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ABSTRACT

The usage of biogas as a potential fuel in a spark ignition (SI) engine is the theme for the present study. The exhaust gas
recirculation (EGR) is a significant technique for improving the performance of the SI engine. Thus, the novelty of the
experimental investigations lies in implementing the EGR technique for emission control of the biogas-fueled engine. The raw
biogas (52% methane and 47% carbon dioxide), obtained from a biogas digester (using cow dung as the source), was the engine
fuel for a four stroke, water cooled, variable compression ratio SI engine set-up. Here, the engine performance and emission
related parameters were measured. When operated in the raw biogas mode at an optimum spark timing of 45 �CA before the top
dead center, the engine produced maximum torques of 11 N m, 14 N m, and 16 N m for compression ratios 8, 9, and 10, respectively.
The effect of different EGR rates on the emission control was also investigated. The net heat release rate without EGR was found
to be 22.623J/�CA at 368 �CA, which further reduced to 14.233 J/�CA at 386 �CA for EGR10. Moreover, it was clearly evident that
low EGR rates (below 10%) were effective in reducing NOX significantly, with minor compromise in power and brake specific fuel
consumption. But the emissions of hydrocarbon and carbon monoxide were found to be higher with the increase in EGR. The
operation of the engine with medium or heavy EGR rates resulted in issues related to intense pressure fluctuations and large
cycle-to-cycle variation in performance. Thus, the present investigations recommend the use of low EGR (below 10%) in a
biogas-based engine for lower NOX emission and better fuel efficiency.

Published under license by AIP Publishing. https://doi.org/10.1063/1.5045742

I. INTRODUCTION

The critical issues of fossil fuel depletion and environmental
protection prompt researchers around the globe to explore
alternatives to petroleum based fuels (Ramalingam et al., 2018
and Dhinesh et al., 2018). Liquid fuels (i.e., alcohols and vegetable
oils) and gaseous fuels (hydrogen, biogas, producer gas, etc.) are
promising renewable energy sources. Among them, gaseous
fuels are more suitable for internal combustion (IC) engines
because of their wider range of flammability limits, higher
hydrocarbon (HC) ratio, and capability to form homogeneous
mixtures (Al-Baghdadi, 2004 and Porpatham et al., 2013). Very
low levels of pollutant emission were reported for spark ignition
(SI) and compression ignition (CI) engines using gaseous fuels.
Biogas is one such renewable fuel and attractive source of
energy produced from anaerobic digestion of organic matter

(Hotta et al., 2019a and Marou�sek et al., 2018). It consists of
approximately 50%–70%methane (CH4), 25%–50% carbon diox-
ide (CO2), 1%–5% hydrogen (H2), 0.3%–3% nitrogen (N2), and
other impurities, notably hydrogen sulfide (H2S). In some cases,
it is composed of 60% CH4 and 40% CO2 (Crookes, 2006 and
Huang and Crookes, 1998). Since the auto-ignition temperature
of biogas is comparatively higher than that of gasoline, it can
resist knocking which is desirable in the SI engine (Porpatham
et al., 2007, 2012, and 2013). Due to the higher antiknock index, a
biogas fueled SI engine can sustain higher compression ratios
(CRs) than gasoline-fueled engines. Further, it enhances their
thermal efficiency and reduces fuel consumption (Porpatham
et al., 2007). However, the better suitability of spark ignition
engines to high-octane fuels can be harnessed only if special
attention is paid to accommodate a gaseous fuel. Such a
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Abstract -COrrelatcd Observations arise in Win:less Sensor 
Nctworlcs (WSNs) comprising of crowded sensor nodes 
monitoring a common physical phenomenon. Conelation exists 
both in spatial and time domain, numerous models have 
addressed linear dependency in sensor observations. However, 
Copulas model both linear as well as non-linear dependency in 
spatial domain. In this paper we have proposed a fusion model 
for generalized case using Copulas and evaluated it for a tri-
variatc case. A 30 Copula model previously introduced is 
computed and analyzed based on Neyman-Pearson framework. 
Gaussian and Student-I Copulas demonstntc a superior 
performance for spatially correlated observations as compared 
to Cliair-Varsbncy rule for independent observations. 
Inda Tenns-Win:lcss sensor networks, distributed detection, 
spatial correlation, copula, fusion, Tri-variate. 

I. INTRODUCTION 

carried out for statistically independent observations. 
Given the hypothesis, Likelihood Ratio Test (LRT) for 
local sensor decision rules under the Bayesian and 
Neyman Pearson criterion is proved in [4). When 
assumption of conditional independence does not hold 
problems tend to be more complex. This is illustrated in 
[ 5] where authors designed a distributed detection system 
and studied the effect of correlated noise on system 
performance. Assuming local sensors have same 
operating point and symmetric distribution, signal 
detection is done. Detection of known signal in additive 
Gaussian and Laplacian noise is considered but, the 
observations resulted into performance loss. Thus 
distributed detection with conditionally dependent 
observations is known to be a stimulating problem. 
Towards this end design of fusion rules using correlated 
decisions has been considered. A new approach is 

Wireless Sensor Networks is composed of randomly discussed taking into account spatial correlation and 
deployed sensor nodes and the main aim lies in detection constraining the local sensors to be binary quantizers. 
of events. Events like landslides, forest fires, earthquakes, This problem is analyzed in [6) and they proposed a 
tsunamis, etc. [I] may cause damage to human lives if not novel method to fuse correlated sensor decisions obtained 
detected accurately. WSNs can be implemented for by binary quantization. Proposed work used Neyman 
continuous monitoring and detection of such events, but Pearson framework based on Copula theory to construct 
scenarios in this case require high density of sensor nodes. joint density of sensor observations. Use of Gaussian and 
Detection, parameter estimation or tracking are the main Student-I copulas is also discussed. However authors in 
tasks in applications of WSNs. The main aim of any this paper focused on two sensor design analysis. In [7] 
sensing system is detection of event. For example, in the event detection problem is considered, where sensors are 
cases of environmental monitoring, it is of interest to first designed as uniform multilevel quantizers. Analysis is 
detect the location of forest fire, before detennining the done for two sensor case using copula theory for fusion 
extent of fire spread. For systems observing rare events of data. Also extension for N sensor case is done which 
such as surveillance systems, detection of event is always illustrates evaluating N dimensional integrals thereby 
necessary. increasing computational processing. In [8] Copula based 

Detection of such events, result into correlated models are suggested for spatial interpolation to analyze 
observations in space and as well as time domain. A traffic flow from remote microwave sensors. Results of 
survey on decentralized detection by authors in [2] copula-based models are compared with three kriging 
illustrated that dependent randomization requires larger methods. Rcs11lts illustrate that for complex tr:iflic 
co-ordination between sensors. Such co-ordination can be conditions Copula-based models are more effective and 
carried off-line and no additional online communication arc also insensitive to the effects of temporal changes. 
is required. Authors in [3] started prelimin~ry work on Further a tri-variate model is developed in [9] using R-
distributed detection with fusion as an active reseaich vine decomposition. But the model evaluated and 
area. The goal was to design a theoretical_ framework for analyzed multivariate copulas using a cascade ofbZ'variat 
detection with distributed sensors due to disadvantages of 
centralized scheme. Wherein for Centralized scheme 1siclcring above limitations e t to 
computational complexity of the Fu~ion Center in (:): eve O /, :1c-.·:Jrk for independe ell as 
tremendously. Also most of the previous anal atio,1s using Copulas. 

Gl thematical frnmcwor • )l\rg Log-
R test for fusio,l stat' 1cs of sensolnd 

-1 Dep 01 . ectromcs 
Pi Telec:,mmumc,,llon Enyg, 

~6: 1 / v .. 1 , v 1,,r,n1·sco1legaol 
°4~(J i§J'°' £ng,r,,.,,, •. ng & Tbchnt>l:)g'( 

/It*" Vo:1,i Road 40l 2Ul. 

Manu$Cripl rcc<ivcd April 2, 2019; revi~d Sepltmbcr 3, 20 
doi:I0.12720/j,11114.10.951-957 

02019 Journal ofCommunicut1v1i:t 

admin
40_Tri-variate copula modeling for spatially correlated observations in wireless sensor networks by Mrs. Sunayana Jadhav

admin
AreaHighlight

admin
AreaHighlight



n 

-0 

KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOi. 13,NO. 9, Sep 2019 Copyright@ 2019 KSll 4390 

Time Shifted Pilot Signal Transmission 
With Pilot Hopping To Improve The Uplink 
Performance of Massive MIMO System For 

Next Generation Network 
Amrita Ruperee1

·, and Shikha Nema2 
1 Department of Electronics and Communication Engineering. 

S.N.D.T. University, Mumbai-400015 - INDIA 
(e-mail: amritaruperee@gmail.com] 2 Department of Electronics and Communication Engineering. 

S.N.D.T. University, Mumbai-400015 - INDIA 
(e-mail: shikhanema@gmail.com] 

*Corresponding author: Amrita Ruperee 

Received January 25, 2019; revised March 12, 2019; accepted April 7, 20/9; 
published September 30, 20/9 

Abstract 

The paucity of pilot signals in Massive MIMO system is a vital issue. To accommodate 
substantial number of users, pilot signals are reused. This leads to interference, resulting in 
pilot contamination and degrades channel estimation at the Base Station (BS). Hence, 
mitigation of pilot contamination is exigency in Massive MIMO system. The proposed Time 
Shifted Pilot Signal Transmission with Pilot signal Hopping (TSPTPI I). addresses the pilot 
contamination issue by transmitting pilot signals in non-overlapping time interval with 
hopping of pilot signals in each transmission slot. Hopping is carried by switching user to new 
a pilot signal in each transmission slot, resulting in random change of interfering users. This 
contributes to the change in channel coefficient, which leads to improved channel estimation 
at the BS and therefore enhances the efficiency of Massive MIMO system. In this system, 
Uplink Signal Power to Interference plus Noise Power Ratio (SINR) and data-rate are 
calculated for pilot signal reuse factor I and 3, by estimating the channel with Least Square 
estimation. The proposed system also reduces the uplink Signal power for data transmission of 
each User Equipment for normalized spectral efficiency with rising number of antennas at the 
BS and thus improves battery life. • 

Keywords: Channel estimation, Hopping, Pilot contamination, Pilot signal, Si 
Interference plus Noise Power Ratio. 
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ABSTRACT 
Genetic syndromes often cause intellectual disability and facial dysmorphism. These dysmorphic 
facial characteristics provide distinct information whlch can be used In the ldentificatlon of various 

syndromes. However, identification of dysmorphism using a computer is complex since It involves 
scientifically measuring the facial features and correlating with pathological proportions. Here we 

describe our work on image-based screening for dysmorphic children which uses the basic concept 

of symmetry and geometry of the human face. Frontal face images are used to facilitate syndrome 
identification. Various facial landmarks are selected, different angles and distances are computed 
for normal and affected face images. It was observed that Support Vector Machine with Radial Basis 
Function kernel (SVM-RBF), Linear Discriminant Classifier (LDC), and Quadratic Discriminant Classi 

fier (QDC) are suitable to classify the faces and bucket them in dysmorphic and non-dysmorphic 
categories. Maximum classification accuracy achieved is 89.19% by Linear Discriminant Classifier.

1. INTRODUCTION

Genetic syndromes cause abnormalities in internal body 
organs as well as in the facial appearance of an indi 
vidual. Generally, abnormalities are related to the heart, 
blood vessel, denture, kidney, face, etc. Typical abnormal 
ities related to face are long face, large prominent ears, 
broad forehead, short nose with a broad lip, wide mouth, 
etc. (1). Facial features are prominent discriminating fac 
tors in identifying a person with the syndrome. Typical 
known syndromes affecting facial features are Fragile X 
syndrome, Williams Syndrome, Prader-Willi syndrome, 
Down syndrome, Mucopolysaccharidosis II, Cornelia de 
Lange Syndrome, Cri-du-chat Syndrome, Smith-Lemli 
Opitz Syndrome, etc. [1]. Some of these syndromes can 
be diagnosed before birth (prenatally) or after birth 
(postnatally). Prenatal tests involve some risk to mother 
and foetus. They are very uncommon. Diagnosis after 
birth is generally based initially on physical signs of the 
syndrome and delayed development which includes delay 
in speech and language skills, motor skills like walk 
ing, running, etc. To support the diagnosis, chromosomal 
test and genetic test are performed which are costly and 
time-consuming (2]. Healthcare infrastructure in rural 
India is severely resource constrained. Constraints are in 
terms of both physical resources and medical skills. Early
detection of dysmorphism in children is one such unad 
dressed issue arising out of these concerns. Early screen 
ing could possibly help these children to lead a reasonably 
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better quality of life. In this simulation-based experimen 
tal study, a simple non-invasive method is proposed to 
identify the syndrome at a low cost. This algorithm has a 

potential to be a diagnostic tool after further experimen 
tation and study. At this stage, the present work may not 
be used directly in human health diagnostics and patient 
management. 

Algorithms to work on face images are available but are 
mainly for recognition of faces and Content-Based Image 
Retrieval (CBIR). Typical work on face recognition is 
based on faces with various angles [3), Facial Action 
Coding System (FACS) and Local Binary Pattern (LBP) 
[4), low-rank sparse representation (5]. In Ref. (3), the 
algorithm is based on the combination of Approximate 
Dynamic Programming (ADP) called Action-Dependent 
Heuristic Dynamic Programming (ADHDP) and Parti 
cle Swarm Optimization (PSO). This method is used to 
recognize faces with various angles. In Ref. (4), facial 
expression recognition is based on FACS and "Uniform" 
LBP to represent facial expression from coarse to fine. 
In Ref. (5], Low-Rank Sparse Representation-Based Clas 
sification (LRSRC) method was used for robust face 
recognition. In Ref. [6], authors proposed a method for 
automatic localization of facial landmarks for expressive 
images. In Ref. [7], facial landmark detection method was 
proposed by authors for different head poses and occlu 
sion. This work proposes different measurements on face 

HEAD 
Dept. of Information Technology 

Vidyavardhini's College of 
Engineering and Techoology. 

Vasai Road 4| 202. 

admin
53_Genetic Syndrome Identification: An image Processing Approach by Mrs. Archana Ekbote

admin

admin
AreaHighlight



admin
54_Estimation of Building Construction Cost Using Artificial Neural Networks by Mr. Viren Chandanshive

admin
AreaHighlight

admin
AreaHighlight

admin
AreaHighlight

admin
AreaHighlight
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Abstract. Present investigations deal with development of a novel variable compression ratio (VCR) mech-

anism and its implementation in a small and relatively large size single-cylinder engines. Operation of this

mechanism is found to be smooth and effective in the running condition of the engine as well. This mechanism,

when incorporated in the small size spark ignition HONDA engine, portrayed improvement in engine perfor-

mance with increment in compression ratio (CR) for petrol and kerosene. Their respective optimum CRs 5.02

(petrol) and 5.27 (kerosene) are higher than the base value 4.8. In case of large size KIRLOSKAR engine, the

present VCR mechanism is found to be useful while operating with liquefied petroleum gas (LPG), where

measurements showed that combustion duration is lower with LPG for CR 9.79 as compared with base value

9.0. The present experiments clearly demonstrate the usefulness of VCR mechanism in improving engine

performance for a given fuel and broadening the range of alternative fuels burnt in the engine. Ease of

fabrication, simplicity in installation, accessibility in troubleshooting and smooth run-time alterations are the

advantages with the current novel mechanism.

Keywords. Variable compression ratio; spark ignition engine; ball screw assembly; engine head modification;

clearance volume.

1. Introduction

The internal combustion (IC) engines are used across a

range of vehicles from passenger cars to heavy transport

vehicles and for power farm equipment. In view of such

extensive use of the IC engines, many governments and

allied organizations are insisting for innovations to adapt

fuel-economy standards. Variable compression ratio (VCR)

is one of the promising technologies considered to enhance

the performance of the engine and thereby achieve fuel

economy. Provision of the VCR attachment is essential to

vary the compression ratio (CR), especially for spark

ignition (SI) engines, where ‘‘knocking phenomenon’’

limits the performance. Besides, these Otto-cycle-based IC

engines, used in most of the applications, have fixed CR.

This constraint limits the engine performance with uncon-

trolled usage of a given fuel and narrows down the type of

fuels to be burnt in the engine. VCR technology broadens

the application envelope of the engine by improving its

performance for a given fuel and facilitates flexibility of

use of various fuels. Thus, ability to vary the CR reduces

the dependence on a particular fuel. Moreover, it improves

the engine performance for the same maximum possible

cycle temperature and load conditions with use of a par-

ticular fuel.

Over the past few years, various companies have devel-

oped several prototypes related to VCR engine, although

those products are not yet realized in large scale. However,

development of some mechanisms for VCR is the outcome

of all those efforts. In the year 1924, the VCR concept was

first put forth by Matson [1] using a compensating con-

necting rod for varying the CR, and later by Kratzer [2] in

1942 though development of a VCR engine. Then, in 1956,

Mansfield [3] worked on a piston-enabled mechanism for

VCR in IC engine. Among all the developments so far, the

notable ones are based on modification in cylinder head [4]

and crankshaft side [5, 6]. A ‘‘Pressure Reactive Piston

(PRP)’’ technology with modification of the piston geometry

has also been developed [7]. Here, the CR varies with the

increase or decrease of cylinder pressure.

Implementation of VCR mechanism for performance

analysis of an engine has also been a topic of research in the

open literature. Caris and Nelson [8] conducted experi-

ments on a series of eight-cylinder engines to understand

the effect of CR on volumetric efficiency, mean effective

pressure and indicated thermal efficiency using gasoline.

The best performance of the engine has been reported at an

intermediate CR. Abdel and Osman [9] studied the effect of

varying the CR on the engine performance with different*For correspondence
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GENETIC SYNDROME DETECTION USING 
RADON TRANSFORM AND BIT PLANES 
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ABSTRACT 

Genetic syndromes develop different symptoms. One of the commonly observed 
symptoms is facial dysmorphisms. Hence syndromes may be detected based on facial 
images. This paper proposes a Radon transform based method for detection of facial 
dysmorphism. Detection results were improved using bit plane slice approach. Most 
significant four bit planes of Radon transformed image are proposed to be used for 
feature extraction. Linear Discriminant Classifier (LDC) and Quadratic Discriminant 
classifier (QDC) were used for classification. Comparing the results of Radon 
transform and Radon transform and bit plane slicing, it is observed that accuracy is 
more by 2.71% using QDC and 10.81% using LDC in later case. 
Keyword: Radon transform, Bit plane slicing, Genetic syndromes. 
Cite this Article: Archana P. Ekbote and Varsha R. Ratnaparkhe, Genetic Syndrome 
Detection Using Radon Transform and Bit Planes. International Journal of Computer
Engineering & Technology, 9(6), 2018, pp. 181-188. 
http://www.iaeme.com/IJCETissues.asp?JType=IJCET&VType=9&IType=6 

1. INTRODUCTION 
In most cases genetic syndromes result in changes in physical appearance as well as 
psychological conditions. Physical changes are in terms of structural malformation associated 
with face and other body parts. Syndromes like William- Beuren syndrome result in broad 
forehead, short nose with a broad lip and wide mouth, Prader-Willi syndrome result in narrow
face, almond-shape eyes, Fragile X syndrome result in long face, large prominent ears [1]. 
Hence anal ysis of facial structure may lead to diagnosis of genetic diseases. Due to 
technological advancement, computer based systems using image processing and pattern 
recognition theory have been searched for detection of genetic syndrome. Analysis of face 

images is the key to identify syndrome in computer based systems. 
From last decade, genetic syndrome detection has been explored by extracting texture 

features using Local Binary Pattern (LBP) and Gabor wavelet transform. Zhao ). et.al. in [2] 
proposed a method using LBP to detect Down syndrome affected patients from healthy 
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