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Editorial:
The new 6G and Internet of Everything (6G/IoE) infrastruc-
ture is expected to transform the world of connected sensors
and reshape industries. Such a revolution would of course
require research and development for the co-existence and
device inter-operability of sensors’ physics/electronics with
6G networks, novel sensor prototypes, deployment, place-
ment, control and management strategies, smart and intelli-
gent network on chip (NoC) solutions, energy-efficient sens-
ing materials with the support of new infrastructures, devel-
opment of new energy harvesting methods in promising elec-
tronics sensors, inter/intra communication protocols and stan-
dards, integration of sensors with the existing Cloud-based
infrastructures using 6G, and physical circuits reliability/
privacy and security issues for sensors employing 6G. Such
research would also require case studies and physical deploy-
ment of sensors for the emerging IoE paradigm in 6G net-
works, studies using test beds, experimental results, as well
as various performance evaluation and modelling approaches.
Understanding the capabilities associated with these potential
sensors is essential for practical implementation as they help
modernize and streamline the motivating electronics and
physical communication techniques in the near future.
Consequently, researchers, scientists, and engineers face
emerging challenges in designing sensor-based systems that
can efficiently be integrated with the 6G/IoE communication
paradigms.

This special issue features nine selected papers with high
quality. The first article, “Using Multiple RPL Instances to
Enhance the Performance of New 6G and Internet of
Everything (6G/IoE)-based Healthcare Monitoring
Systems”, investigates the use of multiple RPL instances in
healthcaremonitoring systems to enhance the 6G/IoE network

performance. The authors evaluate the performance of their
proposed approach using Cooja simulator in terms of two key
routing performance metrics: average Packet Delivery Ratio
(PDR) and average latency. The results of the simulation
showed that, by using the proposed approach, the perfor-
mance of healthcare monitoring systems is enhanced in all
cases, in terms of latency, from tens of seconds to less than
one second.

The second article titled “Creating collision free commu-
nication in IoT with 6G using Multiple Machine Access
Learning Collision Avoidance protocol” proposes a
Multiple Machine Access Learning with Collision Carrier
Avoidance (MMALCCA) protocol in the environment of
6G Internet of Things for creating an effective communication
process. This protocol employs the Media Access Control
(MAC) protocol for the sync of high-speed wireless commu-
nication networks in the Terahertz (THz) band. MMALCCA
performs multiple machine access and collision control for
improving the resource utilization and latency-less services
of the users. The decisions of the protocol are made using
the output of the classification and regression learning method
for improving the efficiency of MAC sync. The performance
of the proposed protocol is verified using the metrics latency,
collision probability, service failure, and resource utilization
by varying channels and user equipment density. The pro-
posed MMALCCA achieves 20.09% less latency, 6.77% less
collision probability, 13.32% fewer service failures, and im-
proves resource utilization by 8.34% for the varying UEs. For
the varying channels, the proposed protocol achieves 7.49%
high resource utilization and reduces latency, collision proba-
bility, and service failure by 25.21%, 8.57%, and 13.7%,
respectively.

In the next article with the title “CNN-based Occlusion-
aware Vehicle detection in urban traffic sensing systems”,
authors present a new occlusion-aware vehicle detection CNN
framework, which is an effective and efficient framework for
the vehicle detection systems in the IoE era. First, authors
concatenate the low-level and high-level feature maps to cap-
ture more robust feature representation, then they fuse the

* Fadi Al-Turjman
fadi.alturjman@antalya.edu.tr

1 Near East University, Nicosia, Mersin 10, Turkey

https://doi.org/10.1007/s11036-020-01671-8

Published online: 6 October 2020

Mobile Networks and Applications (2021) 26:949–951

http://crossmark.crossref.org/dialog/?doi=10.1007/s11036-020-01671-8&domain=pdf
mailto:fadi.alturjman@antalya.edu.tr


local and global feature maps for handling vehicle occlusion,
and the context information has also been adopted in their
framework. Extensive experiments demonstrate the competi-
tive performance of the proposed framework. The proposed
methods achieve better effect than primal Faster R-CNN in
terms of accuracy on a new urban traffic surveillance dataset
(UTSD) which contains a mass of occlusion vehicles and
complex scenes.

The fourth article titled “The Effect of Mobile Wearable
Waist Assist Robot on Lower Back Pain during Lifting
and Handling Tasks”, a mobile, flexible, and wearable waist
assist device, using pneumatic artificial muscles has been de-
veloped for the smart IoE environments. A novel study rele-
vant to potential sensors/devices with their physical aspects
that can help in realizing the IoE in practice was proposed.
Novel sensor prototypes, deployment, placement, control and
management have been discussed and validated. The paper
shows how physical sensing techniques can enable a partici-
patory approach for achieving integrated solutions and creat-
ing novel applications related to smart environments. With the
proliferation of such intelligent devices, sensors are expected
to lead further innovation in IoE.

Fiber Bragg Grating (FBG) is achieved by refractive index
modulation in evolving 6G/IoE smart environments in order
to measure temperature and strain. However, there are a few
types of conventional refractive index modulation methods,
and a few types of echo spectrum. The fifth article, “Fiber
Bragg Grating Sensor Based on Refractive Index Segment
Code of mobile Modulation”, proposes an index code mod-
ulation based on an Industrial Internet of Things (IIoT) meth-
od. The FBG is divided into a plurality of interval segments.
The spectral shape of the echo is controlled by encoding and
modulating each interval. When the segment size satisfies
some requirements, the positive and negative modes of the
sub-FBG are calculated by the coupled-mode theory, and then
the mode functions of each segment are solved by the matrix
transmission algorithm. The equivalent function of the reflec-
tance distribution field is obtained. According to the relevant
parameters of FBG, the mathematical model of the FBGmod-
ulation spectral distribution has been established by the refrac-
tive index modulation method. Through the simulation anal-
ysis of the fractional refractive index modulation, the results
show that the echo spectral peak, half-width, etc. have a larger
tunable range. In the experiment, a femtosecond laser was
used to accurately encode and modulate the refractive index,
and two different types of segmented FBGs were fabricated
according to design requirements. The experimental results
show that the design of different segmented structures has a
significant impact on the spectral distribution of the echo.

On the other hand, existing and utilized networks security
are not fully considering the randomness of attacks and the
accuracy of the prediction of attack intentions. Therefore, the
sixth article, titled “Network Security Situation Prediction

of improved Lanchester Equation Based on Time Action
Factor”, proposes a network behavior calculation model
based on the Lanchester equation of the time action factor.
This paper uses smooth differential manifold homeomorphic
transformation to define network behavior, defines the calcu-
lation method of the behavior utility based on the principle of
differential geometry, that combines the second linear law of
the Lanchester equation and the square law, and uses the time
action factor to provide the active defense. The proposed sim-
ulation results show that the model can be used to analyze the
network offensive and defensive process and can effectively
predict the network offensive and defensive results under both
active and passive modes.

The Internet of Everything (IoE) provides a platform that
allows devices to be remotely connected, sensed, and con-
trolled across the network infrastructure. The smart home in
the era of the IoE is born on the basis of the high integration of
emerging communication technologies such as big data, sen-
sors, and machine learning. In the seventh article, titled
“Indoor WLAN Personnel Intrusion Detection Using
Transfer Learning-aided Generative Adversarial
Network with Light-loaded Database” the authors focus
on wireless detection technologies using smartphones and
computers in smart homes. Among them, the indoor
Wireless Local Area Network (WLAN) personnel intrusion
detection technology based on the database construction has
become one of the comprehensive detection technologies by
advantages of the convenient accessibility of the WLAN sig-
nal and minimal hardware requirement. However, the consid-
erable labor and time cost involved in the database construc-
tion affects the popularity and application of database-based
intrusion detection systems. To cope with this problem, au-
thors propose a new indoor WLAN personnel intrusion detec-
tion approach with the reduced overhead of the database con-
struction. Specifically, first of all, the offline database is ex-
tended by fake Received Signal Strength (RSS) data, which
are generated by the Generative Adversarial Network (GAN)
based supervised learning from actual labeled RSS data.
Second, the difference between the extended database and
online RSS data caused by the time-variant environment noise
is reduced by minimizing the Maximum Mean Discrepancy
(MMD) between marginal distributions of RSS data through
the transfer learning. Finally, the intrusion detection is
achieved by classifying online RSS data with classifiers
trained from the extended database. Furthermore, experimen-
tal results show that the proposed approach can not only per-
form well in reducing the database overhead and the differ-
ence of data in source and target domains, which are corre-
sponding to the same environment state but also detect envi-
ronment states with satisfactory accuracy.

Meanwhile, incentives are very important to be employed
in any defensive mechanism against DDoS attack. Incentive is
a major concept abandoned by most of the defensive
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mechanisms that have been proposed so far. It is a tool that can
motivate users to send data wisely into the network. Another
article, titled “A Two-tier Multi Attribute Based Truthful
Auction Mechanism for Mitigating DDoS Attacks” pro-
poses a two layered multi-attribute auction mechanism for
incentivizing users by imposing payment schemes as well as
by providing rewards. Apart from this, authors have devel-
oped a reputation assessment procedure to identify malicious
user by monitoring his credibility score calculated through his
marginal utility. Identified malicious users are then mapped to
different levels of suspiciousness. Identified legitimate users
are forwarded towards first level of auction in which virtual
users have been added by service provider to increase the
competition among users. Critical values are computed for
every user and the users satisfying the criteria are moved to-
wards the second level. In second level, greedy method is
utilized for resource allocation. Extensive simulations have
been conducted on Matlab to check the validity of the pro-
posed model. Rate of social welfare degradation and user’s
satisfaction are utilized to check the appropriateness and va-
lidity of the model. Results from experimentation have shown
that proposedmodel is able to generate enough revenue for the
service provider and is able to provide acceptable QoS to
identified legitimate users when there is an increase in number
of malicious users.

The last article titled “An Improved IDAF-FIT
Clustering Based ASLPP-RR Routing with Secure Data
Aggregation in Wireless Sensor Network” investigated the
integration of Distributed Autonomous Fashion with Fuzzy If-
then Rules (IDAF-FIT) algorithm for clustering, and Cluster
Head (CH) election. To transmit the data packet from the
source to the destination node while choosing an optimal path,
the routing concept has been maintained. For this purpose, an
Adaptive Source Location Privacy Preservation Technique
using Randomized Routes (ASLPP-RR) is presented for
routing. Also, Secure Data Aggregation based on Principle
Component Analysis (SDA-PCA) algorithm is performed
with end-to-end confidentiality and integrity. Finally, the se-
curity of confidential data is analyzed properly to obtain a
better result than the existing approaches. The overall perfor-

mance of the proposed methodology when compared with
existing is expressed in terms of 20% higher packet delivery
ratio, 15% lower packet dropping ratio, 18% higher residual
energy, 22% higher network lifetime, and 16% lower energy
consumption.
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