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1 Introduction 

Enhancing uplink/downlink performance of massive 
MIMO system using time-shifted pilot signal 
transmission with pilot hopping 
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Abstract: In Massive Multiple Input Multiple Output (MIMO) system, pilot signals are reused to 
accommodate exponential rise in user density. This contaminates the channel estimation for the 
intended user and affects the system performance. In the proposed Time-Shifted Pilot signal 
Transmission with Pilot Hopping (TSPTPH) system, pilot signal transmission is overlapped with 
downlink data transmission and pilot signal hopping is performed in each coherence interval. 
Hopping is achieved by switching user to a new pilot signal, this results in random change in 
interfering users. This changes the large-scale fading coefficient p, which is a function of radial 
distance between base station and user and thus improves the system performance. Proposed 
system enhances the uplink and downlink signal to interference plus noise ratio and data rate by 
estimating the channel with minimum mean square error estimation and reduces the uplink signal 
to noise ratio for data transmission for normalised spectral efficiency with rising number of 
antennas at the base station. 

Keywords: channel estimation; pilot hopping; large-scale fading; pilot contamination; pilot 
sequence; small scale fading; transmission slot. 

Reference to this paper should be made as follows: Ruperee, A. and Nema, S. (2020) 'Enhancing 
uplink/downlink performance of massive MlMO system using time-shifted pilot signal transmission 
with pilot hopping', Jnt. J. Wireless und Mohile Computing, Vol. 19, No. 2, pp.138-153. 
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Wireless communication expanse is rising exponentially for 
the last 20 years. To meet the requirements of increased 
nu~ber of users, available frequency spectrum is reused in 
the neighbouring cells. This causes inter-cell interference, 
and 1h11c; constrains the quality of service provided to the 
users. I11tc rfc11..nce and fading are the two main challenges 
that must be given consideration while designing the 

wireless communication sys tem. Fading restricts the 
coverage area and reliability of communication link while 
intc1 l'crence limits the re-usability of spectral resources such 

as time, frequency and codes. Introduction of Multiple Input 
and Multiple Output (MIMO) technology in cellular systems 
not only improves the data rate but also provides link 
reliability. In MIMO system, multiple transmitter/receiver 
antennas are used to trnm u11! multiple data streams in 
parnllel, which is referred to as spatial multiplexing. Though · 
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Abstract-Numerous viruses like HINI Influenza in 2009 and Severe Acute Respiratory 

Syndrome coronavirus (SARS-CoV) in 2003 are documented. Recently, MERS-CoV Middle East 

Respiratory system detected in Saudi Arabia in 2012.Now, a novel coronavirus was discovered in 
December 2019. It causes a number of pneumonia cases in China. It started spreading briskly, 
resulting in widespread throughout China, shadowed by an increasing number of cases in other 
countries all over the world. In February 2020, the WHO named it as COVID-19, which stands 
for coronavirus disease 2019. It took almost three months to reach the first ten thousand 
confirmed cases, and only in next 12 days it reaches to the next 1 lac cases, a sign that the speed 
of transmission is increasing. As a case study we have considered India for the evaluation of 
results of prediction. In India, as of March 27, 2020, according to the Ministry of Health & 
Family Welfare (MoHFW), a total of 724 COVID-19 cases are reported in 27 states/union 
territories. The death rate of the virus has fluctuated and since it is a new virus without a vaccine 

yet, it is difficult to confirm its behavior. The Government of India is taking all required steps to 
make sure that the country is ready to face the challenge and hazard posed by the increasing 
pandemic of COVID-19. In this situation, it is very important to predict the number of cases in 
future which will help the government to take necessary actions. In this research, we have 
designed a new system based on Linear Regression and Support Vector Machine that accurately 
predict the number of COVID-19cases in the forthcoming days, if precautions to prevent it are not 
followed. It is also observed that for the first 4-5 days predicted data is almost matched with an 
increase in the number of cases in India. 

Keywords- Pandemic, COVID-19, prediction, linear regression, support vector machine. 

1. INTRODUCTION 

From the reports of the World Health Organization (WHO), viral diseases persist to arise and 
exemplify a critical concern to society wellbeing. Past 20 years, several epidemics like the severe 
acute respiratory syndrome coronavirus (SARS-CoV) in 2003, and HINI influenza in 2009 and 
the Middle East respiratory syndrome coronavirus (MERS-CoV) in 2012 were documented. 

The first case of coronavirus was reported to the WHO on December 31, 2019.It was 

detected at Wuhan, China, and then the disease started spreading and brought a present day 
scenario of pandemic. WHO announced the disease's name as "COVID-19", which is an 

abbreviation of "Corona virus Disease 2019", on February 11, 2020.This coronavirus appears to 
be very infectious and has rapidly scattered worldwide. On February 28, 2020, WHO mentioned 
the risk of coVID-19 to be extremely high-level. WHO declared COVID-19 a pandemicon 
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Resolving the Interference in 5G Millimeter 

WaveThrough Scheduling Technique In Estimated 

Channel 
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Abstract-In this paper we describe the designing of 

MIMO(Multiple input and multiple output ) system along with 

scheduling technology which schedule the beam depending on 

SINR ratio keeping It different from other scheduling 

techniques like RR and PF techniques. This paper describe the 

effect of scheduling to compare different parameter for the 

dynamic resource alloeation.Now a days communication 

industry increasing spontaneously In this late century, use of 

mobile and cellular services ■re very common .In the proposed 

method of SINR scheduling technique signals are scheduled 

according to their signal to noise plus Interference ratio. We 

tried to develop the effective scheduling technique that 

support the QPSK and implementing lower complexity Into 

Mtr,;o estimated channel. We resolve the Inter cell 

interference between the base station and destination which 

causes a large effect system capacity. lntercellular interference 

become more problematic with the decrease In cell size 

Kt:ywords-Mimo 
lntt:rft:rl!nuu 

I. 

,Millimt:tl!r Wavl! Scheudling 

INTRODUCTION 

Incremental improvement in existing communication 

industry can not sustain a excess of use in application and 

seivice of future wireless communication. Most recent two 

research technology like using a small cell and millimeter 

wave communication are viral in recent technological world. 

we are living in the rising time of wireless research .Not 

only the technological innovation in this field increased but 

also the seivice provided by wireless technology have skilled 

the enormous boom. 

The study of wireless communication integrated itself 

into a redundant industry for example intelligent transport 

system wireless power transfer ,cyber security system. In the 

circumstances of cellular communication ,extensive research, 

effort and standardization activities towards the 5G mobile 

system result to equip the mobile operator with the 

guidelines the dimension rules for the resource planning and 

design of network implementation producing a effective 

next genP-ration mobile communication. Tremendous 

increase in he data traffic result in an unsupported 

incremental improvement in the communication industry. 

With The increase in the requirement of data ,no of 

connected devices and per link data rate requirement is also 

growing exponentially. Number of devices connected in the 

5G system are increased extensively d,ie to the variety of 

antenna guarantees better transport if LOS communication 

corresponds between transmitter and receiver the other 

elective arrangement is Multi Input Multi Output (MIMO) 

beam fonning that uses the channel measurement to co­

ordinate in this manner improving the multiplexing gain and 

beam forming gain 

As of late, the advances in the silicon technologies have 

propelled broad research and industrial activities in wireless 

system in millimeter wave frequency range (30 -300GHZ)At 

millimeter wave frequencies ,bigger bandwidth is accessible 

and it can possibly support multi GBPS data rates. One of the 

most popular band is a unlicensed 60 GHZ band and several 

standards are in development , wireless personal/ local area 

network WPAN[08],WLAN[9] Ever increasing demand of 

high data rate seivice tends to innovate a communication 

industry. To achieve this we need to characterize a system 

performance through the following parameter. 

A. Cell edge rate 

It is worst case data rate that can be received . The target 

5G cell edge data rate range from the I OOOMBPS to I 

GBPS". 

B. Peak physical data rate 

It is a maximum data rate at a fix time. 

C. Late119 

Providing a ultra low latency is one of the important 

characteristics of 5G communication . It can be defined as 

end to end time required to data transfer. For 4G it is IO to 20 

ms. The future wireless technology like two way gamming 

,tactile internet and virtual reality 

D. Reliability 

Another major characteristics is reliability. 5G system 

provide ultra reliable communication .In Nutshell, it provide 

a communication aim at the facilitating end to end successful 

communication of about 99.99% 

£. Massive connect 

applications and seivices planned in the system. 

Millimeter wave systems offer very high d 

account of enr,rn 11i1;s data transfer limits ,an 

from the poor link budget .Diverse examinati 

the signal strength is accounted for . U • 

In :iddition to supporting service • characterized by high 

data rate ., c liability, low latency one of the low complt''-i ty 

and low powl'r .The advantage of this connectivitv is 

increasing no of the devices wide area coverage and deep 

~~~~~ enetration ex smart metering consist of large no of 

collect the data. 
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1. Introduction 
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Representation and understanding of an entity being studied can be 
improved significantly by fusion of multiple data sources. Image fusion 
aims to improve perceptual quality, not only for computer vision ap 
plications but also for the human visual system. Multiple input images 
having relevant and complimentary information are fused to achieve an 
output image with increased information content as compared to each 

of the input images. Wavelet based multi-resolution analysis is a crucial 
tool which can be used in image fusion problems. Decomposing the input 
image using the wavelet transform provides the flexibility of handling 

image features at various scales. Also, wavelet based analysis and syn 

thesis is computationally efficient. However, it has a few limitations like 
artifact generation in the output image. The problem of compensation 
of unwanted artifacts in the general multi-resolution wavelet framework 
has been handled by very few researchers. 

3 Masters' Student, 2012 - 2015. 

journal homepage: www.elsevier.com/locate/inffus 

Fig. 1 shows an example of a fusion of visible and Near Infrared 

(NIR) images with a traditional mean-max wavelet based fusion, One 

E-mall address: ashishvanmali@iitb.ac.in (A.V. Vanmali). 

4 Professor, Since 2005. 
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Available online 7 October 2019 

ABS T RAC T 

In this paper, we investigate an issue of the ringing artifacts inherent to wavelet based image fusion. A thorough 
analysis of the ringing phenomenon, by experimenting with different types of images and different wavelet fam 
ilies, with varying lengths of filters and varying levels of decomposition is performed to obtain deeper insights of 
the ringing artifacts. It is experimentally shown that wavelet based fusion results in the modification of the intra 

and inter-scale dependencies, with the inter-scale dependency being the dominating factor causing the ringing 
artifacts. Also, these ringing artifacts are localized in the Fourier domain. Subsequently, a quantitative measure 
using structural dissimilarity is proposed to measure the ringing artifacts due to wavelet based fusion. Two pos 
sible solutions to compensate for the ringing artifacts are then proposed. In the first strategy, a filtering based 
method is proposed to reduce these ringing artifacts. It takes advantage of the localized nature of the ringing 

artifacts. Furthemore, the intra- and inter-scale dependencies are modeled using order-zero entropy. A second 
strategy using the inter-scale dependency is then proposed to reduce the ringing artifacts. Experimental results 
show that both these methods are able to reduce the ringing artifacts significantly and have further scope for im 
provement. Another eritical finding of this work is selection of the wavelet flter and its levels of decomposition 
for the process of fusion. 

1566-2535/0 2019 Elsevier B.V. All rights reserved. 
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can see the fused image produces sharp details of the foreground as 
well as of the distant mountains. At the same time, one can see spuri 
ous varlations (marked with red ovals) of colors and shading at strong 
boundaries. These spurious variations are termed as ringing artifacts [1]. 
Fig, 2 shows another example of multi-exposure image fusion. The fused 
result is obtained by the weight map based wavelet fusion mechanism 
proposed by Malik et al. (2]. Even in a sophisticated algorithm like this, 
one can see the presence of the ringing artifacts. 

Similar artifacts were observed when we tested for different wavelet 
based fusion algorithms. No matter how good the fusion mechanism is, 
these ringing artifacts are inherent to wavelet based fusion [1]. Very few 
efforts have been made in the literature to analyze such a critical issue. 
Few researchers [4-9] have indicated the presence of such artifacts in 
the fused images. Li et al. [10] and Fang et al. (11] have used sparse 
representation of the data for improved quality in remote sensing image 
fusion. However, apart from the work of Dippel et al. [1] and Fattal ([12), 
not many insights are available in the literature on the analysis of the 
ringing artifacts in wavelet based fusion. Apart from indicating possible 
causes of the ringing artifacts, no further course of action is provided 
by Dippel et al. [1] and Fattal [12). This opens up new opportunities to 
seek further insights and improve wavelet based fusion. 
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