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Artificial neural network is considered one of the most efficient methods in processing
huge data sets that can be analyzed computationally to reveal patterns, trends,
prediction, forecasting etc. It has a great prospective in engineering as well as in medical
applications. The present work employs artificial neural network-based curve fitting
techniques in prediction and forecasting of the Covid-19 number of rising cases and
death cases in India, USA, France, and UK, considering the progressive trends of China
and South Korea. In this paper, three cases are considered to analyze the outbreak
of Covid-19 pandemic viz., (i) forecasting as per the present trend of rising cases of
different countries (ii) forecasting of one week following up with the improvement
trends as per China and South Korea, and (iii) forecasting if followed up the progressive
trends as per China and South Korea before a week. The results have shown that ANN
can efficiently forecast the future cases of COVID 19 outbreak of any country. The study
shows that the confirmed cases of India, USA, France and UK could be about 50,000
to 1,60,000, 12,00,000 to 17,00,000, 1,40,000 to 1,50,000 and 2,40,000 to 2,50,000
respectively and may take about 2 to 10 months based on progressive trends of China
and South Korea. Similarly, the death toll for these countries just before controlling
could be about 1600 to 4000 for India, 1,00,000 to 1,35,000 for USA, 40,000 to 55,000
for France, 35,000 to 47,000 for UK during the same period of study.
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The spread of the 2019 novel coronavirus is being
witnessed all over the world. Recently, on 11th
February 2020, the International Committee on
Taxonomy of Viruses (ICTV) termed this virus as
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). On the same day, the World Health
Organization (WHO) declared Corona Virus Disease
as COVID-19. With a figure of 118, 000 cases of
COVID-19 infection from 114 Countries and 4, 291
fatalities as on 11th February 2020, WHO declared
COVID-19 as a pandemic. SARS-CoV-2 comes from the
family of Coronavirus which belongs to the order of
Nidovirales. It possess spikes on outer surfaces that
resemble a crown (corona) formed during solar
eclipse gives the name coronavirus. In length the size
varies from 26 — 32 kilobase with a nucleus of 65 —
125 nm in diameter containing single-stranded
Ribonucleic Acid (RNA). Alpha (a), Beta (B), Gamma
(v) and Delta (8) coronavirus are the presently known
subgroups of Coronavirus family. The SARS-CoV,
H5N1 influenza A, HIN1 2009, and Middle East
respiratory syndrome coronavirus (MERS-CoV) cause
acute lung injury (ALI) and acute respiratory distress
syndrome (ARDS) which leads to pulmonary failure
and result in fatality. These viruses were thought to
infect only animals until the world witnessed a severe
acute respiratory syndrome (SARS) outbreak caused
by SARS-CoV, 2002 in Guangdong, China (Zhao et al.,
2003). Again, an endemic was caused in Middle-East,
2013 by another pathogenic coronavirus named
MERS-CoV (Yuan et al., 2006). Recently, Wuhan in the
Hubei province of China witnessed an outbreak of
SARS-CoV-2 caused by the B-coronaviruses subgroup.
SARS-CoV of 2003 infected 8098 humans from 26
countries with a mortality rate of 9%, while SARS-
CoV-2 of 2019 has infected 4,233,997 humans from
212 countries with fatalities of 285, 889 i.e. mortality
rate of 16% as up to the date of this writing. With its
alarming high transmission ability and no known
treatment of antiviral vaccines, the outbreak
possesses a great threat to mankind. India stands
with 44029 active cases of COVID-19 as of 12* May
2020 which is about 14 weeks from its first reported
case of a migrated infected from Wuhan, China on
30th January 2020. With 20, 916 recoveries, and 2,
206 deaths, India becomes 12t most infected country
immediately after China as on 12" May 2020. On 24th
March 2020, the Government of India ordered a
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nationwide lockdown for 21 days, limiting movement
of the entire 1.3 billion population of India as a
preventive measure against the COVID-19 pandemic.
The same has been extended twice and is the latest
up to 17th May 2020. Increasing the need for testing
and quarantine facilities has emerged as a great
challenge for the Country. In this situation, statistical
or some other prediction tools for forecasting the
upcoming situation can be of great help in proper
planning and design of measures for the control
COVID-19 (Wang et al., 2020) (Zhu et al., 2019). The
effect of weather trends and its correlation to the
spread of COVID-19 in the USA through statistical
analysis and prediction analysis for India has been
studied. (Gupta et al., 2020). The study showed that a
significant correlation between weather parameters
like absolute humidity and temperature range with a
spread of COVID-19 could only be established when
daily infection ranges to 10000 or more which is much
high as compared to the present scenario of India.
With very low cases reported as of 9" April 2020, the
study showed no apparent COVID-19 spread based
on weather variations as of USA. Another study
developed a Patient Information based Algorithm
(PIBA) model based on data of Wuhan, China (Wang
et al.,, 2020). With data from the patient’s initial
admission to death, this model showed its capability
of accurately estimating the mortality rate and future
deaths. The model has been deployed for estimating
the death rates for symptomatic as well as
asymptomatic patients of China and South Korea. A
case study of South Africa and a few other countries
presented Susceptible Exposed Infectious Recovered
(SEIR) model (Zhao et al., 2020). This was an improved
SEIR model (Peng et al., 2013) (Jing et al., 2020) than
that of the traditional SEIR model which had low
accuracy due to ignorance of quarantine status and
intervention measures. Wavelet decomposition and
autoregressive integrated moving average (ARIMA)
models were also deployed (Singh et al., 2020) for
COVID-19 spread prediction of five countries i.e.
France, Italy, Spain, UK, and USA for the period of
12th April 2020 to 11th May 2020. The earlier model
showed higher accuracy of prediction than AIMA
models for all of the five countries. A data-driven
LSTM method and the classical curve fitting method
for the prediction of several patients to be
accommodated in the subsequent days based on the
data available were also done (Tomar et al., 2020).



With prevailing situations and ever-changing patterns,
the need for more research in this area is quite
eminent. A parsimonious model with consideration
of quarantine conditions of both symptomatic
individuals and isolation practices for the rest of the
population has been explored (Benjamin et al., 2020).
Work suggested that with the implementation of
effective containment policies, the spread could be
minimized from the exponential rate of growth to the
sub-exponential level. The temporal dynamics of
COVID-19 for China and Italy have also been analyzed
(Duccio et al., 2020). The health sector required 2500
ventilation units for health authorities of Italy for
significant improvement in recovery rate. Short term
forecasts based on real-time data of COVID-19 spread
for multiple countries were tried out (Chakraborty et
al., 2020). Risk assessment in terms of fatality rate
has been presented for some profoundly affected
countries by finding various important demographic
characteristics of the countries along with some
disease characteristics another study highlighted that
with the lockdown of Italy, a total decrement of 35 %
in several registered cases and an increment of 66 %
in several recovered cases could be made possible
(Chintalapudi et al., 2020). Another work compared
the effectiveness of six machine learning approaches
as well as the ARIMA statistical model, were employed
in the task of forecasting one, three, and six-days-
ahead the COVID-19 cumulative confirmed cases in
ten Brazilian states with a high daily incidence
(Matheus et al., 2020). Estimation work is also present
suggesting that COVID-19 will be over probably in
late-April, 2020 in Wuhan and before late-March,
2020 in other areas respectively. (Isaifan, 2020) has
studied the impact of air quality and its effect on the
outbreak of the Coronavirus. Artificial intelligence
(Al) inspired methods for real-time forecasting of
COVID-19 to estimate the size, lengths, and ending
time of COVID-19 across China has also been deployed
(Zixin et al., 2020). Various key parameters were
found like the latent time, the quarantine time and
the basic reproduction number in a relatively reliable
way, and predict the inflection point, possible ending
time and final total infected cases for Hubei, Wuhan,
Beijing, Shanghai, etc. (Peng et al., 2020). Researchers
came up with a numerical model for the spread of the
COVID-19 (Ilvorraa et al., 2020) (Zu et al., 2020). They
utilized a compartmental model (yet not a SIR, SEIR or
other broadly useful models) and consider the

Liangrong known exceptional qualities of this malady,
as the presence of irresistible undetected cases.
Studies conducted on daily reports of conclusive
COVID-19 patients of Iran were merged with Plague
projection models to anticipate the number of cases
from April 3, 2020, until May 13, 2020 (Ahmadi et al.,
2020). Forecast modelling for early advancement of
the COVID-19 pandemic in Brazil utilizing Brazilian
late information from February 25, 2020, to March
30, 2020, has been presented in work (Bastos et al.,
2020). Previous works from the literature survey gave
a target approach with foreseeing the continuation of
the COVID-19 by utilizing Hotheyver groundbreaking
strategy to do as such (Petropoulosl et al., 2020).
Expecting that the information utilized is solid and
that the future will keep on following the past
example of the ailment, our estimates propose a
proceeding with increment in the affirmed COVID-19
cases with sizable related vulnerability. Recently
approved phenomenological models to create
momentary conjectures of aggregate announced
cases in Guangdong and Zhejiang, China were also
analyzed (Kimberlyn et al., 2020). Utilizing day by day
detailed combined case information up until 13
February 2020 from the National Health Commission
of China, they reported 10 days ahead conjectures of
combined case reports. Investigations present a
correlation of day level estimating models on
COVID-19 influenced cases utilizing time arrangement
models and scientific detailing (Haytham et al., 2020).
The gauging models and information firmly
recommend that the quantity of coronavirus cases
develops exponentially in nations that don’t
command isolates, limitations on movement and
open social occasions, and shutting of schools and
colleges. Observations made on scaling law in
affirmed cases are an immediate mark of compelling
containment procedures as they’ll as methodical
conduct changes that influence a significant division
of the vulnerable populace (Benjamin et al., 2020).
These bits of knowledge may help the usage of
control methodologies in potential fare instigated by
COVID-19 if such infections flare-ups somewhere else
or then again comparative future episodes of other
rising irresistible infections. Researchers have
explored the spatial epidemic dynamics of COVID-19
in mainland China (Kang et al., 2020). Moran’s | spatial
statistic with various definitions of neighbors was
used to conduct a test to determine whether a spatial
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association of the COVID-19 infections existed.
Compilation of literature on different public health
measures in Vietnam compared to the progression of
COVID-19 from lJanuary to March 2020 is also
available (Ha-Linh Quach et al., 2020). Work has been
presented an in-depth investigation of the
transmission of the novel coronavirus (COVID-19)
from the urban perspective (Liu et al, 2020).
Researchers outlined some of how the current
pandemic has negatively impacted the welfare of
pets (Nicola, 2020). It also highlights the relationships
between animal, human, and environmental health,
as well as the importance of taking a collaborative
transdisciplinary. One Health approach to help
prevent future COVID-19 outbreaks. Another work
proposed a compartmental mathematical model for
the spread of the COVID-19 disease with a special
focus on the transmissibility of super-spreaders
individuals (Faical et al., 2020). They computed the
basic reproduction number threshold, we study the
local stability of the disease-free equilibrium in terms
of the basic reproduction number and investigated
the sensitivity of the model for the variation of each
one of its parameters. Numerical simulations show
the suitability of the proposed COVID-19 model for
the outbreak that occurred in Wuhan, China. Previous
work has predicted the expected number of daily
infections per country and the duration of the
epidemic in each country (Barmparis et al., 2020).
This quantitative approach was based on a Gaussian
spreading hypothesis which showed to arise as a
result of imposed measures in a simple dynamical
infection model In this study, artificial neural network
(ANN) based curve fitting model has been proposed
for prediction of COVID-19 spread and deaths cases in
India, USA, UK and France based on the data trend up
to the first week of May 2020. A detailed study has
been carried out where the proposed model has
been trained with data trends of China and South
Korea during the same period. The rate of spread and
future deaths of India for the above period has been
compared with that of China and South Korea.
Therefore, three cases of COVID-19 confirmed and
death cases are analyzed for forecasting current data
trends of the first week of May 2020 to the future
data trends viz., i) case forecasting as per the trend of
rising cases of different countries during and before
the first week of May 2020 ii) case forecasting of one
week following up with the improvement trends as

56

per China and South Korea in February and March
2020, and iii) case forecasting if had followed up
progressive trends as per China and South Korea a
week before in February and March 2020

Artificial neural network curve fitting model

The artificial neural network (ANN) is a data
processing system consisting of a large number
of simple and highly interconnected processing
elements resembling a biological neural system. It
has the capability of learning from an experimental or
real data set to describe the nonlinear and interaction
effects with great success. ANN-based curve fitting
technique is one of the extensively used artificial
intelligence methods that are engaged for forecasting
and prediction purpose. .It consists of mainly three
layersi.e., input layer, hidden layers, and output layer,
the present work includes the number of days as input
layer and the daily number of Covid19 cases as output
data for the network. In ANN curve fitting the training
data followed the trend of the given forecasted data
and allows to make predictions of how the data series
will actin the future. In the present study least square
error method is employed to develop the polynomial
curve. During the training process, the network
adjusts its weights to minimize the errors between the
predicted and desired outputs. The optimum network
is arrived upon a minimum error by randomly varying
weights. ANN with backpropagation algorithm is
used to train the network, and the network is used
for forecasting exptrapolated data sets and the
prediction is compared with real data available at
WHO official site (WHO, 2020). The network with
neurons (nodes) in each layer is interconnected with
nodes of the subsequent and preceding layer with
synaptic weights. Additionally, a bias is added to each
neuron of the hidden and output layer. The output
of each neuron is obtained by summing up weighted
inputs of neurons in the preceding layer and its own
bias. The output of each neuron in the hidden or
output layer is computed by Eq. 1.

+ij

where w, is the associated weights with jt
neurons of the layer and /" neurons of the preceding

0,=1(1)= f[Z w (1
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Fig. 1: ANN architecture.

layer, bJ. is the bias of j* neurons, n is the total
number of neurons of the preceding layer, and f is
the appropriate transfer function used. Fig. 1 shows
the architecture of the two-layered feed-forward
neural network system used in this work. The
network is developed with a neural network curve
fitting tool available in MATLAB.14 that works on the
backpropagation learning algorithm.

The algorithm uses gradient descent technique
and minimizes mean square error (MSE) between
actual network outputs with the desired output
pattern using Eq. 2.

Eﬁ :%Z(tni_Onf)z (2)

Where, E, is the error for the pth presentation
vector, ¢, is the desired value for the jth output
neuron, and o, is the desired output of the j*" output
neuron.

The next step is to determine the error available at
the neurons of the hidden layer and back-propagate
those errors to the weight values connected in
between the neurons of the hidden layer and the
input layer. Similarly, backpropagate the errors
available at the output neurons to the weight values
connected in between the neurons of the hidden
layer and output layer using Egs. 3 and 4.

Errors, =(t,-0,)0,(1-0,); for output neurons  (3)

Errord,, =(t, —Opj)Oijé'inVki ; for hidden neurons (4)

Weight adjustment is made using Eq. 5.
AW, (n=1)=n(5,0,) = aAW,(n) (5)

Where, 77 is the learning rate parameter and @ is
momentum factor.

In the present study, the forecast model is
developed and analyzed using the COVID 19 dataset
which is collected from the website of WHO.
The result has been comprehensively analyzed
using artificial intelligence techniques to develop
forecasting models of the next 10 days i.e. up to 18"
May 2020, for largely infected populous countries
such as USA, UK, France, and India. From the
report available from a daily press release of WHO,
China and South Korea have shown a progressive
improvement in controlling the pandemic and
flattening their curves. Based on the analytic study
of the growth trends of these two countries, the
various forecasts on the growth trend of COVID
19 cases in the selected populous countries are
presented. The findings are discussed as below.

Finding 1: The proposed model has been used
for forecasting the number of confirmed cases and
death cases for the next 10 days i.e., up to 18" May
2020. The forecasted results obtained for USA, UK,
France, and China are depicted in Fig. 2 (i-ii). Table 1
presented 10 days prediction of COVID-19 cases from
10/05/2020 to 18/05/2020 using neural networks in
the selected countries.

Finding 2: Growth pattern of COVID 19 cases
forecasted for USA, UK, France, and India as per
the curve pattern of China and Korea using neural
network curve fitting technique.

Case: | Growing the rate of confirmed cases in USA,
UK and France as per China and Korea pattern.

The COVID 19 outbreak was first identified in
Wuhan, China, in December 2019. Since then, many
researchers and scientist have started their research
in different ways. In the present work, an attempt
has been made to fit the curve as per the pattern
of progressively improved countries like China and
South Korea with largely infected countries such as
USA, UK, France, and India to forecast their trends.
Subsequently, the approximate number of days
required to flatten the curve can be found out.
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Fig 2: Forecasting results of the (i) confirmed and (ii) death cases of USA, UK, France, and India

Table 1: Forecasting data for the coming days of the confirmed cases in the studied countries: 10 /5 /2020 - 18 / 5 / 2020.

Number of confirm cases

Number of death cases

Date USA UK France India USA UK France India

10/05/2020 1340381 614320 221245 65024 77871 31183 26725.4 2203.87
11/05/2020 1386721 635366 230068 70216 80171 31641 27424.8 2364.97
12/05/2020 1439255 658990 240160 76008 82806 32118 28308.2 2540.11
13/05/2020 1499100 685710 251753 82480 85859 32622 29411.7 2730.56
14/05/2020 1567494 716105 265107 89719 89424 33166 30774.9 2937.65
15/05/2020 1645799 750818 280505 97824 93602 33759 31441.0 3162.80
16/05/2020 1735512 790561 298262 106901 98508 34415 31957.3 3407.53
17/05/2020 1838271 836118 318725 117067 104268 35147 32474.7 3673.41
18/05/2020 1955865 888353 342272 128450 111021 35969 33101 3962.14

Fig. 3 (i-iii) shows the present data of USA, UK, and
France respectively and also forecast the trends of
the countries presuming to follow China’s and South
Korea’s strategies to fight against the pandemic. As
evidence from the forecasted plots, it is obvious that
if the country couldn’t implement strict actions like
lockdown, social distancing, and other necessary
regulations issued by WHO, then the epidemic growth
could be worse as the cases are rising exponentially
in these countries. But on the other hand, if the
countries are presumed to take controlling steps at
least at par with China and S. Korea, the cases could
be kept under control. From the result, it is found
that if the countries follow China’s and S. Korea’s
trends then USA will take around 30 days and 86
days respectively, 108 days and 115 days for UK and
53 days and 65 days respectively for France to slow
down the epidemic.
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Case: Il Forecast of trends of confirmed cases in India
as per China’s and S.Korea’s trends

In this case, three types of forecasts are presented
and analyzed each as per China’s and South Korea'’s
trends respectively. The three forecasts viz. Forecast-1,
Forecast-2, and Forecast-3 are determined by applying
ANN curve fitting techniques considering three
performances. Forecast-1 presumes India’s trend
follows closely similar to China’s or South Korea’s
trend. Forecast-2 considers as if India is performing
better by one week ahead of China or South Korea.
Forecast-3 considers a case in which India’s curve gets
worsen by one week than that of China’s or South
Korea's trend. In Fig. 4(i), Forecast-1 is predicted as per
the present trend of India and when China happened
to just cross 40,000 confirmed cases on 10% February
2020. In other words, it is presumed that India follows
China’s trend. If India happens to follow this trend, the
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condition of China in the first week of May 2020 will
be expected to observe in the third week of July 2020
in India which is about 72 days later as depicted from
Fig.4 (i) represented by the curve of Forecast-1. In the
case of Forecast-2, as shown in Fig 4(i), when China
happened to report total cases of about 70,000 in the
around third week of February 2020, India remains
near about 50,000 in the around the second week
of May 2020. As per this forecast, India will observe
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g. 4: Forecasts for India’s trend of confirmed cases (i) as per China’s trend (ii) South Korea’s trend

China’s situation between the 1% and 2" weeks of July
2020 with total expected cases of 76289, which China
had experienced in the first week of May 2020 with
total cases more than 80,000. Hence, as per Forecast-2,
India would be performing better if even it follows
China’s trend one week ahead. Whereas, Forecast-3
considers a case in which India’s trend gets worsen
by one week back when China had to face more rising
cases. As depicted from the plot of Forecast-3 in Fig
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4(i), India would have crossed total cases of 90,000 in
between the last week of July and August 2020 when
China had just crossed 80,000 in the first week of May
2020. Thus, India will be observing a worse situation
compared to China as per Forecast-3. A similar analysis
is carried out as per South Korea’s trend as shown
in Fig. 4(ii). Since the total cases of South Korea are
comparatively less compared to India, a threshold
point is considered as per the rising trend of both the
countries. For the analysis, India’s trend in the first
week of May 2020 is compared with that of South
Korea’s trend in the second week of March 2020 as
per the rising cases. Accordingly, as per Forecast-1 as
shown in Fig. 4(ii), India would be reporting total cases
of 91,912 after 182 days which will be in between the
second and third weeks of November 2020. In the
case of Forecast-2, India’s total cases are predicted as
49726 in the first week of July 2020, which is however
not an easy step as South Korea has almost achieved
a flat trend with a few numbers of new cases in the
first week of May 2020. On the other hand, Forecast-3
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96000 s

84000
72000
60000
48000
36000
24000
12000

04 oz

Number of Death Cases___,

could result in a total case of 1,62,222 in the next 316
days i.e., till March 2021. As evidence from the above
cases for both China and South Korea, the measures
taken up by China is more stringent and effective for
a large number of cases whereas that of South Korea
is more or less of a slow and gradual process and
more effective to control the situation at an early
stage. Hence, as per the forecasts of India’s trend, the
situation can be controlled with less time with China’s
trend as compared to South Korea’s trend.

Case: lll Death cases in USA, UK, and France as per
China and S. Korea pattern

As in case |, a similar curve fitting technique is
employed to predict the number of death cases
for USA, UK, and France. The forecasts for these
countries are determined by training the trends of
two progressively improved countries viz. China
and S. Korea in the neural network curve fitting
technique. Fig.5 (i-iii) shows the number of death
cases at present (i.e. first week of May 2020) and

500001 Death trend of China

© Death trend of S.Korea

< Death trend of UK

© Forecast death trend UK as per China
© Forecast death trend UK as per 8. Kore:

40000

30000

20000

Number of Death Cases___,

10000

1 12 24 36 48 60 72 84 96 108 120

Number of Days——
(i)USA
60000

50000

o000 0

40000

30000

20000

Number of Death Cases >

10000

1 11 22 33 44 55 66 77 88 99

Number of Days—*

110

(i) UK

Death trend of China

Death trend of 5. Korea

Death trend of France

Forecast death trend France as per China
Forecast death trend of France as per 5. Korea

1 15 30

45

60 75 90 105 120 135 150
Number of Days— >

(iii) France

Fig. 5: (i) USA, (ii) UK and (iii) France death outline as per China and S. Korea
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Fig. 6: Forecast India’s death trend as per (i) China and (ii) South Korea trend.

forecasted trends if the countries follow China
and S. Korea trends. As per the result, China and
S. Korea took nearly 5 months to flatten the curve
or to reduce the number of deceased. This shows
that the effect of the wide spectrum of lockdown
and social distancing measures implemented by
the Chinese and South Korean governments could
probably have contributed to stabilize the epidemic.
The forecasted results depict that the USA, UK, and
France will nearly take another 2 months to flatten
the curve in terms of death cases. The proposed
neutral network curve fitting model presents the
forecast of the number of deaths. When the curve
will start flattening, deaths may be approximately
134473 and 97272 for the USA as per China and S.
Korea curves as on 24th June 2020 and 30th May
2020 respectively. Similarly, for the UK, 46370 as of
10th June 2020 and 34998 on 20th May 2020 as per
the trends of China and S. Korea respectively. France
may have 53326 death cases on 6th July 2020 and
39080 on 2nd June 2020, these numbers were
forecasted as per China and Korea curve trends
respectively.

The result shows that if the countries follow the
steps and precautions taken by people of South Korea
the rising death cases will be lowered as compared
to China.

Case: IV Analysis of forecasted death cases trend in

61

India as per the trends of China and S. Korea
In this section, the rapid increase in the number

of death cases in India is considered for the analysis.
India reported its 1 death due to COVID 19 on
13™ March 2020 and thereafter the rate of death
is increasing day by day. As reported on 4" May
2020 India has more than 1400 death cases. India
announced a complete lockdown on 24" March
2020 and also the Indian government imposed public
restrictions in many places to control the spread of
this epidemic. In the present study, three forecast
models of death cases in India have been proposed
following the present progressive trend of China
and South Korea which have already succeeded in
controlling the pandemic.

Fig. 6 shows the effect of India’s trend of the curve
in case of the number of rising death and comparison
has been made with the curve trend of China and
South Korea. Fig. 6(i) shows that if India will follow
the measures and precautions taken by the people
and government of China then it will take more than
130 days to flatten the curve. Three forecast models
of India since 4" May 2020, based on China’s growth
curve pattern are discussed below:

(i) If India will follow the curve pattern of China then
the forecasted curve shows that the death toll will
rise to 3015 by 19t of July 2020 and will remain
steady flatting the curve.



(i) The forecast model of India after 1 week shows
that the death toll will rise to 4000 by 10%
August 2020 and hereafter the curve will remain
unchanged.

(iii) If India had followed the pattern of China a week
before then the forecast model predicted 2100
cases of death flattening the curve.

In the same way, a comprehensive forecast
analysis has been discussed for India if it follows the
curve pattern of S. Korea shown in Fig. 6(ii), also three
forecast models have been proposed from May 4,
2020, and are discussed below.

(i) South Korea is one of the most successful
countries to fight against this pandemic as on 4™
May 2020 because they have only 252 deaths and
10801 confirmed cases reported. The plot shows
that India will control the death after 10" June
2020 with 2142 deaths.

(ii) If the pattern of S. Korea is followed then the
forecast model shows that in a week India may
have a death toll of 2898 as on 20" June 2020,
and the curve may get stable after this.

(iii)A better scenario was revealed, if India had
followed measures taken by S. Korea a week before
then the death toll could have been controlled
within 30" May 2020 with 1638 number of cases.
From the proposed model, it has been observed

that if India follows the curve pattern of China then

the forecast model shows stabilityh after 10" August

2020, the death toll will be stable with 4000 cases

and S. Korean forecast model shows the better figure

with approximate 3000 death cases up to 20" June.

Both infected and death cases of COVID19 are
shooting up in all the countries under study with more
new cases every day. Hence, effective techniques
are required to study and analyse the data trends of
COVID-19 cases for timely control of ever expanding
pandemic. Unlike conventional forecasting methods,
the study presents a new method of intelligent based
optimum curve fitting and forecasting for different
non-linear models. Such forecasting technique can
be employed in any available sets of data. Major
advantage of such method is that it does not involve
complex calculations and can be applied to any
other countries to help controlling the COVID-19
cases based on the experiences or trends of any
other countries that have almost control the cases.
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The ANN curve fitting technique provides accurate
forecasting of the rising cases based on the positive
non-linear trends of China and South Korea who have
put the cases into minimum level by imposing proper
measures. It can also be concluded that artificial
neural networks can efficiently train any set of
country’s data trend based on the input training data
set to forecast the future cases of some countries. As
per the case study, the confirmed cases of India, USA,
France and UK following the trend in the first week
of May 2020, could be as high as about 1,60,000,
17,00,000, 1,50,000, 2,50,000 respectively with a
maximum period of 10 months just before controlling
the cases. With more strict measures, the same could
be controlled within 2 to 3 months and cases could
be limited to about 50,000, 12,00,000, 1,40,000 and
2,40,000 for India, USA, France and UK respectively.
Whereas, the total death cases for these countries
could be as high as about 4000 for India, 1,35,000
for USA, 55,000 for France, 47,000 for UK during the
same period of study. With better control strategies,
within a period of 2 to 3 months, these figures could be
limited to 1600 for India, 1,00,000 for USA, 40,000 for
France and 35,000 for UK. Accordingly, the forecasts
of the number of days required to keep control of
COVID19 cases are presented for US, France, UK and
India to help countries fight against the disease. In
order to achieve such level towards flattening the
trends, these countries will require a smaller number
of days as per forecast with China’s trend and more
days with steady progress is seen with that of South
Korea’s trend. Besides, it can also be concluded that,
with China’s trend, countries with larger number of
cases could be better in lesser number of days with
possibly more stringent measures. Whereas, South
Korea's trend is slower and steady control which could
be more effective in early stage with lower cases
reported. All the conclusions are made as per the
forecasts obtained as a result of the ANN technique
applied. Though the data of cases used in the study is
based on reliable sources, the forecasts are as per the
conditions and technique applied.
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