today No Tomorrow.  This 

statement can be redefined in the microscopic level as “Now 

or Never”.  This theory points to the continuing nature of the 

creation.  It shows the continuing nature of life. If it breaks 

at some point life will stop functioning there.  This is an 

essential thinking skill we need to develop for a pure thought 

without any blemish or missing links, which also forms an 

unblemished spirit in an individual, towards eternity, which 

can be a part of God.  This theory also points to the quality 

of character, thought and deed that we need to achieve 

something in our life.  i.e. if we have a desire to achieve 

something, it should burn continuously in our mind until it is 

achieved.   If our desire is according to the rules and will of 

God, God supports it to achieve it.

III.  RESULTS AND DISCUSSIONS

This paper is presented to bring an innovative idea to solve 

psychic diseases based on certain thinking skill theories 

and to show how thinking skills can be used to solve many 

problems related with psyche.  Children develop cognitive 

strategies and effort-based beliefs about their intelligence 

when they are continually pressed to raise questions and to 

accept challenges, to find solutions that are not immediately 

apparent, to explain concepts, justify their reasoning, and 

seek information. The goal of education, therefore, should 

be to liberate and develop more fully these habits of mind 

and the skills associated with them. When we hold children 

accountable for this kind of intelligent behaviour, they take 

it as a signal that we think they are smart, and they come to 

accept this judgment.  This also will improve their mental 

health along with cognitive capabilities with positive thinking 

generating a new generation for a new sky and earth.  Internal 

mental processes such as problem solving, memory, and 

language will be more coherent and creative.

IV. CONCLUSIONS

Cognitive psychology is a branch of psychology that 

investigates internal mental processes such as problem 

solving, memory, and language.  Any problem rising in the 

psyche can have associated defects in their thinking skills.   

In this paper we are using thinking skills as a remedy for 
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psychic ailments.  This paper explained the basic philosophy 

of working of human mind and brain and how it can be 

controlled through thinking skills.  It also explained the 

components of a well-developed thinking skills program.  

This can be used as a remedy for the psychic ailments, 

which also can be extended to new emerging fi elds like 

Machine-Learning, Cognitive Computing, Affective 

Computing, Social-Neuroscience etc.
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Living Smart at Smart Home:A Smart Approach to 

Enhance Home Automation using IoT and AI

Abstract— In this approach presents the design of a Smart 

home system which is based on IoT [2] and AI [3] using 

user emotions and behaviors. The Internet of Things (IOT) 

technology establishes a connection between all things and 

the Internet via sensing devices and implements intelligence 

in the identification and management. Artificial Intelligence is 

evolving as a technology for developing automatic systems 

that can perceive the environment, learn from environment, 

and can make decision using case based reasoning. A smart 

home is one in which the various electrical and electronic 

appliances are wired up to a central computer control system 

so that they can either be switched on or off at certain times. 

The proposed system will be constructed by extending 

the existing system with additional features to support 

user feelings. It is done by using artificial intelligence for 

recognizing facial expressions and body movements. Here 

instead of predefined automatic configurations the system 

will respond according to the behavior of the user.

Keywords— Smart Home, IoT, AI, Emotion Recognition, 

Security, Energy Saving

I. INTRODUCTION

Smart home [1] is a well-equipped system that concentrates 

mainly on energy saving concept. Incorporating emotion 

recognition [3], Internet of things (IoT) [5] and online shopping 

with the system will enhance the saving perspective and also 

provide more satisfaction to the user.

“Smart Home” is the term commonly used to define 

a residence that has appliances, lighting, heating, air 

conditioning, TVs, computers, entertainment audio & video 

systems, security, and camera systems that are capable of 

communicating with one another and can be controlled even 

from a remote place by a time schedule, from any room in 

the home, as well as remotely from any location in the world 

by a portable smart device.

 

An emerging important feature of a smart home is 

conservation of the earth’s limited resources. More and more 

people are becoming aware of the ability to make their 

homes truly smart and green by utilizing home controllers 

integrated with all home subsystems

to increase energy savings by controlling lighting, window 

coverings, HVAC, irrigation and by monitoring usage. Many 

home controllers have built in monitoring systems whereby 

they calculate and log usage by all connected devices, giving 

the home owner heightened awareness and the knowledge 

to make changes as necessary. These systems can even be 

accessed over the Internet from anywhere in the world so the 

house owner can adjust consumption anytime, anywhere. 

Thermostat is the best example for this purpose.

smart technology currently on the market include internet 

enabled and controlled refrigerators, smart thermostats 

like the Nest thermostat, smart lights with light occupancy 

sensors and smart door locks and security systems. Most 

of these smart home devices now include a mobile app for 

managing them via a smartphone [1]

In this decade, Internet of Things (IoT) is also another 

emerging technology. Internet of Things (IoT) is a system of 

connected physical objects that are accessible through the 

internet. Simply, this is the concept of basically connecting 

any device with an on and off switch to the Internet (and/or to 

each other). This includes everything from cellphones, coffee 

makers, washing machines, headphones, lamps, wearable 

devices etc.

Another rich technology become popular in future will be 

the AI. Artificial intelligence is a branch of computer science 

that aims to create intelligent machines. Machine perception 

deals with the capability to use sensory inputs to deduce the 

different aspects of the world, while computer vision is the 

power to analyze visual inputs with few sub-problems such 

as facial, object and speech recognition.
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The interaction between humans and computers will be 

more natural if computers are able to perceive and respond 

to the human’s non-verbal communication such as emotions 

and expressions. Although several approaches have been 

proposed to recognize human emotions based on facial 

expressions or speech, relatively limited work has been 

done to fuse these two, and other, modalities to improve 

the accuracy and robustness of the emotion recognition 

system [3]. The results reveal that the system based on facial 

expression gave

better performance than the system based on just acoustic 

information for the emotions considered.

Smart Home with smart devices is established with the help 

of IoT. Nowadays Smart home is a well-defined infrastructure 

with only one intension is to save energy. The insertion of 

emotion recognition will extend the scope of the system. 

Instead of making the smart devices on or off, here the system 

will respond automatically according to their happiness level. 

There not only focus on the facial expression but also their 

behavior. By this enlarge the scope of the system.

“Next-Generation Insurance: Tapping into the Intelligence 

of Smart Homes” by Agil Francis is the core reference paper 

which deals with the entire aspects of smart home systems 

and its components. “An Artificial Intelligence for Emotion 

Recognition from Micro-Expressions Using Unsupervised 

Recurrently Cascaded Cluster Classifier” by Ankush Rai 

discussed various aspects of Emotion recognition systems. 

“Design and Implementation of an IoT Access Point for Smart 

Home” by Chih-Yung Chang is focused on the design and 

implementation aspects of smart home using IoT. Similarly, 

“Artificial intelligence techniques for advanced smart home 

implementation” by M. B. I. REAZ is helpful to understand 

the implementation part of smart home using AI. The above 

papers are the major references of this paper.

1.1 Existing system

The existing system [4] is mainly concentrate on the basics 

of energy consumption and remote access. Smart home 

achieves this by the help of IoT. There are certain number of 

sensors and smart devices which enables the remote access. 

Also some of them can have certain kind of intelligence 

too. Let’s take an example of Thermostat, a device that 

automatically regulates temperature, or that activates a 

device when the temperature reaches a certain point. It is a 

part of Smart Home. But such devices are activated based on 

situations. It doesn’t depend on user emotions.

1.2 Proposed system

The existing systems are situation based. It could not depend 

on the user feelings. Let’s take an example, if the user is 

not well and can’t operate on the system. It makes some 

automatic configurations to make the user comfortable. But it 

may not be appropriate. The proposed system will construct 

by extending the existing system with additional feature 

to support user feelings [3]. It is done by using artificial 

intelligence for recognizing facial expressions [6] and body 

movements. Here instead of automatic configuration the 

system will respond according to the behavior of the user. 

The system just acts like a human support. Also smart devices 

are able to purchase essential things by online, that is it 

enables online shopping. As an example, if the user buys milk 

regularly after some days, the refrigerator will automatically 

order the milk online if feels it is necessary. Our intension is 

to maintain the user happy and satisfied as far as possible.

2. THE SMART HOME STRATEGY

Smart Home is a common term refers to automate the home 

appliances using controllers. In the proposed system we 

made a slight change to improve the efficiency of smart 

homes with the help of Artificial intelligence and Internet 

of Things (IoT). It is already implemented in some of the 

developed nations. The system requires few components to 

make such changes. The components are [4],

i. Controlled Devices:

In traditional way, the devices such as home appliances are 

operated by the user manually or may operate automatically 

on or off. But our aim is to enhance the features of the 

devices and improve access level. The controlled devices 

(Air Conditioner, Light, Fan, Gate and Motor) are connected 

with a controller which is used to make the configuration of 

the device according to predictions and the previous stored 

results.

ii. Controller:

Controller is the core part of the system which is responsible 

to control the home appliances with improved level of access 

and enhanced prediction mechanism to take automatic 

configuration for the respective devices. Each device 

(like A/C, Light, Fan etc.) are connected by the respective 

controllers. Controllers are able to make changes by the 

behavior analysis and made respective changes.

Controller Device

I/O Interface

User
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iii. I/O Interfaces:

The main idea is to establish a better communication 

between user and devices. For this we introduce some 

efficient sensors which act as an interface between user and 

devices and are capable of sensing the user’s emotions and 

thus to make automatic changes on the respective device. 

The sensors are repeatedly tracking the user changes 

including their emotion as such.

The diagrammatic representation of smart home is simply 

The components are described as the following manner,

2.2 Paradigm

Our ancient concept of Smart Home realizes that it is a way 

to establish remote access to the devices. Nowadays we 

are living in a busy world and automated things become 

popular. The proposed system has a self-learning capability 

to respond to the situations accordingly. Simply says that to 

maintain the user happiness.

Here controller is the heart of the system. It learns from 

the situations and predicts the configuration of the home 

appliances according to the changes in user’s behaviors. 

When automatic changes are done by the controller by 

prediction is accepted by the user then the behavior, 

accepted configuration, situation and all are store in the 

behavioral table. Behavioral table is a database which holds 

the configuration. If the user automatically gets the required 

configuration it will increase his/her happiness level. If the 

user rejects or updates automatic changes done by the 

controller it will lead to faulty prediction and update the new 

changes in behavior table. Then again controller continue the 

learning process. Then again the same situation is occurring 

then the controller will readjust the settings according to 

behavior table data. The process is continuing just like as a 

human being learning.

The diagrammatic representation for the process of user 

emotions and reconfiguration is
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The system is repeatedly watching the each and every 

movement of the user and makes predictions about the 

user to manage the home equipment’s in such a way that it 

increases the happiness level of the user. Here the system is 

capable for taking the emotions and the behavior of the user 

to improve the

way of interaction between the systems. But here the user 

is not directly communicating to the equipment, he/she is 

communicating to the I/O interface and it may sensors or 

cameras. If any action performed by the authenticated user 

is analyzed by the controller, then it takes necessary action 

by prediction.

After capturing the user’s emotions by the I/O interface 

it immediately passes that information to the controller. 

It analyzes the data to know whether it is valid or not (for 

example, the user just rises and down their hand and it 

doesn’t make any changes in his emotion or activity). If the 

data is valid then the data is take for analysis and predict 

the action to be taken to decrease the user’s effort to 

operate on the home appliances. Else just ignores the data. 

Controller refreshes its state and the I/O interface continues 

its capturing.

If the data is valid then controller will extract the data and 

scrap situation and the user behavior vector from it. Then 

search it in the behavior table and if a match is found then 

immediately update the configuration of respective device. If 

the user is not accepting the auto configuration done by the 

corresponding device controller, then update the behavior 

table entry with the relative change ratio. Relative ratio is 

explaining by an example, if the controller is adjusting the 

A/C cooling by 20o then later time the user changes it into 

22o, here the relative change ratio is 2. If the situation is 

again occurring, then if the calculated cooling will be 21o 

then the controller is adjusting the cooling into 23o. it is a 

typical example for the relative change ratio. The controller 

will apply this to any device like fan, light etc…

Finally, the changes done by the controller is updated in 

behavior table with the situation, user behavior and the 

device configuration.

2.2.2 Prediction System

The controller here is a self- learning system which is capable 

of taking action automatically according to the user’s 

behavior. Let us take an example,

If a person is suffering from fever and is not able to do all the 

things as a common man and most of time they take rest or 

may be on the bed. The controller will aim to keep track of 

the situation or the state and behavior of the user (here the 

situation is that the user in fever) so that the system can make 

automatic configurations and actions to reduce the user’s 

effort and it will be a great help. At this point the controller 

will take data repeatedly from the I/O Interfaces then after 

analysis, it predicts that the user is not well so that the cooling 

level of AC should not only be adjusted with the environment 

but also slightly down and make a warm surrounding and 

also save the device configuration, user state and situation 

on the behavior table. if the user rejects the automatic 

changes done by the controller on A/C then the controller is 

learning that the user need more/less cool than the currently 

adjusted range. So it updates the behavior table with latest 

configuration. Later the same situation is again occurring at 

that time the controller will recollect the configuration from 

the behavior table and readjust the device configuration. So 

controller is continuously learning from the situations.

The following diagram depicts the working of prediction 

system

This prediction system is based on Naïve Bayes Classifier 

[11]. Here the data read by the sensors are converted into 

textual representation and send to the controller. The 

controller searches behavior table for finding a best match 

with the inputs and contents of behavior table. For this the 

controller uses Naïve Bayes Classifier.

Even though the controller has a self-learning capacity, for 

better results more training is needed.

3. FEATURES

Effectual Power Utilization

Eco friendly energy generation in the home is the fundamental 

key attribute of the energy conservation in the smart homes. 

The self-generated solar power has already become popular. 

By analyzing the user’s emotions and situations the house 

hold electrical appliances will be turned on or off and thus 

the energy can be saved. There will be situations such as If, 

for example, a homeowner leaves the TV and video game 

box on all day, and the house members are far away from the 

home then the system can automatically detect the absence 

of users by using sensors and cameras and it can turn off the 

switches automatically. That is the smart homes are designed 

in such a way that the energy can be saved even if they forgot 
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to turn off the switches properly. More over the system will 

automatically adjusts the temperature and lights within the 

home according to the changes in our surroundings. It also 

ensures that the automatic changes are adaptable for its 

users.

The effectual power utilization can be achieved by using the 

ultra-efficient heat pumps which warm and cool your home 

by moving heat from one space to another. It can reduce 

primary energy consumption by 30-40 percent. Another way 

to save energy includes Advanced Window Controls. It is a 

window system which uses sensors and microprocessors 

to automatically adjust shading based on the amount of 

sunlight available sunlight and the time of day to ensure 

proper lighting and comfort, saving energy in an intellectual 

manner.

Security

The security is an essential feature of all the systems. The 

system is more secure from previous one. The system is 

active only on the presence of an authenticated user.

Let’s us consider an example, if an authenticated user is 

needed to open a door, walk near to the door and then the 

system automatically checks the authenticity of the user with 

his physical structure (mainly the facial expression) then door 

will be automatically opens for him. Simply it reduces the 

effort to open the door manually. If the person who want to 

open the door is not an authenticated user, the system will 

not respond automatically but he/she can manually open the 

door if he/she has the key.

Efficient Interaction

Nowadays most of us are busy and hence we all required a 

system with less input and maximum output. Here changes 

are made with traditional system by including the user 

behavior as the input so the input to the system is less 

compared to the traditional one. Because the proposed 

system will respond automatically with the user changes. If 

the user is not satisfying, then they can change the inputs and 

the system will also learn the change.

Waste management

The main issue with most of the houses are the waste 

management. Bio-gas plants are one of the simple solution 

for bio- degradable wastes. In the proposed system will have 

a bio-gas plants which has the facility to indicate the level of 

bio-wastes in the plant. The level should be notified in the 

smart device also. When the plant become full will indicates 

notification to the user. But the non-degradable wastes are 

another issue. It is solved by electrical decomposition. Such 

kind of wastes is decomposed with the help of electrical 

supply.

Fault Detection

If any of the home appliances become failure, then 

immediately the controller will take some auto correct 

options to recover from the failure. If it is recovers then the 

failure and successful recovery information is passed into the 

connected smart device else, it makes alarms to indicate the 

device failure and send the information to the connected 

smart device. It is a crucial situation that to detect the fault and 

correction mechanism to recover from it. It also challenges to 

the security feature.

For example, if the gates are not working then we can’t 

ensure the security. So the system should take care of the 

faulty detection. It is done by analyzing the electric supply 

usage of each and every device from it starting then take 

various factors like voltage current load etc. to predict the 

component failure.

4. ADVANTAGES

Security

Keep the devices and software as simple as possible in 

order to reduce the surface area available to attack and so 

that we can achieve security. Do not sue people who made 

security faults to you and ensure that the updates are secure. 

By providing artificial intelligence more secure sensors 

are attached with locking system and all which enables 

automatically only in the presence of an authenticated 

user. More over by monitoring the household activities and 

making all of the information available on your mobile device 

the smart home strategy establishes more security.

Ease of Access

We all may had some feelings such as we forgot to do 

something. The scenarios may occur while we are travelling 

to the work place or in an airplane ready to go on vacation. 

We ask ourselves that if we forgot to lock our home properly 

or we switched off the lights fans etc. In such situations 

smart homes offers a wide range of features from sensing 

the temperature of the home to monitoring the activities of 

family members. With the help of IoT the house owners can 

make sure that all the doors are locked and also can adjust 

the temperature suitable for pets and for elderly family 

members if any with a few touch on their smart device.

Acumen Home Appliances

The smart home technology includes a self-learning system 

which tracks the user’s behavior and performs activities 

accordingly. It makes use of Wi-Fi or internet to let you get 

access control even if you are away from the home. The system 

uses a continues learning process to make the devices such 

as air conditioner, fan, and other electronics equipment’s to 

perform in consonance with the user’s choice.
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5.CONCLUSION

Automation will able to improve the system’s efficiency and 

abate the effort from user’s side in order to interact with the 

house hold things. The proposed system will be slightly 

different from the existing one but it is more concentrate on 

user’s behavior or emotion. It has a prediction mechanism 

based on the user’s behavior and take necessary configuration 

to maintain the user’s happiness. Here the system is attaining 

prediction by the help of Artificial intelligence, the controller 

in the system is responsible to take such prediction based on 

the situations and moreover it provides remote access to the 

devices (A/C, Light, Door, Gate etc.), the system will provide 

notification in the smart device which is connected into the 

system via internet with some recommendations to made 

changes and if the user does not like the recommended 

option then there is also have a manual setting facility which 

have the existing system have already obtained.

This system is more secure than the existing one because 

here the system is responding upon the user changes 

and the environmental changes and only the presence of 

authenticated user can enable or use the system. In the case 

of other users, the system responds in the ordinary manner 

(as like existing system).

The system is easier to access. The existing one requires user’s 

interaction to change the device configuration according to 

the user’s need but here the I/O interfaces continuously track 

the user’s changes and pass it to the controller, according to 

the data the controller made the configuration automatically. 

So it needs less interaction than the previous one.

The smart home has a core feature is that to reduce the 

power usage. For that we implement remote access based 

on IoT. The power usage can be reduced by dimming the 

intensity of light in day times, level down the cooling level 

in winter days’ similar settings can be done the system 

accordingly. The proposed system provides situation based 

quick response. In the case of power, the smart home 

automatically readjusts the usage of light and cooling system 

and all home appliances by prediction mechanism. It will 

reduce the power usage. It also includes an effectual waste 

management system.

The existing system takes any actions while the environmental 

changes are reported via the connected smart device, but 

in the case of new strategy there are few more mechanisms 

for recovering automatically from the issue and make 

recommendations for the situation. The proposed system 

is capable of generating predictions and conclusions and 

so as to make recommendations by the help of IoT and AI 

technology. However, the new smart home strategy will 

become more powerful as well as helpful technology for the 

next generation builders.
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Multiband Hexagonal Shaped David Fractal Antenna 

with Koch Geometry for 

Wireless Communication Applications

Abstract-Modern telecommunication systems require 

miniature antennas with multiband characteristics that 

support simultaneous multiple wireless communication 

applications. Fractal antennas are characterized by 

space filling and self-similarity properties which results in 

considerable size reduction and multiband operation as 

compared to conventional microstrip patch antennas. This 

paper outlines a quad band antenna design based on fractal 

concepts. The proposed antenna is powered using proximity 

coupled feed method implemented in a multilayer substrate. 

Koch fractal geometry is introduced on first iterated level 

David fractal antenna. With the introduction of Koch fractal 

geometry on all sides of six hexagons in the dual band 

first iteration level David fractal antenna produces multiple 

resonances at 1.342GHz, 1.376GHz 1.724GH and 2.182GHz. 

The proposed antenna is simulated using CST microwave 

studio. Designed antenna can be used for several wireless 

communication applications

Keywords: David fractal, microstrip feed,  Koch fractal,  fractal 

antenna,  quad band

1.  Introduction

Microstrip patch antenna consists of two metal plates, 

a radiating patch and a ground plane, separated by a 

dielectric substrate These microstrip antennas are fed with 

different types of feeding techniques including micro-strip 

line feed, coaxial feed, aperture coupling, gap coupling and 

proximity coupling [1]. Modern telecommunication system 

requires miniature antennas with multiband characteristics. 

Traditionally each antenna operates at a single frequency, 

where different antennas are needed for different 

applications. This causes a limited space and place problem. 

One technique to construct a multiband antenna is by 

applying fractal shape in to antenna geometry. Most of the 

fractal geometrics have the following characteristic feature, 

infinite complexity, fractional dimension, self-similarity and 

space filling. These important characteristics features of 

fractals can be utilized in antenna design to achieve the 

following advantages, miniaturization, multiband / wideband 

antennas and better efficiency. There is an ever growing 

demand in both military and commercial applications for 

antennas having the attributes of multiband behavior. Fractal 

geometrics with their complex iterative nature demonstrate 

these required attributes. 

The use of fractal antennas for multiband operation is 

reported in [2, 3]. An overview of different shapes used for 

fractal antennas were discussed in the above mentioned 

papers. There are many other fractal geometrics that 

have been found to be useful in developing antenna  

structures [4, 5].

A hexagon shaped David fractal antenna is reported in [6].  

The reported antenna resonates at two resonating modes 

centered at the measured frequencies of 1.79 and 3.385 

GHz. The first band finds application in GSM mobile phone 

communication and the second band finds application 

in WiMAX. The proposed multi-band antenna provides 

moderate gain and good radiation characteristics. The 

David fractal pattern is formed from the basic hexagon 

shaped patch or the initiator as in Fig. 1.a, by dividing it 

in to six smaller hexagons, six isosceles triangles and a  

David star at the center, the triangles and star are removed. 

It results in the formation of first level of iteration as shown 

in Fig.1.b. 

This paper proposes modification of reported work in 

[6]. To convert the dual band antenna in to quad band 

antenna. Koch curves are incorporated on each sides 

of all six hexagon of the first iteration level David fractal 

antenna as shown in Fig 1.c. The proposed antenna is 

simulated using CST microwave studio the electromagnetic 

simulator. The Koch curve fractal geometry is combined 

with the first iteration level David fractal antenna is 

proposed to achieve the desired characteristics for wireless 

applications. The simulated return loss characteristics, and  

radiation pattern of the proposed antenna are presented in 

the succeeding sections.
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Fig. 1 Different stages of proposed David fractal geometry 

(a) zeroth iteration level (b) first iteration level and (c) first 

iteration level with Koch geometry

II. ANTENNA DESIGN AND FABRICATION.

The proposed microstrip fractal antenna is designed for FR-4 

substrate with thickness h = 1.6 mm, loss tangent of 0.002 

and relative permittivity of 4.3. The side view of the proposed 

hexagonal shaped David fractal microstrip antenna with 

Koch fractal geometry is shown in the Fig. 2. The proximity 

fed antenna is designed for an input impedance of 50Ω with 

design parameters are as given in Table 1.

Fig. 2: Side view of the of the proposed hexagonal shaped 

David fractal microstrip antenna with Koch fractal geometry 

with parameters as in Table 1

The geometry of the proposed hexagonal shaped first 

iteration level David fractal microstrip antenna with Koch 

curve geometry is illustrated in Fig.3. 

Fig 3 Geometry of the proposed hexagonal shaped David 

fractal microstrip antenna with Koch fractal geometry.

The Fig.4 shows the cross sectional view of the proposed 

hexagonal shaped David fractal microstrip antenna with 

Koch fractal geometry.  The radiating patch is etched on 

upper surface of substrate S1.  A microstrip feed line with 

length Lf, and width Wf is etched on the upper surface of 

substrate S2. The substrate S2 is situated beneath substrate 

S1 and the bottom surface of the substrate S2 performs as 

the ground plane.

 Fig. 4: Cross sectional view of the hexagonal shaped David 

fractal microstrip antenna with Koch fractal geometry with 

parameters as in Table 1

The resonant properties of the proposed hexagonal shaped 

David fractal microstrip antenna with Koch fractal geometry 

have been optimized using electromagnetic field solver 

CST microwave studio. The optimized dimensions of the 

proposed antenna are given in the Table 1. This table contains 

the length of substrate, width of the substrate, length of the 

ground plane, width of the ground plane, length of the feed 

line, width of the feed line etc. All dimensions are measured 

in mm.

Table 1: Optimized dimensions of the hexagonal shaped 

David fractal microstrip antenna with Koch fractal geometry

Lg Wg d1 d2 Lf Wf

80 100 21.20 3.5 45 3

III. RESULTS AND DISCUSSION

The Fig. 5 shows the simulated return loss characteristics of 

the proposed hexagonal shaped David fractal microstrip 

antenna with Koch fractal geometry. The proposed antenna 

shows quad band characteristics. It is observed that the 

presence of Koch geometry on each side of all six hexagons 

of the first iterated level David fractal antenna produces two 

more band and all the bands are shifted towers the lower 

side.

The simulated -10 dB impedance bandwidth for the lower 

band is 16MHz or 1.2%, (1.335 -1.351GHz) with peak 

resonance at 1.342GHz, similarly in the case of second 

band it is 41.4MHz or 3.01%, (1.3666 -1.408GHz) with peak 

resonance at 1.376GHz , for the third band it is 14.5MHz 

or 0.85%,(1.7164-1.7309GHz) with peak resonance at 

1.724GHz and for the upper band is 51.4MHz or 2.33%, 

(2.1576 -2.209GHz) with peak resonance at 2.182GHz. 
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Fig.5. Simulated return loss characteristics of the proposed 

hexagonal shaped David fractal microstrip antenna with 

Koch fractal geometry

The 3D radiation patterns of the proposed hexagonal shaped 

David fractal microstrip antenna with Koch fractal geometry 

at the resonant operating frequencies computed through 

software simulation and is plotted in the Fig.6. It is noted from 

the return loss characteristics that the antenna resonates at 

four frequencies. The Table 2 shows the variation in peak 

beam maxima direction with respect to different resonance 

frequencies. The directivity plot of the proposed hexagonal 

shaped David fractal microstrip antenna with Koch fractal 

geometry is shown in Fig.7. It is observed from the plots that 

the angles of beam maxima of radiation pattern in all four 

resonant frequencies were steered in different directions.  

Fig.6. 3D Radiation pattern of the proposed hexagonal 

shaped David fractal microstrip antenna with Koch fractal 

geometry at (a) 1.342GHz  (b) 1.376GHz (c) 1.724GHz (d) 

2.182GHz

Table.2 Radiation characteristics for the proposed hexagonal 

shaped David fractal microstrip antenna with Koch fractal 

geometry

Resonant 

centre 

frequency 

GHz

Peak 

directivity 

(dBi)

Direction 

of beam 

maxima

Angular 

width (3dB)

1.342 3.7 -30 84.6

1.376 2.25 -220 100.8

1.724 7.47 -60 58.4

2.182 7.4 -120 90.0

Fig.7 Cartesian plots of the proposed hexagonal shaped 

David fractal microstrip antenna with Koch fractal geometry 

at (a) 1.342GHz (b) 1.376GHz (c) 1.724GHz (d) 2.182GHz

III. CONCLUSION

A miniaturized quad band microstrip antenna is developed 

by utilizing the space-fi lling and self-similarity properties of 

fractal geometries. Koch fractal geometry has incorporated 

on dual band David fractal antenna to get it modifi ed as quad 

band antenna. The radiation patterns show omnidirectional 

transmission performances. The antenna is suitable for 

various wireless communication applications.

V. REFERENCE

1.  J. R. James and P. S. Hall, “ Hand book of Microstrip 

Antennas”, Peregrines on behalf of the Institute of Electrical 

Engineers, 1989.

2. Omar M Khan, Zain U Islam and Qamar U Islam , “Novel 

Miniaturized Koch Pentagonal Fractal Antenna For Mutiband 

Wireless Applications”, Progress in Electromagnetic Research, 

Vol 141, 693-710, 2013

3. Carmen Borja and JordiRomeu, “ On The Behavior of 

Koch Island Fractal Boundary Microstrip Patch Antenna”, IEEE 

Transactions On Antennas and Propagation, Vol 51, No 6 

June,  2003

 4. Tripathi, S., Mohan, A., Yadav, S.,“A Compact Octagonal-

Shaped Fractal UWB Antenna with Sierpinski Fractal 

Geometry,” Microwave and Optical Technology Letters, 

57(3), pp. 570–574, 2015 

5. D. I .Li  and J. F. Mao, “ Koch Like Sided Sierpinski Gasket 

Mutifractal Dipole Antenna”, Progress In Electromagnetic 

Research, Vol 126, 399 – 427, 2012

6. Abraham, J. and Mathew, T. (2015) Dual Band David Fractal 

Microstrip Patch Antenna for GSM and WiMAX Applications. 

Wireless Engineering and Technology, 6, 33-40, 2015  

The Prescient-Journal of Science and Technology45



A Kernal K-Means Approach for Analyzing Big Data 

using Map Reduce Algorithm in Hadoop Systems

ABSTRACT

K-means is one of the most famous partition clustering 

algorithms because it is a very simple, statistical and quite 

scalable method. But, k-means cannot be used for Big Data 

analysis directly. It prefers only compact and isolated clusters. 

This algorithm is mostly sensitive to the chosen initial centers 

and thus a proper initialization is hard for obtaining an ideal 

solution. To overcome these limitations k-means ++ algorithm 

is introduced which chooses the centers one by one and there 

by achieve an optimal solution. But it is not efficient as the size 

of the data increases due to less scalability. Big data is not only 

handles the data being stored in traditional warehouses but 

also the data not suitable to be stored in those warehouses. 

Thus there is requirement of entirely new frameworks and 

methods to deal in Big Data. The major challenges that 

occurs when using big data is in filtering most important 

data from a large data sets and handling data efficiently. To 

improve its scalability and efficiency, We use Map Reduce 

along with the k-means++ method. It can reduce the number 

of MapReduce jobs by using only one MapReduce job to 

obtain k centers. This approach describes a solution for this 

problem by using an algorithm called MapReduce, Hadoop 

runs applications using the MapReduce algorithm, where 

the data is processed in parallel with others. This algorithm 

divides the task into small parts and assigns them to many 

computers, and collects the results from them which when 

integrated, form the result dataset. MapReduce is a parallel 

programming model for writing distributed applications for 

efficient processing of large amount of data such as multi-

terabyte data-sets, on large clusters of commodity hardware 

in a reliable, fault-tolerant manner. 

Keywords :- Kernal K-Means, Big data, Hadoop, Clustering , 

Scalability, Map Reduce

INTRODUCTION

K means ++ is used because it gives the optimal solution in 

optimistic time. Approximate kernel K-means provides good 

tradeoff between scalability & clustering accuracy but it 

works better for the data set with small size as the data set size 

increases it becomes inefficient to provide optimal solution 

in time. Big Data has enormous volume, high velocity, much 

variety and variation. These features of Big Data present the 

main challenges in analyzing Big data which are: (1) Efficient 

and effective handling of large data, (2) Processing time and 

accuracy of results trade –off; and (3) Filtering important and 

relevant data from all the data collected. When it comes to 

dealing with huge amounts of scalable data, it is a hectic task 

to process such data through a single database. MapReduce 

frameworks, such as Hadoop, are becoming a common and 

reliable choice to tackle the so called big data challenge, 

see (V. A. Ayma a and R. S. Ferreira a, 2015). So we are using 

MapReduce algorithm in hadoop systems along with kernel 

k means.

Hadoop runs applications using the MapReduce algorithm. 

Map-function takes an input pair and produces a set of 

intermediate key/value pairs, see (Shweta Mishra and Vivek 

Badhe, 2016). Apache Hadoop is an open source data 

platform facilitating a fundamentally new way of storing 

and processing data. Instead of relying on expensive, 

proprietary hardware and different systems to store 

and process different types of data, Hadoop allows for 

centralized, distributed parallel processing of huge amounts 

of data across inexpensive, industry-standard servers. The 

Hadoop framework application works in an environment 

that provides distributed storage and computation across 

clusters of computers. Hadoop is designed to scale up from 

single server to thousands of machines, each offering local 

computation and storage.

SYSTEM DESCRIPTION

The Hadoop Distributed File System (HDFS) is based on the 

Google File System (GFS) and provides a distributed file 

system that is designed to run on commodity hardware. It has 

many similarities with file systems. However, the differences 

from other distributed file systems are significant. It is highly 

fault-tolerant and is designed to be deployed on low-cost 

hardware. It provides high throughput access to application 
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data and is suitable for applications having large datasets.

Here we tend to propose the global kernel k-means 

algorithmic rule. It is a specified algorithmic rule for optimizing 

the cluster error in featured area that employs kernel 

k-means as an area search procedure. The rule works in a 

progressive fashion by finding all issues with one, M clusters, 

utilizing kernel k-means, so as to resolve the M -clustering 

problem. The concept behind the planned methodology 

is that a close to optimum answer with M clusters is often 

obtained by beginning with a close to best answer with M�1 

clusters and initializing the M-th cluster suitably supported 

an area search. throughout the native search the M-th cluster 

is initialized many times (specifically N times wherever N is 

that the size of the dataset) and therefore the answer with 

all-time low cluster error is kept because the answer with M 

clusters. Since the best answer for the 1-clustering problem 

is understood, the on top of procedure are often applied 

iteratively to search out a close to best answer to the M 

cluster downside.

MapReduce is a processing technique and a program model 

for distributed computing based on

change. This simple scalability is what has attracted many 

programmers to use the MapReduce model.

•	 Generally MapReduce paradigm is based on sending the 

computer to where the data resides!

•	 MapReduce program executes in three stages, 

namely map stage, shuffle stage, and reduce stage. 

 o Map stage : The map or mapper’s job is to process 

the input data. Generally the input data is in the form 

of file or directory and is stored in the Hadoop file 

system (HDFS). The input file is passed to the mapper 

function line by line. The mapper processes the data 

and creates several small chunks of data.

 o Reduce stage : This stage is the combination of the 

Shuffle stage and the Reduce stage. The Reducer’s 

job is to process the data that comes from the mapper. 

After processing, it produces a new set of output, 

which will be stored in the HDFS.

•	 During a MapReduce job, Hadoop sends the Map and 

Reduce tasks to the appropriate servers in the cluster.

•	 The framework manages all the details of data-passing 

such as issuing tasks, verifying task completion, and 

copying data around the cluster between the nodes.

•	 Most of the computing takes place on nodes with data on 

local disks that reduces the network traffic.

•	 After completion of the given tasks, the cluster collects 

and reduces the data to form an appropriate result,

In MapReduce, the data is given a list of records that are 

represented as (key, value) pairs. Basically, a MapReduce 

program consists of two phases: In the “Map” phase, the 

records are arbitrarily distributed to different computing 

nodes (called “mappers”) and each record is processed 

separately, independent of the other data items. The map 

phase then outputs intermediate (key, value) pairs. In the 

“Reduce” phase, records having the same key are grouped 

together and processed in the same computing node 

(“reducer”). Thus, the reducers combine information of 

different records having the same key and aggregate the 

intermediate results of the mappers. The results are stored 

back to the distributed file system.

On top of this new programming model, Hadoop and other 

implementations of the MapReduce framework show a lot of 

non-functional advantages: They are scalable to clusters of 

many computing nodes, which are easily expanded by new 
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nodes. They are fault-tolerant: If one of the computing nodes 

fails during the execution of the program, the work of the 

other nodes is not affected or discarded, just the records 

that were currently processed on the failing node have to 

be processed again by another node. This fault tolerance 

particularly supports running Hadoop on commodity 

hardware. For example, organizations often have tens 

or hundreds of desktop computers which are only used 

at certain times of day and to the most part just for office 

applications. These computers often show much unused 

capacity in terms of processor time and disk space. Using 

Hadoop, these available resources can be easily used for 

distributed computing

PROPOSED SYSTEM

MapReduce is the original core of processing in Hadoop. It is 

a programming paradigm which is used for data processing 

to allow massive scalability across hundreds or thousands 

of servers in a Hadoop cluster. Compute workloads are 

executed in the location as the data with MapReduce and 

Hadoop. Data storage and computation coexist on the same 

physical nodes in the Hadoop cluster. MapReduce processes 

exceedingly large amounts of data without being affected by 

traditional difficulties like network bandwidth providing of 

this data proximity.

K-means++ is implemented by using MapReduce, it needs 

k rounds and 2k MapReduce jobs. In addition, large amount 

of data need to be transferred between multiple machines. 

This approach develops a k-means++ initialization algorithm 

in the situation with a very large amount of data by virtue of 

MapReduce. The main idea is to use only one MapReduce 

job, instead of 2k MapReduce jobs. The importance of 

k-means++ with MapReduce is to improve clustering of data 

in Hadoop bigdata.

ADVANTAGES

•	 Scalability – Hadoop is a platform that is highly scalable. 

This is largely because of its ability to store as well as 

distribute large data sets across plenty of servers.

•	 Data Model Flexibility - Hadoop can handle any and all 

types of data. The underlying Hadoop HDFS filesystem 

allows for storing any type of structured or unstructured 

data. No need for expensive ETL or data pre-processing 

during data load.

•	 Cost_effective Solution- Hadoop’s highily scalable 

structure with map reduced programing allows the storage 

and processing of data in a very affordable manner 

•	 Security and Authentification- Map reduce works with 

HDFS and HBase security that allows only approved users 

to operate on data stored in the system.
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•	 Parallel Processing- It allows multiple process to take on 

divided task, such that they can reduce the runtime

 

CONCLUSION

In this paper we discussed the basic concept of K-means 

and Mapreduce.Architecture represent the flow of data 

processing.
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Marie Sklodowska Curie was pioneer in the radiation 

research. She was a committed scientific intellect during the 

Victorian era when the  academic opportunities were very few 

for women.  She found it extremely difficult to get accepted by the men in the University of Warsaw 

and left the country to get a Ph.D. Marie married her fellow researcher Pierre Curie and they could 

isolate Radium and  Polonium (Named after her native country Poland) 

from Uranium based ore Pitchblende for which they have awarded the 

Nobel Prize with the physicist Henri Becquerel in 1903. Marie and her 

husband were absolutely single minded in their pursuit of scientific 

inquiry and they even refused to go in person to receive the prize which 

they thought as affecting the progress of research. Though she lost her 

husband in an accident, Marie again made history through her second 

Nobel prize in Chemistry. 

Marie Curie seems to have been unaware, or indifferent to, the dangers that resulted from regular exposure to radiation. She would 

often carry test tubes containing radio isotopes in her pocket. Her death from leukaemia at an age of 66 was believed to be as a result 

of radiation exposure. 

Her achievements included the development of the theory of radioactivity (a term that she coined) and techniques for isolating 

radioactive isotopes. She founded the Curie Institutes in Paris and in Warsaw, which remain major centres of medical research today. 

During World War I, she developed mobile radiography units to provide X-ray services to field hospitals. She was the first woman to 

win a Nobel Prize, the first person and only woman to win it twice, the only person to win a Nobel Prize in two different sciences, and was 

part of the Curie family legacy of five Nobel Prizes. She was 

also the first woman to become a Professor at the University 

of Paris. She was known for her honesty and moderate life 

style and gave much of her Nobel Prize money to friends, 

family, students, and research institutions. Marie Curie is such 

a  role model especially for all women in science. The impact 

of her spirit of scientific inquiry and integrity still remain as 

true inspiration for the world of Science.

Dr. Santhosh Potharay

Commemorating 150th Birth Anniversary of Madame Marie Curie




