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ABSTRACT ARTICLE HISTORY

The sudden outbreak of the novel coronavirus (nCoV-19, COVID- Received 8 October 2021
19) and its rampant spread led to a significant number of people ~ Revised 25 November 2021
being infected worldwide and disrupted several businesses. ~ Accepted 30 November 2021

With most of the countries imposing serious lockdowns due to
the increasing number of fatalities, the social lives of millions of
people were affected. Although the lockdown led to an increase
in network activities, online shopping, and social network usage,
it also raised questions On the mental wellness of society.
Interestingly, excessive usage of social networks also witnessed
humor traveling across the Internet in the form of Internet
Memes during the lockdown period. Humor is known to affect
our well-being, decision-making, and psychological systems. In
this paper, we have analyzed the Internet Meme activity in
Social Networks during the COVID-19 Lockdown period. As
humor is known to relieve individuals from psychological stress,
it is necessary to understand how human beings adopted
Internet Memes for coping up with the lockdown stress and
stress-relieving mechanism during the lockdown period. In this
paper, we have considered thirty popular memes and the
increase in the number of their captions within the period
(September 2017 to August 2020). An increase in Internet
Meme activity since the lockdown period (March 2020) depicts
an increase in online social behavior. We analyze the internet
meme activity in social networks during the COVID-19 lockdown
period using random forest, multi-layer perceptron, and
instance-based learning algorithms followed by data visualiza-
tion using line graph and Heat Map (8 & 15 clustered). We also
compared the performance of the models using evaluation
parameters like mean absolute error, root-mean-squared error
& Kappa statistics and observed that random forest and
instance-based learning algorithms perform better than multi-
layer perceptrons. The result indicates that random forest and
instance-based learning classifiers are having near perfect clas-
sification tendencies whereas multi-layer perceptrons showed
around 97% classification accuracy.
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Introduction

The novel coronavirus was discovered in late December 2019 in the Wuhan
district of China (Phelan, Katz, and Gostin 2020). With the escalating number
of cases worldwide, it touched a million confirmed cases in no time (Sujatha
et al, 2020). As the case fatality ratio increased, the World Health
Organization (WHO) declared it a pandemic (Cucinotta et. al, 2020). The
primary reason for this virus infection in such a large population is because it
is airborne and can be transmitted from person to person quite easily
(Domingo, Marques, and Rovira 2020). An added complication to the situa-
tion was the unavailability of the appropriate vaccine for the treatment of the
disease (Zhu et al. 2020). Since humans are not immune to the novel corona-
virus, the effect was seen in the rising number of confirmed cases worldwide
(Dansana et al. 2020; Priyadarshini et al. 2020). This led to worldwide panic
and resulted in lockdown restrictions being imposed all over the world
(Alvarez, Argente, and Lippi 2020). It affected several businesses and indus-
tries globally. As the lockdown extended for months, it affected the social life
of millions of people. Studies show that since man is a social animal, lockdown
restrictions had a psychological impact on the mental wellbeing of people (Cao
et al. 2020; Zhong, Huang, and Liu 2020). Some studies highlighted the use of
electronic devices increasing during the lockdown (Wong et al. 2020). As the
internet offers connectivity (Priyadarshini 2018), millions of people relied on
the use of internet services to beat psychological distress and boredom
(Guessoum et al. 2020). An increase in e-commerce is indicative of the same
(Hall et al. 2020). Social media networks offer the perfect platform for com-
munication and sharing ideas. The lockdown witnessed an increasing activity
in the use of social media. Several studies have relied on this information for
investigating the state of mind of people. Social media platforms not only
propagate posts, messages, advertisements, and facts but also encourage
humor to travel across the internet. Internet Memes are defined as concepts
or ideas that are usually concerned with humor traveling across the internet
(Priyadarshini and Cotton 2019; Priyadarshini, Wang, and Cotton 2019).
Humor is also one of the popular defense mechanisms used by humans to
survive psychological stress (Ostrower, 2020). Therefore, it may be thought of
as a stress-relieving mechanism used by humans during the lockdown period.
Further, humor is also essential for decision-making, wellbeing, emotions,
judgments, and psychological systems in humans (Martin 2002). Therefore,
it is necessary to analyze the spread of humor during these times of distress
where humans were put under lockdown and prevented from being social. In
this paper, we analyze the Internet Meme Activity during the COVID-19
lockdown period. Several other papers analyze psychological stresses
(Pakpour, Griffiths, and Lin 2020), sentiments of people (Aslam et al. 2020),
sexual health (Tang, Gaoshan, and Ahonsi 2020), physical activity (Tison et al.
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2020), use of electronic devices (Munsamy and Chetty 2020), etc. during the
lockdown period; however, none of the articles in the past have discovered the
changes in the Internet Meme activity during the lockdown period. This article
is the first of its kind to contemplate internet memes as a defense mechanism
and a stress-relieving component of humans for battling with lockdown stress.
The study analyzes the dynamics of internet meme behavior from
September 2017 to August 2020, which also incorporates lockdown periods
(March 2020-June 2020 tentatively). The main contributions of the study are
as follows:

(1) In this paper, we study the increase in internet meme activity during the
lockdown period over the internet.

(2) We have used RF, MLP, and IL algorithms to explore the changes in
Internet Meme activity over the last few years.

(3) Data visualization techniques like Line Graph and Heat Map have also
been considered for analysis.

(4) The performance of the models has been evaluated using evaluation
parameters like mean absolute error (MAE), root mean squared error
(RMSE) & Kappa statistics.

The rest of the paper is organized as follows. Section 2 discusses Materials and
Methods in which we highlight the Related Works and the Proposed Work. In
section 3, we present the experimental analysis, while in Section 4 we discuss
the Results. This section also includes performance evaluation and
Comparative Analysis. Finally, Section 5 summarizes the study in the
Conclusion and discusses the Future Work.

Material and Methods

In this section, we present the related works as well as our proposed work for
the study.

Related Works

Vitiuk et al. 2020 identified internet memes as a part of the modern digital
culture. The study asserts that internet memes and their variations may be
considered a new phenomenon in human public life and a new type of
communication. The study explores the grounds which make memes popular
and increase in information chaos over the internet may be attributed to the
same. (Bury 2016) contemplated that internet memes may be used for the
purpose of advertisement by tweaking the original templates and adding
humorous content to them. Creative memes include interesting phrases and
pictures and are often considered by marketers for advertising their products.
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Likewise (Jung and Jeong 2021) suggested using Internet memes for analyzing
stock markets and societal moods. This study investigates the sentiment
intensity and user engagement as mood variables for analyzing index prices.
The internet memes collected from public platforms are used to examine the
relationship between societal mood and stock market. Kaltenhauser,
Terzimehi¢, and Butz 2021 presented a study on how internet memes can be
used to wunderstand humans using human computer interaction
(MEMEography). The interactional contexts could be used to study work
practices, challenges, emotions pertaining to users. DE SAINT LAURENT,
GLAVEANU, AND LITERAT 2021 propounded that memes are associated
with psychology and presented a study on Internet memes specific to the
COVID-19 pandemic. Internet Memes can represent partial stories, and the
study aims to analyze the political narratives associated with coronavirus
memes, which are also found to have social and psychological implications.

Venter et al. 2020 conducted a study to investigate the air pollution decline
during the COVID-19 lockdown phase. A satellite data and network of more
than ten thousand air quality stations were used to study the concentration of
tropospheric and ground-level air pollution. The effects of meteorological
variability have also been taken into account for exploring the decrease in
the concentration of nitrogen dioxide, and fine particulate matter. The analysis
was conducted on data from January to May for 2017-2020. Results high-
lighted that the decline in pollution levels may be attributed to reduced
economic activity as well as meteorological variability. Aslan 2021 asserts
that the pandemic witnessed many users generated internet memes substan-
tiating the creativity of users over the internet. The study reports that several
memes highlighted pandemic-related content such as daily hygiene and face
masks. It also suggests that internet users rely on humor during crisis situa-
tions. Norstrom and Sarna 2021 presented a study on Internet Memes during
lockdown specific to Poland. The study analyzes internet memes as
a communication medium for internet users and asserts that internet memes
are a form of expression in the digital culture. Many of the memes circulated
over the internet were about ‘bans and orders’ due to the imposed restrictions
and penalties.

Rossi et al. 2020 presented a study on the mental health of people in Italy
during three to four weeks of COVID-19 lockdown through a web-based
survey from March 27, 2020, to April 06, 2020. A total of 18147 individuals
took the survey, which incorporated approximately 80% women. Regression
analysis was considered for determining the risk factors of the pandemic. It
was reported that many people suffered from depression, perceived stress,
post-traumatic stress symptoms, anxiety, and insomnia.

Mandal and Pal 2020 analyzed the lockdown effects on the environment,
specifically crushing and stone quarrying areas. The factors considered for
the exploration are particulate matter, land surface temperature, water
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quality, noise using an image, and field-derived data before and after the
lockdown was imposed. Results manifest that after 18 days, there is a decrease
in particulate matter and a reduction in land surface temperature. River
water has qualitatively improved and there is a decreased level of pollution in
the environment.

He, Pan, and Tanaka 2020 reported a study on the short-term impacts of the
COVID-19 lockdown in China. The impact was studied concerning Air
Quality Index (AQI), and particulate matter. The study demonstrates that
within weeks of the lockdown imposition, the pollution levels were brought
down. The effects were much more straightforward in colder, richer, and
industrialized areas. However, the concentration of particulate matter
remained higher than recommended by WHO.

Marelli et al., 2020conducted an analysis on the sleep quality of university
students and administrative staff during the COVID-19 lockdown. The study
was performed for 400 subjects, using a web-based survey, and included
monitoring Bedtime hour, Sleep Latency, and Wake-Up time. Results show
a decrease in sleep quality and insomnia symptoms. There is a delay in
Bedtime and wake-up time for students. Almost a third of the subjects showed
depression and anxiety symptoms. Moreover, the impact is seen more in
females and students.

Bhuiyan et al. 2020; Jayakumar, Brohi, and Zaman 2020 investigated the
number of suicides in Bangladesh because of lockdown and economic crisis
due to COVID-19. A total of eight suicide cases were reported in the study
from media reports. The study asserts that COVID-19 lockdown had an
impact on the availability and production of food, economy, and jobs which
led to an increase in poverty and distress. This may also be associated with the
psychological impacts on the poor and unprivileged individuals.

Guessoum et al. 2020 presented a study on the effect of COVID-19 lock-
down on psychiatric disorders in adolescents. The study was conducted based
on literature surveys. The effects analyzed were psychological in the form of
trauma, stress, anxiety, and depression. The study also reports additional
screen time, decreased physical activity, imbalanced diets, and irregular sleep
patterns. An increase in the number of suicide rates was also seen during the
lockdown. Addictive disorders have been commonly reported. There is grief
associated with the death of loved ones. An increase in internet activity and
social media usage is also reported.

Barkur et al.,, 2020 performed a sentiment analysis on Twitter data from
India during the COVID-19 lockdown phase. A total of 24000 tweets were
gathered between March 25, 2020, to March 28, 2020, for the analysis. The
sentiments considered are anger, anticipation, disgust, fear, joy, negative,
positive sadness, surprise, and trust. Tweets depicting positive and trust
sentiments are dominant while tweets depicting disgust and surprise are less
frequent.
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Pietrobelli et al. 2020 studied the effects of lockdown due to COVID-19 on
lifestyle behavior in Italy, especially obesity. A total of 41 obese students
participated in the analysis, which monitored diet, activity, and sleep activity
for three weeks. Although there was no change in the diet, time spent in sports
activities increased and sleep time increased. Thus COVID-19 lockdown had
a significant impact on adiposity levels of adults.

Cellini et al. 2020; Saeed et al. 2021 analyzed the changes in sleep pattern,
sense of time, and use of digital media in Italy during COVID-19 lockdown.
Data from 1310 participants was used to conduct the study based on a survey.
Around 25% of the participants had symptoms of depression, 32% had
anxiety, 50% had stress. An increase in the use of digital media by two hours
was also reported in the study. Sleep time was affected by people going to bed
late and waking up accordingly (late), which also led to lower sleep quality.

Based on the past works, we observe that COVID-19 not only infected
millions of people worldwide physically but had a significant effect on the
mental health of people. Obesity, lack of sleep, psychological stress, decrease in
sports activity, etc. can be attributed to long periods of lockdown. Since
vaccines have not proven to be 100% effective, most of the population was
observed to have depression, anxiety, and stress. As survival and coping
mechanism, internet users got more inclined toward humor and an increased
internet activity witnessed humor in the form of Internet memes traveling
across platforms to relieve people from stress. We have analyzed the rise in the
internet meme activity during lockdown using a set of artificial intelligence
techniques discussed in the following section.

Artificial Intelligence Techniques

Machine learning (ML) algorithms provide interesting inferences and forecast
the future in a perfect manner that helps in knowing the trend of the near
future. Memes are inevitable in people’s lives and have been used to entertain
the audience on both intellectual and humorous levels. For analysis purposes,
thirty famous memes have been taken into consideration. In this section, we
describe three artificial intelligence techniques that we have considered for the
study which are as follows:

e Random Forest Classifiers: This classifier incorporates several decision
trees that work as an ensemble (Priyadarshini and Puri 2021; Tuan et al.
2019). Individual trees provide class predictions such that the class with
the maximum votes becomes the model’s prediction. The underlying idea
behind the working of RF classifiers is that several unrelated models that
work as a group will overpower any individual models. Uncorrelated
models can effectively produce ensemble predictions that carry more
accuracy than individual models. Thus, trees protect each other from
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individual errors. In the case that some trees go wrong, many others will
move in the correct direction, thereby increasing the overall performance
(Iwendi et al. 2020). This ensemble method is based on the divide and
conquers approach where individual decision trees are created based on
attribute selection indicators. These indicators may be in the form of gain,
gain ratio, and Gini index, etc. Each tree relies on an independent random
sample. Finally, each tree votes, and the result is given by the most
popular class. It is a highly accurate classifier that can guarantee efficiency
in large datasets. It is also used to provide an estimate of what variables are
important and handles missing data.

e Multilayer Perceptron: These are deep artificial neural networks with
more than one perceptron (Jha et al., 2019a). They are used for identifying
patterns in sequential data. The three types of layers that form a part of
MLP are the input layer, hidden layer, and output layer (Quek et al. 2019).
The input layer is responsible for receiving the input signal, while the
output layer is responsible for performing prediction and classification.
The computational engine of the MLP is determined by the arbitrary
number of hidden layers placed between the input layer and the output
layer. While the data flow in a forwarding direction from input to output,
the neurons follow the backpropagation training procedure. MLPs can
effectively approximate continuous functions and solve problems that
may be linearly separable. Apart from classification and prediction,
MLPs can be used for approximation and recognition.

e Instance-based Learning Algorithms: IL or memory-based learning refers
to a family of learning algorithms that do not perform explicit general-
ization but compare new problem instances to training instances already
stored in the memory (Aha, Kibler, and Albert 1991). Self-organizing
maps, k-nearest neighbor, and kernel machines are examples of such
algorithms (Patro et al. 2020; Jha et al., 2019b). These algorithms can
create assumptions from training data instances and their time complex-
ity relies on the size of training data. The efficiency of these algorithms can
be improvised by introducing the preprocessing phase, which is a data
structure that enables efficient usage of run-time modeling of test
instances. IL algorithms can adapt to previously unseen data. Thus,
a new instance cannot be stored, and an old instance cannot be dropped.

Figure 1 illustrates the overall methodology of the study conducted. Once the
dataset is pre-processed, and we have the resulting data to conduct the
analysis, we perform data visualization in the form of line graphs and heat
maps. The underlying idea is to identify patterns from the data. In this study,
we will observe internet meme activity over social media by observing the
spikes in the number of internet memes and their captions over time (Vo
et al. 2020). Following data visualization, we perform classification and
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Figure 1. Overall methodology of the study.

prediction using the artificial intelligence techniques discussed in this sec-
tion, i.e., RF, MLP, and IL algorithms. Once the ML models are built, their
efficiency is evaluated using parameters like MAE, RMSE, accuracy, and the
kappa statistic.

Experimental Analysis

This section comprises three parts. The first part discusses the dataset we used
for the study. The second part depicts classification using Al techniques, and
the final section uses data visualization techniques for making certain
observations.

Dataset

For the study to be conducted we have constructed a dataset of 30 popular
memes, some of which are Ancient Alien, Chubby Bubbles, Disaster Girl,
Roll Safe, Waiting Skeleton, Evil Toddler, Unlucky Brian, etc. The dataset
incorporates a list of these memes and the number of captions these memes
had from September 2017 to August 2020 every month. The data has been
collected over time from (www.imgflip.com) for specific memes, which is
one of the leading websites for creating and sharing images. The idea is that
a spike in the number of captions depicts the popularity of the meme
during that phase. Specific meme templates over the website have varying
numbers of captions throughout the months. We specifically chose popular
memes that had data from September 2017 to August 2020 for proper
study. A total of 1050 data points are there in the dataset. We are splitting
the data into 70% train set and 30% test set for carrying out the experi-
mental analysis. The popular memes that are a part of this dataset are
mentioned in Figure 2.
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‘ Drake Hotline | | Distracted Boyfriend | | Two Buttons | ‘ Disaster Girl ‘ ‘ One simply does not |

‘ Ancient aliens | I Roll safe | | Hide the pain Harold | ’ Batman Slapping Robin I Expanding Brain ‘

‘ The Rock Driving | [ First world problems l | Bad luck Brian ‘ } Success Kid ‘ ‘ Chubby Bubbles ‘

Frustrated Boromir Internet Explorer Finding neverland ’ X, X Everywhere ‘ ‘ Sad Pablo Escobar ‘
‘ Blacknut Button I ’ ‘Waiting skeleton | | Evil Toddler ‘ Third world skeptical Third world success kid
kid

’ Doge memes ‘ Leonarde di Caprio
cheers

Angry chef Gordon | That would be great | | If you know what I mean
Ramsay

Figure 2. Popular memes considered for the study.

Data Visualization and Analysis

e Analyzing individual Memes
We provide the increase in the popularity of all the thirty memes considered. The graphs
in Figure 3 represent the number of captions over time (September 2017- August 2020).

The Internet Meme activity for the listed memes (number of captions over
time) is depicted as follows.

We have observed that for individual graphs the increase in the internet
meme activity or the number of captions is mostly around (March 2020-May
2020), which is exactly after the lockdown was imposed. Few graphs show an
increase in the number of captions over other times as well.

¢ Analyzing Internet Meme activity using Line Plots

We use line plots to depict the Internet Meme activity over social networks in
Figure 4. To promote clarity, we do it in two parts, we take fifteen memes in
two different parts and present the line plots accordingly.

We observe that most peaks are observed during the lockdown phase
(March 2020-May 2020) as per Figures 4 and 5. Since there are some
memes, that also show slight peaks during other times, there is a need to
analyze the overall Internet Meme Activity

¢ Analyzing the combined number of captions overtime for all the memes
listed

Combining the number of captions for the 30 memes considered over time, we
present the overall Internet Meme Trend over years.
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Figure 3. (a-d) Number of Captions over time for Internet Memes (individual graphs)

From Figure 6, it is evident that the maximum Internet meme activity was
observed in the months of March 2020-May 2020, which is synchronous with

the COVID-19 lockdown.

e Data Visualization using Heat maps
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Figure 3. Continued.

Heat Map is an effective way of data visualization and depicts the value of the
attribute by mapping to the corresponding class It's commonly used in the
biomedical field for analyzing datasets in an explorative manner. Figures 7 and

8 illustrate the Heat Map for the internet meme activity in social networks



12 (&) 1. PRIYADARSHINI ET AL.

Internet Meme Activity over Social Networks
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Figure 4. Line plots depicting number of captions over time for internet memes.

Internet Meme Activity over Social Networks
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Figure 5. Line plots depicting number of captions over time for internet memes.

during the COVID-19 lockdown period with k-means 8 and 15 clustering
options with row type. Various techniques like distributions, scatter plots, and
so on are available for any scale of the dataset. Based on the requirement and
nature of data, a particular technique could be utilized.

This was followed by applying the three ML algorithms, i.e., RF, MLP, and
IL algorithms. The performance of the models is depicted in the following
section.
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Internet Meme Trend Over Years
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Figure 6. Overall internet meme trend (September 2017- August 2020).
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Results and Discussions

In this section, we present the results and discussions in the form of perfor-
mance evaluation and comparative analysis.

Based on the RF, MLP, and IL classifiers, the forecast is drawn with 95%
confidence intervals. Figure 9-11 illustrate the forecast for 10 days for 5
memes taken on random using RF, IL, and MLP respectively.
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Figure 8. Heat map with 15 clusters.
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Figure 9. RF forecast.

Classification Using Al Techniques

In this study, we have considered the Waikato Environment for Knowledge
Analysis (Weka) classifier for performing the classification. The frequency-
based classification considers a specific threshold to determine the rise in the
internet meme activity. On applying the classifier over the meme’s dataset, the
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Future forecast for: Drake Hotline,Distracted Boyfriend,Two Buttons,Disaster Girl,One Simply Does Not [95% con., intervals]
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Figure 10. IL forecast.

Future forecast for: Drake Hotline Distracted Boyfriend, Two Buttons,Disaster Girl,One Simply Does Not [95% conf. intervals]
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Figure 11. MLP forecast.

output is graphically shown in Figure 12, and it indicates that RF and IL
classifiers are having classification scores of 98.42% and 98.03%. MLP showed
a 95.27% classification accuracy.

Kappa statistic is the measure that is mapped between observed agreement
and expected agreement. It is given as «

Do — Px
o bl 0

Where, p, is the observed agreement and p, is the expected agreement.

The ideal value for a perfect agreement is considered as 1 and, in our work,
both RF and IL algorithm is revealing a suitable value that measures of the
agreement are almost near perfect. Kappa scores for classification are deter-
mined automatically by Weka for performing classification. It depicts that
internet meme activity could be high (1) during the lockdown and low (0)
when the lockdown was not imposed (Figure 13).
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Figure 12. Classification accuracy.
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Figure 13. Kappa statistic.
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Performance Evaluation Parameters

Mean absolute error (MAE) and Root mean squared error (RMSE) provides
insight into the accuracy. Lesser the value higher the classifier accuracy. MAE is
a statistical parameter that shows the errors that prevail between paired observa-
tions expressing a similar phenomenon. It is a linear score that will weigh in an
average way all the individual differences. It is derived as mentioned in equation 2.

>y pi—til

m

MAE = (2)
Where, 3854!p; is the prediction

38FBl!t; is the true value

m is the total number of records

(a) RMSE is derived from the mean square error and is a quadratic scoring
method. It is used in forecasting applications
(DhamodharavadhaDhamodharavadhani, Rathipriya, and Chatterjee
2020). It is estimated as shown in equation 3.

>t — pil

m

RMSE = (3)
Where, p; is the prediction

t; is the true value

m is the total number of records

Similar to stated earlier measures, MAE and RMSE also show reduced error rates for the
RF and IL, and the same is plotted in Figure 14.
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algorithm
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Figure 14. MAE and RMSE plots.
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Both the parameters depict error; hence, lesser the error, more is the efficiency
of the classifier, hence more accurate classification. A lower error depicts lesser
deviation from the predicted value, increasing the overall performance of the
classifier (Ramirez, de Campos Velho, and Ferreira 2005).

Comparative Analysis

Table 1 presents the comparative analysis of our work with some previous
works. COVID-19 lockdown had a variety of repercussions on the mental
wellbeing of individuals. It also led to an increase in the number of

Table 1. Comparative analysis of our work with existing works.

Author and

Year Analysis/ Study Performed Methodology/ Parameters Results

(Elmer, Social network activity and Web-Based Questionnaire, Increased Social Network Activity,
Mepham, changes in mental health Social Networks Worries. Isolation, Lack of
and (September 2018- emotional support, stress.
Stadtfeld April 2020)

2020)

(Kochhar Survey on Mental Health Survey and Web-Based Lockdown is a predominant
etal. 2020) Questionnaire stressor for mental health.

(Thakur and  Analyzing global suicides ~ Survey and Media Reports Increased number of global
Jain 2020) suicides

(Singh et al. ~ Analyzing pollution levels  Estimating particulate matter  Improved air quality due to
2020) and pollutants (March 25, changes in emissions and

2020 - May 03, 2020) across meteorology
India

(Colley, Study on exercise schedule Web-Based Survey Increase in indoor exercise.
Bushnik, and screen time Increased TV time, internet use,
and and video game time.
Langlois
2020)

(Ni et al. Analyzing mental health Online survey via WeChat Results indicated anxiety and
2020) and social media depression in subjects.

behavior Increased use of social media
(~2 hours)

(Feldmann Analyzing Internet Traffic  Internet traffic data collected ~ 15-20% increase in internet
et al. during COVID-19 from service providers, activity in first few weeks (in
2021a) pandemic exchange points and some cases 200%)

academic networks

(Candela, Analyzing Internet latency ~ Studying packet delay on Delay is 3—4 times more during the
Luconi, during COVID-19 internet Data collected from pandemic. Packet loss is 2-3
and pandemic RIPE Atlas times more.

Vecchio
2020)

(Feldmann Impact of pandemic on Data collected from service Traffic volume increased by 40%,
et al, internet traffic providers and operators. traffic usage increased upto
2021a) Traffic volume and usage 20%

patterns analyzed.

(Bhatti et al.  Analyzing e-Commerce Number of people shopping on 4059 million people (Amazon),

2020) during lockdown retail websites followed by 1227 million people
(Ebay) and 648 million people
(Samsung)

Our Analyzing Internet meme Artificial Intelligence Evaluation techniques like
Proposed activity over social techniques like RF, MLP, IL  RMSE, MAE, Accuracy and
work media during COVID-19  algorithms Kappa statistics. Accuracy is

lockdown nearly 99%.
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suicides and individuals suffering from depression. An increase in internet
meme activity is indicative of the positivity spread by people over social
media during difficult times. While no past research works have analyzed
internet meme activity during the lockdown, there have been other pat-
terns observed like social network activity change, implication on mental
health, exercise schedule, social media behavior, etc. Table 1 depicts some
of these works and highlights how our proposed work is novel and more
robust than these.

Based on the comparative analysis, we observe that our proposed work is
indeed robust in terms of novelty, the usage of ML algorithms, and evaluation
parameters. Our results show that out of all the ML algorithms considered, the
RF model is the most efficient one.

Conclusion and Future Work

Over the last few decades, Internet memes have become immensely
popular across various social media platforms. Humor traveling through
the internet in the form of internet memes has kept users glued to social
media platforms and led to an increase in internet usage among indivi-
duals. COVID-19 measures were not only confined to social distancing
but also mandated lockdown across the world. The Internet, being the
only thing that could connect individuals during such dire circumstances
saw an increase in the number of users and online activities. As the
number of users over social media increased, there was an increase in
the number of internet memes. Since memes incorporate humor, it was
adopted as a psychological stress reliever. In this paper, we have
attempted to analyze the internet meme activity over the last few years
and compared the internet meme activity in general to the COVID-19
lockdown period. We observed that indeed, internet meme activity has
increased during the lockdown phase. We have also relied on artificial
intelligence techniques like RF, MLP, and IL algorithms to perform
classification and prediction. A combination of evaluation parameters
like MAE, RMSE, classification accuracy, and kappa statistics reveals that
the RF model performs most efficiently. In the future, we would like to
identify more such algorithms and propose hybrid AI techniques to
analyze internet meme activity. Similarly, other evaluation parameters
can also be applied to explore future studies in detail.
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