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Abstract: Gradient boosting ensembles have been used in the cyber-security area for many years;
nonetheless, their efficacy and accuracy for intrusion detection systems (IDSs) remain questionable,
particularly when dealing with problems involving imbalanced data. This article fills the void in the
existing body of knowledge by evaluating the performance of gradient boosting-based ensembles,
including gradient boosting machine (GBM), extreme gradient boosting (XGBoost), LightGBM, and
CatBoost. This paper assesses the performance of various imbalanced data sets using the Matthew
correlation coefficient (MCC), area under the receiver operating characteristic curve (AUC), and F1
metrics. The article discusses an example of anomaly detection in an industrial control network and,
more specifically, threat detection in a cyber-physical smart power grid. The tests’ results indicate
that CatBoost surpassed its competitors, regardless of the imbalance ratio of the data sets. Moreover,
LightGBM showed a much lower performance value and had more variability across the data sets.

Keywords: imbalance learning; oversampling; anomaly detection; gradient boosting ensembles;
power grid; MWMOTE

1. Introduction

Power grid infrastructure has a significant positive impact on economic growth. It is
an effective tool for stimulating regional economies [1]. In its current form, a smart power
grid (SP) regulates both the supply of power and information across its intricate cyber-
physical network. Hence, SP is a critical infrastructure with a significant socio-economic
benefit. An SP is a sophisticated cyber-physical system that integrates the physical power
system with computing, sensor, and advanced communication technologies so that an
efficient and reliable process of transmission, distribution, monitoring, and control of
electricity can be considerably maintained [2]. The majority of countries consider SP to be a
vital infrastructure and have developed security procedures and policies to protect it [3,4].
As the design and implementation of SP become increasingly complex in nature, phasor
measurement units (PMUs) have been adopted to increase system performance. One of the
advantages of this approach is the process of making quick decisions based on the gathered
data. Nonetheless, attackers can launch attacks to wreak havoc on power grid networks
and induce blackouts [5].

Previous works have proposed IDSs to secure SP [6–9]. One of the IDSs domain
research issues is choosing a seamlessly and computationally efficient classifier in the wild.
It is not that straightforward since every intrusion data set has its own characteristics,
differing from network architecture and attack scenario distributions. Knowing that those
aforementioned problems are critical, this paper aims to establish a comparative analysis
of several ensemble learners, providing researchers in this field with a better insight into
finding the best-performing classifier ensembles. This study focuses on gradient boosting
ensembles for IDSs in power grids, an area of research that has received scant attention in
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the current literature. In addition, those ensemble algorithms are deemed to be the most ef-
fective approaches for classification tasks involving imbalanced data problem [10,11]. Four
implementations of gradient boosting ensembles are taken into account in our experiment,
namely GBM [12], XGBoost [13], LightGBM [14], and CatBoost [15]. To sum up, this article
has the following contributions:

• We benchmark several implementations of state-of-the-art gradient boosting ensem-
bles for anomaly detection on power grids;

• We assess the performance of each gradient boosting ensemble under different imbal-
anced ratios (Ir);

• We apply an oversampling strategy, namely the majority weighted minority oversam-
pling technique (MWMOTE) [16], to overcome the imbalanced data issue.

We structure the rest of this article as follows. Section 2 describes pertinent existing
works in the realm of machine learning-based IDSs in power grids, followed by Section 3,
which presents an overview of the oversampling method and gradient boosting ensembles.
The experimental settings and results are specified in Section 4, while, finally, we conclude
with some remarks in Section 5.

2. Related Work

This section presents the state-of-the-art machine learning techniques for IDSs in power
grids. We present the existing studies in chronological order. Hink et al. [17] investigated
the potential of several machine learning algorithms as an approach for discerning kinds
of power system disruptions, with an emphasis on identifying cyber-attacks. Pan et al. [6]
utilized a sequential pattern mining to identify patterns associated with power systems
outages and cyber-attacks effectively. In addition, the work also introduces the term
“common path”, which is a sequence of critical system states in the temporal order that
corresponds to distinct sorts of disruptions and cyber-attacks. Similarly, Pan et al. [7] built
a hybrid IDS that can learn the temporal states of power system circumstances such as
disruptions, regular control operations, and cyber-attacks. The proposed model is built
based on a data mining method called “common path mining” to discover patterns using a
power system audit log and other measurement data.

A new privacy-preserving IDS based on the correlation coefficient and expectation-
maximization clustering algorithm is introduced in [18]. The proposed model is tested
on the multi-class attacks of the power system data sets. Next, Keshk et al. [8] proposed
another privacy-preserving technique for anomaly-based IDS. The proposed framework is
comprised of two modules, namely a data preprocessing module and an anomaly detection
module. The power system and the UNSW-NB15 data set are considered to evaluate
the performance of the proposed technique. A gradient boosting-based feature selection
technique for an IDS in smart grids is presented in [19]. The proposed model does not
only reduce execution time but also enhances the detection rate. Several machine learning
algorithms are applied to the selected feature subset.

Upadhyay et al. [9] combined a recursive feature elimination-XGBoost-based feature
selection and majority voting-based classifier ensemble models for IDS in power grids.
The ensemble framework blends nine heterogeneous individual learners to obtain an
accurate solution to the IDS task. It improves the performance accuracy while reducing
the false rate compared to other similar existing techniques. Lastly, this current work
is similar to Louk and Tama [20], and they compared and analyzed classifier ensembles
that are specifically designed for handling imbalanced data sets. The experiment results
show that EasyEnsemble outperforms other classifier ensemble models considered in the
study. Moreover, undersampling and oversampling techniques effectively improve the
performance of boosting but not of bagging. This work, however, differs significantly from
that presented in Louk and Tama [20] in terms of the classifier ensembles considered and
the oversampling strategy utilized.
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3. Methods

In this section, we first present an overview of the oversampling method considered
in this study, followed by the four classifiers in the gradient boosting family.

3.1. Oversampling Technique

The aim of oversampling methods is to generate a set of synthetic positive examples
based on the training ones. Note that the term ’examples’ refers to “samples” or “instances”
of a data set. Let ζ = {(x1, y1), ..., (xm, ym)} be the training data set, where yi ∈ {−1, 1}
is the data labels; let ζ+ = {(x, y) ∈ ζ : y = 1} be the positive or minority examples; and
let ζ− = {(x, y) ∈ ζ : y = −1} be the negative or majority examples. If |ζ+| > |ζ−|, the
performance of classification algorithms is significantly hampered, particularly when it
comes to the minority examples. Hence, it is necessary to have a method to improve such
performance. In this work, we utilize MWMOTE [16] to generate new examples by filling
up blank spaces among the minority examples. MWMOTE has a benefit over the classical
method, e.g., SMOTE, as it is able to detect noisy examples by assigning higher weights to
borderline examples. The following (Algorithm 1) is the procedure for generating synthetic
examples using MWMOTE.

Algorithm 1: General procedure of majority weighted minority oversampling
technique

Preparation:
Training samples, ζ; number of examples to generate, numEx; threshold, Tclust;
Procedure:
1. Calculate a set of filtered positive examples, ζ+f
2. Calculate positive boundary of ζ+f , U and negative boundary, V.
3. ∀x ∈ V, determine the likelihood of picking x by assigning:

P(x) = ∑y∈U Iα,C(x, y) and normalize those likelihoods.
4. Estimate L1, ..., LM clusters of ζ+ using agglomerative clustering algorithm and
threshold, Tclust

5. Generate numEx by iteratively picking x ∈ V w.r.t. the likelihood P(x), and
update ζ iteratively by performing E := E ∪ {x + r(y− x)}, where y ∈ Lk is
uniformly picked and Lk is the cluster containing x.

3.2. Gradient Boosting Ensembles

Gradient boosting tree (GBT) is an ensemble learning that combines several weak
classifiers into a strong one. It is typically an additive model (e.g., linear addition of weak
classifiers) and uses the CART regression tree algorithm as the base weak model. Let
D = {(xi, yi)|i ∈ {1, ..., l}, xi ∈ Rk, yi ∈ R} be the power system data set with k features
and l examples. It is a binary classification problem, where label y corresponds to each
example x. Hence, the aim of a classification algorithm is to identify a classifier that maps
the examples to either of the two classes (e.g., attack or normal).

Given an ensemble of T trees, the prediction output y(x̂)T for an input x is the sum
of predictions from each tree, y(x̂)T = ∑T

i=1 fi(x), where fi is the output of the i-th re-
gression tree of the T−tree ensemble. To construct the (T + 1)-th tree, GBT minimizes
a regularized objective function Objt = Ωt + Θt, where Ωt is loss function and Θt is a
regularization function to control the over-fitting. In this study, we employ four different
GBT implementations, namely GBM [12], XGBoost [13], LightGBM [14], and CatBoost [15].

4. Experiment Settings and Results
4.1. Power Grid Data Set

To evaluate the classifier ensemble models, we utilize a benchmark data set that
is developed by the Oak Ridge National Laboratories [7]. The data set was generated
by setting up a power grid testbed that includes measurements related to the normal,
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disturbance, control, and cyber attack behaviors of the electric transmission system. The
data set is composed of 128 features that were recorded by PMUs, relay snort alarms, and
other control panel logs. A power system binary-class classification data set is considered
since we aim to perform an anomaly-based intrusion detection task, where a machine
learning algorithm usually classifies whether the traffic is natural or attack. The data set
contains 15 sets with different instance distributions of each class. The class distribution
in each set is measured by the imbalanced ratio (Ir), which is a proportion of #minority
examples to #majority examples. Therefore, a non-skewed data set has a value of 1, and
conversely, a skewed data set has a value less than 1. In summary, the characteristics of
each data set used in this study is provided in Table 1. In addition, the table provides
information concerning the total examples (ζT), number of examples labeled natural (ζ−),
and number of examples labeled attack (ζ+).

Table 1. The characteristics of power system data sets. Imbalance ratio (Ir) less than 0.4 indicates
highly imbalanced data sets.

Data Set ζT ζ− ζ+ Ir

Data 1 4966 3866 1100 0.285
Data 2 5069 3525 1544 0.438
Data 3 5415 3811 1604 0.421
Data 4 5202 3402 1800 0.529
Data 5 5161 3680 1481 0.402
Data 6 4967 3490 1477 0.423
Data 7 5236 3910 1326 0.339
Data 8 5315 3771 1544 0.409
Data 9 5340 3570 1770 0.496

Data 10 5569 3921 1648 0.420
Data 11 5251 3969 1282 0.323
Data 12 5224 3453 1771 0.513
Data 13 5271 4118 1153 0.280
Data 14 5115 3762 1353 0.360
Data 15 5276 3415 1861 0.545

4.2. Evaluation Metrics

In this experiment, we adopt 10-fold cross validation, where the final result is the
mean value of 10 elements. The performance of classifiers on the test set is measured under
three different metrics, i.e., Matthew correlation coefficient (MCC), area under the receiver
operating characteristic curve (AUC), and F1 scores. A performance value is usually

derived from a confusion matrix, H =

(
TP FN
FP TN

)
, which summarizes the outcome of

a binary classification [21,22]. Supposing that FN + TP = ζ+ and FP + TN = ζ−, a

classification algorithm has perfect score if H =

(
ζ+ 0
0 ζ−

)
, where TP is true positive, FN

is false negative, FP is false positive, and TN is true negative.
MCC provides more realistic estimates of the model performance and is calculated as

the Pearson product moment correlation coefficient between actual and predicted scores.
More specifically, it is obtained from the following formula:

MCC =
TP · TN − FP · FN√

(TP + FP) · ζ− · (TN + FN) · ζ+
(1)

where it ranges in the interval {−1,+1}, with −1 and +1 achieved in the case of perfect
misclassification and perfect classification, respectively.
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AUC is a popular metric to summarize the receiver operating characteristic curve,
which is a probability curve that plots the true positive rate (TPR) against false positive
rate (FPR) at various threshold values. Formally, it is calculated as follows:

AUC =
∫ 1

0
TPR(FPR)dFPR =

∫ 1

0
TPR(FPR−1(x))dx (2)

where it ranges in the interval {0, 1}. The higher its value, the more accurate the perfor-
mance of the algorithm is at differentiating between positive and negative classes.

F1 is defined as the harmonic mean of precision and recall metrics. It has the
following form:

F1 =
2 · TP

2 · TP + FP + FN
(3)

where it ranges in the interval {0, 1}, with TP = 0 and FN = FP = 0 gained in case of
perfect misclassification and perfect classification, respectively.

4.3. Hyperparameters Search

Hyperparameters for each implementation were searched using random search [23].
For GBM implementation [12], the hyperparameters were used specify include tree size,
interaction depth, and shrinkage. XGBoost [13] has several hyperparameters to tune such
as maximum depth, η, subsample, column sample by tree, and tree size. There are several
hyperparameters to train LightGBM [14] such as maximum bin, maximum depth, minimum
data in leaf, learning rate, lambda l1, lambda l2, tree size, feature fraction, bagging fraction,
path smoothing, and minimum gain to split. Lastly, the hyperparameters of CatBoost [15]
for tuning include tree size, depth, learning rate, l2 leaf regularization, border count, and
boosting type.

For all implementations, we searched the number of trees from four possible values, i.e., 100,
200, 500, and 1000 trees. We determined the search space of other hyperparameters as follows.
GBM: interaction depth = {3, 4, ..., 12} and shrinkage = {0.005, 0.01, 0.05, 0.1, 0.3}. XGBoost:
maximum depth = {1, 2, ..., 12}, η = {0, 0.1, 0.2, ..., 1}, subsample = {0.1, 0.5, 0.8}, and column
sample by tree = {0.5, 0.6, ..., 0.9}. LightGBM: maximum depth = {1, 2, ..., 15}, maximum bin =
{100, 255}, minimum data in leaf = {100,200,...,1000}, learning rate = {0.01, 0.02, ..., 0.3}, lambda
l1 and l2 = {0, 10, 20, ..., 100}, feature fraction and bagging fraction = {0.5, 0.9}, path smoothing
= {1E− 8, 1E− 3}, and minimum gain to split = {0, 1, 2, ..., 15}. CatBoost: depth = {1, 2, ..., 10},
learning rate = {0.03, 0.001, 0.01, 0.1, 0.2, 0.3}, l2 leaf regularization = {1, 3, 5, 10, 100}, border
count = {5, 10, 20, 30, 50, 100, 200}, and boosting type = {’ordered’,’plain’}.

4.4. Result Discussion

All experiments were run on a machine with a Linux operating system, an Intel Xeon
processor, and 32GB of memory. All data sets used in this study are publicly available (https:
//sites.google.com/a/uah.edu/tommy-morris-uah/ics-data-sets, accessed on 8 March
2022), while the code was implemented in R using the mlr3 package [24]. This section aims
to provide a performance validation of the gradient boosting ensembles (i.e., GBM, XGBoost,
LightGBM, and CatBoost) in two different scenarios. First, the performance behavior of all
benchmarked algorithms is assessed on the original (e.g., imbalanced) power system data
sets. Second, we analyze the algorithms’ performance on the synthetically oversampled
data sets (e.g., balanced). Here, the MWMOTE technique is used to oversample the minority
class of each data set instances.

Figure 1 depicts the average performance of all algorithms across two distinct scenarios
and data sets with respect to MCC, AUC, and F1 metrics. While LightGBM performs worse
on average than the other three algorithms, all algorithms have appeared to be outstanding
(score > 0.8) and maintain a constant AUC and F1 metric regardless of the Ir of the data set.
More precisely, two metrics, AUC and F1, produce over-optimistic and elevated results;
thus, they do not notify us of ongoing prediction problems. However, a somewhat different
picture emerges when MCC is considered as a performance metric. There is a slight

https://sites.google.com/a/uah.edu/tommy-morris-uah/ics-data-sets
https://sites.google.com/a/uah.edu/tommy-morris-uah/ics-data-sets
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difference in the algorithms’ performance, particularly when dealing with an imbalanced
data problem. For instance, LightGBM reports relatively low MCC scores for the data set #1,
#11, and #13, despite the fact that those data sets are highly imbalanced (Ir < 0.4). However,
an outlier pattern was discovered in our analysis, in which data set #6 has a lower MCC
score despite having Ir > 0.4. Additionally, unlike AUC and F1, we can argue that MCC is
a consistent and effective statistical metric in any data set without producing misleading
results [21].

Figure 1. Average performance of all algorithms across various power system data sets.

It can also be noted that the performance of CatBoost, XGBoost, and GBM is much more
consistent than the performance of LightGBM, which varies slightly across the data sets
(see Figure 2). There are striking similarities and differences between the four performance
distributions. In particular, the performance distributions of CatBoost, XGBoost, and GBM
have roughly the same median, whereas LightGBM has a much lower median over all
performance metrics. The performance values of LightGBM have much larger variability
than the performance values of the other three algorithms.

Figure 2. The skewness and spread of algorithms’ performance over two distinct scenarios.

Moreover, we apply hierarchical clustering to group the algorithms and data sets using
the Ward.D dissimilarities measure [25]. We chose k = 3 as the number of clusters to be built.
Figures 3 and 4 show the hierarchical clusters of vertical observations (e.g., classification
algorithms) and horizontal observations (e.g., data sets) in imbalanced and balanced data
sets, respectively. The clustering method categorizes the classification algorithms into two
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main groups, where LightGBM has a considerable dissimilarity with GBM, CatBoost, and
XGBoost, irrespective of the performance metrics and data set issues. In imbalanced data
sets (see Figure 3), considering the MCC metric as an example, there are clearly two distinct
groups: The red color group seems to consist of three more distinct groups, whereas the
majority of blue and green color observations (i.e., data set #13, #1, #6, and #11) are clustered
together at approximately the same height. This result confirms that the observations in
blue and green are highly imbalanced data sets (Ir < 0.4), similarly to what we obtained
in the previous section. In contrast, regarding balanced data sets (see Figure 4), there are
obviously two unique groups in which three separate groups seem to be part of each group.

Figure 3. Hierarchical clusters (shown in three distinct colors) of algorithms and imbalanced data sets
in terms of (a) MCC, (b) AUC, and (c) F1 metrics. The color in each cell represents the corresponding
performance value (light yellow: low; dark red: high).

Figure 4. Hierarchical clusters (shown in three distinct colors) of algorithms and balanced data sets
in terms of (a) MCC, (b) AUC, and (c) F1 metrics. The color in each cell represents the corresponding
performance value (light yellow: low; dark red: high).

Lastly, we further benchmarked the algorithms’ performance based on the Friedman
rank test [26,27]. Each algorithm was scored independently for each data set, ascending
from the best-performing algorithm to the worst-performing one based on the performance
metrics [28,29]. Using MCC as an example, the performance of LightGBM is consistent
across two different settings, while CatBoost and GBM performed significantly better in
the balanced data set setting than in the imbalanced data set setting. On the contrary,
XGBoost performs worse when the data sets are balanced than when they are imbalanced
(see Table 2).
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Table 2. Average Friedman rank of all algorithms across different performance metrics.

Scenario Performance
Metric CatBoost GBM LightGBM XGBoost

Imbalanced
MCC 1.47 2.93 4.00 1.60
AUC 1.27 3.00 4.00 1.73

F1 1.40 2.87 4.00 1.73

Balanced
MCC 1.40 2.67 4.00 1.93
AUC 1.53 3.00 4.00 1.47

F1 1.40 2.67 4.00 1.93

5. Conclusions

This paper benchmarked four implementations of gradient boosting ensembles, namely
GBM, XGBoost, LightGBM, and CatBoost, on various imbalanced data sets. We considered
anomaly detection in power grids as a case study, whereas the performance of ensembles
was examined under three performance measures, namely MCC, AUC, and F1 scores. Our
study revealed that CatBoost was the best-performing algorithm in two different experi-
mental settings, while LightGBM had a substantially lower performance value and a lot
more variation in how it worked with different data sets. CatBoost slightly outperformed
XGBoost with respect to all performance metrics when the Friedman rank test was used.
The limitation of this study lies in the evaluation, which was only restricted to the fifteen
power grid data sets. Future work should incorporate more diverse and relevant IDSs data
sets to produce more generalizable findings. Finally, it is critical to introduce a novel public
benchmark data set that can significantly impact the evaluation bechmark of machine
learning algorithms.
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Website (http://www.essi.upc.edu/dtim/people/alberto) SciProfiles (https://sciprofiles.com/profile/2243797)

Dept. d'Enginyeria de Serveis i Sistemes d'Informació, Universitat Politecnica de Catalunya, BarcelonaTech, Barcelona, Spain

Interests: advanced data management; big data management; business intelligence; database management systems; data pre-processing; data stream management; data-

intensive flows; data warehousing; metadata management; NOSQL tools; OLAP tools

Dr. Moulay A. Akhloufi

Website (http://vision.gel.ulaval.ca/en/people/Id_584/index.php) SciProfiles (https://sciprofiles.com/profile/309135)

Department of Computer Science, University of Moncton, Moncton, NB E1A 3E9, Canada

Interests: machine learning; deep learning; computer vision; robotics; medical imaging

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Machine Learning and Data Analysis for Image Processing (/journal/BDCC/special_issues/image_detection)

Special Issue in International Journal of Environmental Research and Public Health: Smart Healthcare Services in Internet of Healthcare Things (/journal/ijerph

/special_issues/Smart_Healthcare_Services)

Special Issue in Sensors: Deep Learning Methods for Remote Sensing (/journal/sensors/special_issues/deep_learn_method_RS)

Topics: Deep Learning and Transformers’ Methods Applied to Remotely Captured Data (/topics/remo_data_deep_lear)

Prof. Dr. Danilo Ardagna

Website (http://ardagna.faculty.polimi.it) SciProfiles (https://sciprofiles.com/profile/379063)

Dipartimento di Elettronica, Informazione e Bioingegneria, Politecnico di Milano, 20133 Milano, Italy

Interests: resource provisioning; optimization algorithms; performance modelling; cloud computing; big data management

Special Issues, Collections and Topics in MDPI journals

Special Issue in Algorithms: Algorithms for the Resource Management of Large Scale Infrastructures (/journal/algorithms/special_issues

/Algorithms_Resource_Management)

Prof. Dr. Martin Atzmueller

Website (https://martin.atzmueller.net/)

Department of Cognitive Science and Artificial Intelligence, Tilburg University, PO Box 90153, 5000 LE Tilburg, The Netherlands

Interests: complex network analysis; explicative data science; machine learning; social sensing; social signal processing

Prof. Dr. Fabrizio Baiardi

Website (http://pages.di.unipi.it/tonelli/baiardi/index.html)

Department of Philology, Literature, and Linguistics, University of Pisa, 56127 Pisa, Italy

Interests: risk assessment and management; intrusion detection; adversary simulation; distributed ledger

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Cyber Security in Big Data Era (/journal/BDCC/special_issues/cyb_bd)

Dr. Pablo Basanta Val

Website (https://www.researchgate.net/profile/Pablo-Basanta-Val) SciProfiles (https://sciprofiles.com/profile/258486)

UC3M-BS Institute of Financial Big Data (IFiBiD), Departamento de Ingeniería Telemática, Universidad Carlos III de Madrid, 28911 Madrid, Spain

Interests: big data; industrial informatics; real-time systems; real-time Java; distributed systems

Dr. Khalid Belhajjame

Website (https://sites.google.com/site/kbelhajjame/)

Computing and Mathematics Department, Université Paris-Dauphine-PSL, 75016 Paris, France

Interests: data wrangling and integration; scientific workflows; data and process provenance; knowledge graphs; eScience

Prof. Dr. Nik Bessis

Website (https://www.edgehill.ac.uk/computerscience/academic-staff/nik-bessis/) SciProfiles (https://sciprofiles.com/profile/1901510)

Department of Computer Science, Faculty of Arts and Sciences, Edge Hill University, Ormskirk, Lancashire L39 4QP, UK

Interests: cloud computing; Internet of Things; social graphs; big data; future internet; resource provisioning
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Prof. Dr. Omar Boussaid

Website1 (https://eric.univ-lyon2.fr/~boussaid/) Website2 (https://scholar.google.fr/citations?user=1UiTIdQAAAAJ&hl=en)

SciProfiles (https://sciprofiles.com/profile/263947)

Laboratoire ERIC, Institut de Communication, Université de Lyon, Lyon 2, 5 avenue Pierre Mendès, 69676 Bron CEDEX, France

Interests: business intelligence & big data management; business analytics & data discovery; distributed data warehousing; intensive queries in big data warehouses;

mapreduce and spark technologies; text warehousing & OLAP text cubes; semantic OLAP & social OLAP; analysis of social graphs cubes; community detection and

evaluation

Special Issues, Collections and Topics in MDPI journals

Special Issue in Electronics: Applications and Methodologies of Artificial Intelligence in Big Data Analysis (/journal/electronics/special_issues/applications_)

Dr. Antonio Celesti

Website1 (https://www.unime.it/it/persona/antonio-celesti/curriculum) Website2 (http://mdslab.unime.it/acelesti)

SciProfiles (https://sciprofiles.com/profile/208704)

MIFT Department, University of Messina, Viale F. Stagno d'Alcontres, 31 98166 Messina, Italy

Interests: distributed systems; cloud computing; edge computing; Internet of Things (IoT); machine learning; assistive technology; eHealth

Special Issues, Collections and Topics in MDPI journals

Special Issue in Computers: Artificial Intelligence for Health (/journal/computers/special_issues/AI_Health)

Special Issue in Future Internet: Advances on Cloud Computing and Internet of Things (/journal/futureinternet/special_issues/A_Cloud_Computing_IoT)

Special Issue in Sensors: Intelligent Systems for Clinical Care and Remote Patient Monitoring (/journal/sensors/special_issues/intelligent_systems_ccrpm)

Special Issue in Sensors: Digital Healthcare Leveraging Edge Computing and the Internet of Things (/journal/sensors/special_issues/digihealth_IoT)

Special Issue in Computers: Advances of Machine and Deep Learning in the Health Domain (/journal/computers/special_issues/AI_health_2022)

Prof. Dr. Han-Chieh Chao

Website (http://hcc.dormv6.niu.edu.tw/)

Department of Electrical Engineering, National Dong Hwa University, Hualien, Taiwan

Interests: mobile computing; wireless communications; cloud computing; big data

Dr. Carmela Comito

Website (https://www.icar.cnr.it/persone/comito/)

Institute for High Performance Computing and Networking of the National Research Council of Italy (ICAR-CNR), 87036 Rende, Italy

Interests: big data analysis and mining; mobility mining; social network data analysis and mining; health informatics

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Machine Learning and Artificial Intelligence for Health Applications on Social Networks (/journal

/BDCC/special_issues/health_applications)

Special Issue in Sensors: Current Trends and Practices in Smart Health Monitoring (/journal/sensors/special_issues/SHM_Health_Monitoring)

Prof. Dr. Miguel Correia

Website (http://www.gsd.inesc-id.pt/~mpc/index.html) SciProfiles (https://sciprofiles.com/profile/2213799)

INESC-ID, Instituto Superior Técnico, Universidade de Lisboa, 1649-004 Lisboa, Portugal

Interests: cyber-security; cloud computing; software security; big data analytics for security; critical infrastructure protection; distributed systems; machine learning for

security; intrusion tolerance; Blockchain and Byzantine consensus; mobile security

Prof. Dr. Alfredo Cuzzocrea

Website (https://www.researchgate.net/profile/Alfredo-Cuzzocrea-2) SciProfiles (https://sciprofiles.com/profile/152280)

Computer Engineering, University of Calabria, 87036 Rende, CS, Italy

Interests: big data; database systems; data mining; data warehousing; knowledge discovery

Prof. Dr. Magdalini Eirinaki

Website (https://www.sjsu.edu/people/magdalini.eirinaki/)

Computer Engineering Department, the College of Engineering, San Jose State University, San Jose, CA 95192, USA

Interests: recommender systems; social network analysis; machine learning; data mining
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Prof. Dr. Mohamed Elhoseny

 ( https://recognition.webofscience.com/awards/highly-cited/2021/ ) Website (http://www.mohamedelhoseny.com/)

SciProfiles (https://sciprofiles.com/profile/1800540)

Department of Computer Science, College of Computer Information Technology, American University in the Emirates, Dubai, UAE

Interests: sensors & Ad-hoc networks; Internet of Things (IoT); data security; optimization algorithms; smart cities applications; intelligent systems



Prof. Dr. Alberto Fernandez Hilario

Website (https://sci2s.ugr.es/members#AFernandez)

Department of Computer Science and Artificial Intelligence, University of Granada, 18071 Granada, Spain

Interests: data science, big data analytics, explainable artificial intelligence, imbalanced classification; fuzzy rule based systems; evolutionary fuzzy systems; ensemble

learning

Prof. Dr. Bogdan Gabrys

Website (http://bogdan-gabrys.com/contact/)

Faculty of Engineering and Information Technology, University of Technology Sydney, PO Box 123, Broadway, NSW 2007, Australia

Interests: computational intelligence; data science; complex adaptive systems; machine learning; predictive analytics

Dr. Salvador García López

Website (http://decsai.ugr.es/index.php?p=profesores&id=15938) SciProfiles (https://sciprofiles.com/profile/1042224)

Department of Computer Science and Artificial Intelligence, University of Granada, CITIC-UGR, 18071 Granada, Spain

Interests: machine learning; data science; data preprocessing; computational intelligence; big data analytics; deep learning

Mr. Felix Gessert

Website (https://vsis-www.informatik.uni-hamburg.de/vsis/members/look/1264?lang=en)

Database and Information Systems Group, Computer Science Department, University of Hamburg, 20146 Hamburg, Germany

Interests: cloud computing, Database/Backend-as-a-Service; NoSQL, scalable databases, distributed Systems; Web Protocols, REST, Microservices; application

architecture, mobile; probabilistic data structures, stream processing; polyglot persistence

Prof. Dr. Venkat N. Gudivada

Website (http://www.cs.ecu.edu/gudivada/) SciProfiles (https://sciprofiles.com/profile/394202)

Department of Computer Science, East Carolina University, Greenville, NC 27858 - 4353, USA

Interests: data management; computational analysis of natural languages; information retrieval; cognitive computing; high performance computing; natural language

processing; and personalized learning

Prof. Dr. Mohsen Guizani

 ( https://recognition.webofscience.com/awards/highly-cited/2021/ ) Website (https://vivo.nkn.uidaho.edu/vivo/display/n62284)

Department of Electrical and Computer Engineering, University of Idaho, Moscow, ID, USA

Interests: wireless communications and mobile computing; computer networks; mobile cloud computing; security and smart grid

Special Issues, Collections and Topics in MDPI journals

Special Issue in Sensors: Sensor Networks for Collaborative and Secure Internet of Things (/journal/sensors/special_issues/of_Things)



Prof. Dr. Takahiro Hara

Website (http://www-nishio.ist.osaka-u.ac.jp/~hara/) SciProfiles (https://sciprofiles.com/profile/404286)

Department of Multimedia Engineering, Osaka University, Osaka 565-0871, Japan

Interests: database systems; mobile computing; social computing; web mining; location privacy; time-series analysis
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Special Issues, Collections and Topics in MDPI journals

Special Issue in Sensors: Algorithm and Distributed Computing for the Internet of Things (/journal/sensors/special_issues

/Algorithm_and_Distributed_Computing_for_IoTs)

Prof. Dr. Yoichi Hayashi

Website1 (https://www.researchgate.net/profile/Yoichi-Hayashi) Website2 (http://www.ci.cs.meiji.ac.jp/) SciProfiles (https://sciprofiles.com/profile/331116)

Artificial Intelligence Lab, Department of Computer Science, Meiji University, Kawasaki, Kanagawa 214-8571, Japan

Interests: artificial intelligence; knowledge extraction; rule extraction; transparency of deep learning neural networks; medical informatics

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Big Data Analytic: From Accuracy to Interpretability (/journal/BDCC/special_issues/Big_Data_Analytic)

Special Issue in Machine Learning and Knowledge Extraction: Transparency of Deep Neural Networks (/journal/make/special_issues/Transparency)

Special Issue in Electronics: Interpretable Deep Learning in Electronics, Computer Science and Medical Imaging (/journal/electronics/special_issues

/interpretable_deep_learning)

Special Issue in Electronics: 10th Anniversary of Electronics: Recent Advances in Artificial Intelligence (/journal/electronics/special_issues

/anniversary_in_AI_Electronics)

Prof. Dr. Denis Helic

Website (https://courses.isds.tugraz.at/dhelic/) SciProfiles (https://sciprofiles.com/profile/2213748)

Institute of Interactive Systems and Data Science, Graz University of Technology, 8010 Graz, Austria

Interests: data science; web and network science; user behavior; data mining; recommender systems; social computing; social media

Prof. Dr. José Hernández-Orallo

Website (https://josephorallo.webs.upv.es/) SciProfiles (https://sciprofiles.com/profile/277291)

Valencian Research Institute for Artificial Intelligence, Universitat Politècnica de València, Camí de Vera 14, E-46022 València, Spain

Interests: data science; data mining; inductive programming; machine learning; artificial intelligence

Prof. Dr. Tzung-Pei Hong

Website (https://cse.nsysu.edu.tw/p/412-1205-19761.php?Lang=en) SciProfiles (https://sciprofiles.com/profile/412304)

Department of Computer Science and Information Engineering, National University of Kaohsiung, Nanzih District, Kaohsiung 811, Taiwan

Interests: artificial intelligence; data mining; soft computing; parallel processing

Special Issues, Collections and Topics in MDPI journals

Special Issue in Electronics: Recent Advances and Emerging Applications of Internet of Things (/journal/electronics/special_issues/Advances_Applications_IoT)

Special Issue in Electronics: Recent Advances and Emerging Applications of Internet of Things in Industrial 4.0 Era (/journal/electronics/special_issues

/8UHFOQHFIS)

Prof. Dr. Newton Howard

Website (https://newtonhoward.com/) SciProfiles (https://sciprofiles.com/profile/348625)

Computational Neuroscience and Functional Neurosurgery, University of Oxford, Oxford OX3 9DU, UK

Interests: cognitive computing; machine learning; artificial intelligence; big data; biomedical devices

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: COVID-19: Medical Internet of Things and Big Data Analytics (/journal/BDCC/special_issues/medical_data)

Special Issue in Brain Sciences: Neuroinformatics and Signal Processing (/journal/brainsci/special_issues/Neuroinformatics_Signal)

Prof. Dr. Kai Hwang

Website (https://pressroom.usc.edu/kai-hwang/) SciProfiles (https://sciprofiles.com/profile/257309)

Department of Electrical Engineering, EEB-212, University of Southern California, Los Angeles, CA 90089-2562, USA

Interests: big data analytics; deep learning; cognitive computing; cloud computing; supercomputing

Dr. Kostas Karpouzis

Website (http://image.ece.ntua.gr/~kkarpou) SciProfiles (https://sciprofiles.com/profile/1234270)

Institute of Communication and Computer Systems, National Technical University of Athens, 157 80 Athens, Greece
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Interests: machine learning; affective computing; computational culture; serious games; player modelling; education; sentiment analysis

Prof. Dr. Kristian Kersting

Website (https://www.ml.informatik.tu-darmstadt.de/people/kkersting/index.html)

Department of Computer Science, TU Darmstadt, Hochschulstrasse 1, 64289 Darmstadt, Germany

Interests: data mining; machine learning; statistical relational artificial intelligence; lifted inference; web science; plant phenotyping

Prof. Dr. Alessandro Lameiras Koerich

Website (https://etsmtl.proximify.ca/members/184) SciProfiles (https://sciprofiles.com/profile/339654)

Department of Software and IT Engineering, École de Technologie Supérieure (ÉTS), University of Québec, Montréal, QC, Canada

Interests: machine learning; big data analytics; deep architectures for audio analysis; multimodal deep learning

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Applied Deep Learning: Business and Industrial Applications (/journal/BDCC/special_issues

/Applied_Deep_Learning)

Prof. Dr. Yugyung Lee

Website (https://info.umkc.edu/leeyu/) SciProfiles (https://sciprofiles.com/profile/2043731)

Computer Science Electrical Engineering, School of Computing and Engineering, University of Missouri, Kansas City, MO, USA

Interests: big data analytics; cognitive robotics; semantic web; biomedical informatics; cloud-based mobile computing; machine learning; distributed and parallel computing;

deep learning

Prof. Dr. Ickjai Lee

Website (https://research.jcu.edu.au/portfolio/ickjai.lee/) SciProfiles (https://sciprofiles.com/profile/1652923)

Discipline of Information Technology, College of Science & Engineering, James Cook University, Cairns, QLD 4870, Australia

Interests: trajectory mining; geo-computation; geo-engineering; text data mining; Voronoi tessellation; Delaunay diagram; applied Artificial Intelligence; Clustering; Health

informatics; sentiment analysis

Prof. Dr. Victor C.M. Leung

 ( https://recognition.webofscience.com/awards/highly-cited/2021/ ) Website (http://www.ece.ubc.ca/~vleung/)

SciProfiles (https://sciprofiles.com/profile/1437010)

Department of Electrical & Computer Engineering, University of British Columbia, Vancouver, BC V6T1Z4, Canada

Interests: blockchain systems; telecommunication networks information systems personal communications networking cloud and edge computing

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Cognitive Services Integrating with Big Data, Clouds and IoT (/journal/BDCC/special_issues/iot)

Special Issue in Sensors: The Architectures, Systems, and Applications of Internet of Things for Smart Cities (/journal/sensors/special_issues/smart_cities)

Special Issue in Sensors: Sensors for Information Technology, Electronics and Mobile Communication (/journal/sensors/special_issues/SITEMC)

Special Issue in Sensors: Blockchain as a Service: Architecture, Networking and Applications (/journal/sensors/special_issues

/Blockchain_Architecture_Networking)

Special Issue in Sensors: AI-Driven Sensing for Small Object Recognition (/journal/sensors/special_issues/W474IZMB9S)



Prof. Dr. Carson K. Leung

Website (https://www.cs.umanitoba.ca/~kleung/) SciProfiles (https://sciprofiles.com/profile/135882)

Department of Computer Science, University of Manitoba, Winnipeg, MB R3T 2N2, Canada

Interests: data mining; big data processing; social network analysis

Special Issues, Collections and Topics in MDPI journals

Special Issue in Sensors: Selected papers from Smart Data 2018 & Big Data Service 2018 (/journal/sensors/special_issues/SmartData2018)

Special Issue in Applied Sciences: Big Data Analysis and Visualization (/journal/applsci/special_issues/Big_Data_Visualization)

Topical Collection in Applied Sciences: Big Data Analysis and Visualization Ⅱ (/journal/applsci/special_issues/Big_Data_Analysis)

Special Issue in Applied Sciences: Latest Advances and Prospects in Big Data (/journal/applsci/special_issues/Advances_and_Prospects_in_Big_Data)

Special Issue in Mathematics: Soft Computing for Social Media Data Analytics (/journal/mathematics/special_issues/Soft_computing_data)

Topics: Social Computing and Social Network Analysis (/topics/Social_Computing_Network_Analysis)
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Prof. Dr. Massimo Marchiori

Website (https://www.math.unipd.it/~massimo/) SciProfiles (https://sciprofiles.com/profile/941926)

1. Department of Mathematics, University of Padua, 35121 Padua, Italy;

2. European Institute for Science, Media and Democracy, 1040 Brussels, Belgium

Interests: complex systems and network science; data science; big data; cyber-physical systems; artificial intelligence

Special Issues, Collections and Topics in MDPI journals

Topics: Complex Systems and Network Science (/topics/Complex_Systems_Network_Science)

Prof. Dr. Dan Cristian Marinescu

Website (http://www.cs.ucf.edu/~dcm/)

Department of Electrical Engineering and Computer Science University of Central Florida, 4000 Central Florida Boulevard, Orlando, Fl 32814, USA

Interests: cloud computing; Parallel and Distributed Systems; Scientific Computing; Quantum Information Processing

Dr. Fabrizio Marozzo

Website (https://scalab.dimes.unical.it/marozzo/) SciProfiles (https://sciprofiles.com/profile/1053872)

Department of Informatics, Modeling, Electronics, and Systems Engineering (DIMES), University of Calabria, 87036 Rende, Italy

Interests: big data analysis; social media analysis; cloud computing; data mining; machine learning

Special Issues, Collections and Topics in MDPI journals

Special Issue in Applied Sciences: Cloud Computing for Big Data Analysis (/journal/applsci/special_issues/Cloud_Computin_Big_Data_Analysis)

Special Issue in Algorithms: Scalable Programming Models and Algorithms for Big Data (/journal/algorithms/special_issues/Scalable_Programming_Big_Data)

Special Issue in Electronics: Advances in Machine Learning, IoT and Big Data for Sustainable Communities (/journal/electronics/special_issues/IE_2022)

Special Issue in Big Data and Cognitive Computing: Review Papers in Big Data, Cloud-Based Data Analysis and Learning Systems (/journal/BDCC/special_issues

/Review_Big_Data)

Special Issue in Future Internet: Big Data Analytics in Green Supply Chain and Social Media Influences (/journal/futureinternet/special_issues/163853G02V)

Prof. Dr. Michele Melchiori

Website (http://dbwis.unibs.it/team/michele-melchiori)

Dipartimento di Ingegneria dell'Informazione, Università degli Studi di Brescia, Via Branze, 38 25123 Brescia, Italy

Interests: data science; smart cities; blockchain

Special Issues, Collections and Topics in MDPI journals

Special Issue in Sensors: Applied Data Science and Intelligence (/journal/sensors/special_issues/ADSI)

Dr. Fabrizio Messina

Website (https://www.dmi.unict.it/messina/)

Department of Mathematics and Computer Sciences, University Of Catania, Catania, Italy

Interests: distributed systems; cloud computing; edge computing; Internet of Things (IoT); trust; reputation; intelligent systems

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Data Mining and the Future of Cybersecurity (/journal/BDCC/special_issues/data_cybersecurity)

Prof. Dr. Fionn Murtagh

Website (https://hud.academia.edu/FionnMurtagh) SciProfiles (https://sciprofiles.com/profile/448157)

Centre of Mathematics and Data Science, School of Computing and Engineering, University of Huddersfield, Huddersfield HD1 3DH, UK

Interests: data science; big data analytics, geometry and topology of data and information; digital content analytics; computational science (including innovative models and

paradigms from digital humanities and quantitative and qualitative social sciences); applications in engineering, psychoanalysis, astronomy and in many fields

Special Issues, Collections and Topics in MDPI journals

Special Issue in Journal of Imaging: Big Visual Data Processing and Analytics (/journal/jimaging/special_issues/processing_and_analytics)
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Dr. Teresa A. Oliveira

Website (https://www2.uab.pt/departamentos/DCT/detaildocente.php?doc=66) SciProfiles (https://sciprofiles.com/profile/220735)

Department of Sciences and Technology, at the Open University in Lisbon (UAb), 1649-014 Lisbon, Portugal

Interests: experimental design; statistical quality control; risk analysis and risk assessment; statistical modelling; computational statistics; stochastic models; data analysis;

e-learning methodologies; computational statistics; Software R

Prof. Dr. Suely Oliveira

Website (http://homepage.cs.uiowa.edu/~oliveira/)

Department of Computer Science, 14 MLH, The University of Iowa, Iowa City, IA 52242-1419, USA

Interests: big data applications; parallel algorithms; clustering; machine learning algorithms

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Learning with Big Data: Scalable Algorithms and Novel Applications (/journal/BDCC/special_issues

/Novel_Applications)

Dr. Jun Pang

Website (http://satoss.uni.lu/members/jun/) SciProfiles (https://sciprofiles.com/profile/1409650)

Faculty of Science, Technology and Communication (FSTC), Interdisciplinary Centre for Security, Reliability and Trust (SnT), University of Luxembourg, 4365 Esch-sur-

Alzette, Luxembourg

Interests: data mining; social media analysis; information networks; biological networks; security and privacy

Special Issues, Collections and Topics in MDPI journals

Special Issue in Computers: Formal Methods (/journal/computers/special_issues/formal_methods)

Prof. Dr. Sabri Pllana

Website (https://sabripllana.eu/)

Center for Smart Computing Continuum, Forschung Burgenland, Campus 1, 7000 Eisenstadt, Austria

Interests: High-Performance Data Analytics (HPDA); cognitive computing in education

Prof. Dr. Christoph Reich

Website (https://www.hs-furtwangen.de/personen/profil/72-christophreich/)

Institute of Data Science, Cloud Computing and IT Security, Furtwangen University of Applied Science, 78120 Furtwangen, Germany

Interests: distributed systems; machine learning; IT security; internet of things

Prof. Dr. Philippe Rigaux

Website (https://cedric.cnam.fr/lab/en/author/rigaux/)

CEDRIC Laboratory, Conservatoire national des arts et métiers (CNAM), Paris, France

Interests: music information retrieval; complex data modelling; temporal data

Dr. Morteza Saberi

Website (https://www.uts.edu.au/staff/morteza.saberi) SciProfiles (https://sciprofiles.com/profile/1121603)

School of Information, Systems and Modelling, Faculty of Engineering and IT, University of Technology Sydney, Sydney, NSW, Australia

Interests: data matching; machine learning; artificial intelligence; cognitive computing; crowdsourcing

Prof. Dr. Giuseppe Maria Luigi Sarne

Website (https://en.unimib.it/giuseppe-maria-luigi-sarne?__cf_chl_captcha_tk__=O.4JJP_EoePZDdC3TtrXiUgNeIS5z7_tDoeMRYmiJpY-1640788015-0-

gaNycGzNCCU) SciProfiles (https://sciprofiles.com/profile/994375)

Department of Psychology, University of Milan Bicocca, Piazza dell’Ateneo Nuovo, 1, 20126 Milano, Italy

Interests: trust and reputation systems; Internet of Things; distributed artificial intelligence; intelligent transportation systems; multiagent systems

Special Issues, Collections and Topics in MDPI journals

Special Issue in Big Data and Cognitive Computing: Data Mining and the Future of Cybersecurity (/journal/BDCC/special_issues/data_cybersecurity)

Special Issue in Sensors: Security, Privacy, and Trust Management in IoT (/journal/sensors/special_issues/SPTM_IoT)
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Abstract Large networks are quintessential to bioinformatics, knowledge graphs, social network analysis, and graph-based learning. CompositeView is a Python-based open-

source application that improves interactive complex network visualization and extraction of actionable insight. CompositeView utilizes specifically formatted input data to

calculate composite scores and display [...] Read more.

(This article belongs to the Special Issue Graph-Based Data Mining and Social Network Analysis ( /journal/BDCC/special_issues/Graph_Based_Data_Mining ))
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Big Data Cogn. Comput. 2022, 6(2), 65; https://doi.org/10.3390/bdcc6020065 (https://doi.org/10.3390/bdcc6020065) - 10 Jun 2022

Cited by 1 (/2504-2289/6/2/65#citedby) | Viewed by 1139

Abstract The novel coronavirus disease (COVID-19) has dramatically affected people’s daily lives worldwide. More specifically, since there is still insufficient access to

vaccines and no straightforward, reliable treatment for COVID-19, every country has taken the appropriate precautions (such as physical separation, masking, and lockdown)

[...] Read more.
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Big Data Cogn. Comput. 2022, 6(2), 64; https://doi.org/10.3390/bdcc6020064 (https://doi.org/10.3390/bdcc6020064) - 05 Jun 2022
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Abstract Policymakers, practitioners, and researchers around the globe have been acting in a coordinated manner, yet remaining independent, to achieve the seventeen

Sustainable Development Goals (SDGs) defined by the United Nations. Remarkably, SDG-centric activities have manifested a huge information silo known as big data. [...]

Read more.
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perceptions remains a challenge. To measure end-user responses more accurately to avatars, this pilot study uses a novel methodology which aims [...] Read more.

(This article belongs to the Special Issue Cognitive and Physiological Assessments in Human-Computer Interaction ( /journal/BDCC/special_issues

/Cognitive_Physiological_Assessment ))

► Show Figures

(/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-

g002-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-

06-00061-g004-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images

/BDCC-06-00061-g006-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg) (/BDCC/BDCC-06-00061/article_deploy

/html/images/BDCC-06-00061-g008-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg) (/BDCC/BDCC-06-00061

/article_deploy/html/images/BDCC-06-00061-g010-550.jpg) (/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg) (/BDCC/BDCC-

06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg)

 (/)

 (/toggle_desktop_layout_cookie)

BDCC | June 2022 - Browse Articles https://www.mdpi.com/2504-2289/6/2

4 of 14 9/27/2022, 2:05 PM

https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/63/pdf?version=1654157420
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/62/pdf?version=1655272162
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/2504-2289/6/2/61/pdf?version=1653903381
https://www.mdpi.com/BDCC/BDCC-06-00064/article_deploy/html/images/BDCC-06-00064-g014-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00064/article_deploy/html/images/BDCC-06-00064-g014-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00064/article_deploy/html/images/BDCC-06-00064-g014-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00064/article_deploy/html/images/BDCC-06-00064-g014-550.jpg
https://www.mdpi.com/2504-2289/6/2/63
https://www.mdpi.com/2504-2289/6/2/63
https://www.mdpi.com/2504-2289/6/2/63
https://www.mdpi.com/2504-2289/6/2/63
https://www.mdpi.com/2504-2289/6/2/63
https://www.mdpi.com/2504-2289/6/2/63
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/502804
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://sciprofiles.com/profile/500718
https://doi.org/10.3390/bdcc6020063
https://doi.org/10.3390/bdcc6020063
https://doi.org/10.3390/bdcc6020063
https://doi.org/10.3390/bdcc6020063
https://doi.org/10.3390/bdcc6020063
https://doi.org/10.3390/bdcc6020063
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/journal/BDCC/special_issues/semweb_tech
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00063/article_deploy/html/images/BDCC-06-00063-g006-550.jpg
https://www.mdpi.com/2504-2289/6/2/62
https://www.mdpi.com/2504-2289/6/2/62
https://www.mdpi.com/2504-2289/6/2/62
https://www.mdpi.com/2504-2289/6/2/62
https://www.mdpi.com/2504-2289/6/2/62
https://www.mdpi.com/2504-2289/6/2/62
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/2198246
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/1971340
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/author/UlJSS3FnNFVGYlg0QlBDZGs2WmZGTjZUMEFuWVBqaGVnaFdFVWtXeVNncz0=
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/2198321
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/bkF6SzFTZkQ4TUprWk4vWU9xYXpPZ2t6dUdidFpJVWcwLzZPaXJKZ2h2bz0=
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/TiswRlRUMnhNR1g1V0JsT0tGOTVydz09
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/author/NDF4S09YVHBZaW5UcngvUVl5SHFVZzNDdkVwbUttTm5kbVJxejdRd1dybz0=
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1867086
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/1849591
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/Y0dzcWREaVVPUGRZWWg3M2xZRjBpN1VoZzNJMm9hRmJGVVFOekhpenBxOD0=
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/author/eHB4TFo3MG1UWWNVSlJpV0ZvYUVCdz09
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/2242997
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330812
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://sciprofiles.com/profile/1330811
https://doi.org/10.3390/bdcc6020062
https://doi.org/10.3390/bdcc6020062
https://doi.org/10.3390/bdcc6020062
https://doi.org/10.3390/bdcc6020062
https://doi.org/10.3390/bdcc6020062
https://doi.org/10.3390/bdcc6020062
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/journal/BDCC/special_issues/multimedia_bigdata
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00062/article_deploy/html/images/BDCC-06-00062-g010-550.jpg
https://www.mdpi.com/2504-2289/6/2/61
https://www.mdpi.com/2504-2289/6/2/61
https://www.mdpi.com/2504-2289/6/2/61
https://www.mdpi.com/2504-2289/6/2/61
https://www.mdpi.com/2504-2289/6/2/61
https://www.mdpi.com/2504-2289/6/2/61
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2040931
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://sciprofiles.com/profile/2210261
https://doi.org/10.3390/bdcc6020061
https://doi.org/10.3390/bdcc6020061
https://doi.org/10.3390/bdcc6020061
https://doi.org/10.3390/bdcc6020061
https://doi.org/10.3390/bdcc6020061
https://doi.org/10.3390/bdcc6020061
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/journal/BDCC/special_issues/Cognitive_Physiological_Assessment
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g001-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g002-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g003-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g004-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g005-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g006-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g007-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g008-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g009-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g010-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g011-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/BDCC/BDCC-06-00061/article_deploy/html/images/BDCC-06-00061-g012-550.jpg
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#
https://www.mdpi.com/2504-2289/6/2#


 (/2504-2289/6/2/60/pdf?version=1653299565)

 (/2504-2289/6/2/59/pdf?version=1653028880)

 (/2504-2289/6/2/58/pdf?version=1652838700)

 (/2504-2289/6/2/57/pdf?version=1654597087)

 (/2504-2289/6/2/56/pdf?version=1653017045)

Open Access Article

Earthquake Insurance in California, USA: What Does Community-Generated Big Data Reveal to Us? (/2504-2289/6/2/60)

by Fabrizio Terenzio Gizzi (https://sciprofiles.com/profile/288589) and

Maria Rosaria Potenza (https://sciprofiles.com/profile/author/ZTRrS0xXMElaYnNlZk9CWThCMU10QkR1a2Z5Qi84K0w1NmRuei9lSldZZz0=)

Big Data Cogn. Comput. 2022, 6(2), 60; https://doi.org/10.3390/bdcc6020060 (https://doi.org/10.3390/bdcc6020060) - 20 May 2022

Viewed by 1920

Abstract California has a high seismic hazard, as many historical and recent earthquakes remind us. To deal with potential future damaging earthquakes, a voluntary

insurance system for residential properties is in force in the state. However, the insurance penetration rate is quite low. Bearing [...] Read more.
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Abstract Microblogging has become an extremely popular communication tool among Internet users worldwide. Millions of users daily share a huge amount of information

related to various aspects of their lives, which makes the respective sites a very important source of data for analysis. Bitcoin [...] Read more.

(This article belongs to the Special Issue Semantic Web Technology and Recommender Systems ( /journal/BDCC/special_issues/semweb_tech ))

► Show Figures

(/BDCC/BDCC-06-00059/article_deploy/html/images/BDCC-06-00059-g001-550.jpg)

Open Access Article

COVID-19 Tweets Classification Based on a Hybrid Word Embedding Method (/2504-2289/6/2/58)

by Yosra Didi (https://sciprofiles.com/profile/2149997), Ahlam Walha (https://sciprofiles.com/profile/2178617) and

Ali Wali (https://sciprofiles.com/profile/2175475)

Big Data Cogn. Comput. 2022, 6(2), 58; https://doi.org/10.3390/bdcc6020058 (https://doi.org/10.3390/bdcc6020058) - 18 May 2022

Cited by 1 (/2504-2289/6/2/58#citedby) | Viewed by 1297

Abstract In March 2020, the World Health Organisation declared that COVID-19 was a new pandemic. This deadly virus spread and affected many countries in the world.

During the outbreak, social media platforms such as Twitter contributed valuable and massive amounts of data to better [...] Read more.
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Abstract Every year, biomedical data is increasing at an alarming rate and is being collected from many different sources, such as hospitals (clinical Big Data), laboratories

(genomic and proteomic Big Data), and the internet (online Big Data). This article presents and evaluates a practical [...] Read more.
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Abstract Virtual reality is increasingly used for tasks such as work and education. Thus, rendering scenarios that do not interfere with such goals and deplete user

experience are becoming progressively more relevant. We present a physiologically adaptive system that optimizes the virtual environment based [...] Read more.
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Abstract Indexing images by content is one of the most used computer vision methods, where various techniques are used to extract visual characteristics from images. The
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Abstract In the context of the heavy demands of Big Data, software developers have also begun to consider NoSQL data storage solutions. One of the important criteria

when choosing a NoSQL database for an application is its performance in terms of speed of data [...] Read more.
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Abstract Arabic sentiment analysis is a process that aims to extract the subjective opinions of different users about different subjects since these opinions and sentiments are

used to recognize their perspectives and judgments in a particular domain. Few research studies addressed semantic-oriented approaches for [...] Read more.
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Abstract Smart grids (SG) are electricity grids that communicate with each other, provide reliable information, and enable administrators to operate energy supplies across

the country, ensuring optimized reliability and efficiency. The smart grid contains sensors that measure and transmit data to adjust the flow [...] Read more.
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Abstract During the COVID-19 outbreak, modeling the spread of infectious diseases became a challenging research topic due to its rapid spread and high mortality rate. The

main objective of a standard epidemiological model is to estimate the number of infected, suspected, and recovered from [...] Read more.
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Abstract This study proposes a model to evaluate the performance of virtual reality-based stimuli for immersive car clinics. The model considered Attribute Importance,

Stimuli Efficacy and Stimuli Cost factors and the method was divided into three stages: we defined the importance of fourteen attributes [...] Read more.
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Abstract Every data and kind of data need a physical drive to store it. There has been an explosion in the volume of images, video, and other similar data types circulated

over the internet. Users using the internet expect intelligible data, even under the [...] Read more.
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Abstract In order to perform big-data analytics, regression involving large matrices is often necessary. In particular, large scale regression problems are encountered when

one wishes to extract semantic patterns for knowledge discovery and data mining. When a large matrix can be processed in its [...] Read more.

► Show Figures

(/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g001-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-

g002-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g003-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-

06-00043-g004-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g005-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images

/BDCC-06-00043-g006-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g007-550.jpg) (/BDCC/BDCC-06-00043/article_deploy

/html/images/BDCC-06-00043-g008-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g009-550.jpg) (/BDCC/BDCC-06-00043

/article_deploy/html/images/BDCC-06-00043-g010-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g011-550.jpg) (/BDCC/BDCC-

06-00043/article_deploy/html/images/BDCC-06-00043-g012-550.jpg) (/BDCC/BDCC-06-00043/article_deploy/html/images/BDCC-06-00043-g013-550.jpg)

Open Access Article

An Emergency Event Detection Ensemble Model Based on Big Data (/2504-2289/6/2/42)

by Khalid Alfalqi (https://sciprofiles.com/profile/2056716) and Martine Bellaiche (https://sciprofiles.com/profile/250754)

Big Data Cogn. Comput. 2022, 6(2), 42; https://doi.org/10.3390/bdcc6020042 (https://doi.org/10.3390/bdcc6020042) - 16 Apr 2022

Viewed by 1530

Abstract Emergency events arise when a serious, unexpected, and often dangerous threat affects normal life. Hence, knowing what is occurring during and after emergency

events is critical to mitigate the effect of the incident on humans’ life, on the environment and our infrastructures, as [...] Read more.

(This article belongs to the Topic Big Data and Artificial Intelligence (/topics/Big_Data_Artificial_Intelligence))

► Show Figures

(/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-g001-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-

g002-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-g003-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-

06-00042-g004-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-g005-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images

/BDCC-06-00042-g006-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-g007-550.jpg) (/BDCC/BDCC-06-00042/article_deploy

/html/images/BDCC-06-00042-g008-550.jpg) (/BDCC/BDCC-06-00042/article_deploy/html/images/BDCC-06-00042-g009-550.jpg) (/BDCC/BDCC-06-00042

/article_deploy/html/images/BDCC-06-00042-g010-550.jpg)

Open Access Article

Revisiting Gradient Boosting-Based Approaches for Learning Imbalanced Data: A Case of Anomaly Detection on Power Grids (/2504-2289/6/2/41)

by Maya Hilda Lestari Louk (https://sciprofiles.com/profile/1948671) and Bayu Adhi Tama (https://sciprofiles.com/profile/828102)

Big Data Cogn. Comput. 2022, 6(2), 41; https://doi.org/10.3390/bdcc6020041 (https://doi.org/10.3390/bdcc6020041) - 16 Apr 2022

Cited by 1 (/2504-2289/6/2/41#citedby) | Viewed by 1461

Abstract Gradient boosting ensembles have been used in the cyber-security area for many years; nonetheless, their efficacy and accuracy for intrusion detection systems
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Abstract Anticancer peptides (ACPs) are short protein sequences; they perform functions like some hormones and enzymes inside the body. The role of any protein or

peptide is related to its structure and the sequence of amino acids that make up it. There are 20 [...] Read more.
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