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1. Introduction

The Journal of Information Processing Systems (JIPS) publishes a broad array of subjects related to
information communication technology across prevalent and advanced fields including system,
network, architecture, algorithm, application, security, and so forth. As the official international journal
published by the Korean Information Processing Society and a prominent, multidisciplinary journal
throughout the world, JIPS is being indexed in ESCI, SCOPUS, EI COMPENDEX, DOI, DBLP, EBSCO,
Google Scholar, and CrossRef. The purpose of JIPS is to provide a prominent, influential forum
wherein researchers and professionals gather to promote, share, and discuss all major research issues
and developments. Published theoretical and practical articles have contributed to related research areas
by presenting new techniques, concepts, or analyses, featuring experience reports, experiments
involving the implementation and application of new theories, and tutorials on state-of-the-art
technologies related to information processing systems. The subjects covered by this journal include,
but are not limited to, topics related to computer systems and theories, multimedia systems and
graphics, communication systems and security, and software systems and applications.

In this issue, 15 peer-reviewed papers are published including an invited paper by Professor Witold
Pedrycz. It contains diverse papers in the area of advanced network and image processing including
cloud computing, object tracking, image search and quality assessment, GPS tracking, fire detection,
WSN, multimedia mobile network, and so forth. It also includes experience reports, experiments that
involve the implementation and application of new theories, and tutorials on state-of-the-art

technologies related to information processing systems.

2. Related Works

Including an invited paper, this issue published 15 original papers. We would like to introduce the

approach and contributions for each of the included papers. First, Pedrycz [1] presents a new proposal
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for designing bidirectional associative memories (BAM) to reduce the bidirectional recall error using
collaborative fuzzy clustering. The author shows that the proposed design provides outstanding
outcomes. First, the configuration of the best mappings is formed using landmarks whose location in
the data space captures the core attributes of the data. The underlying clustering technology includes
collaboration mechanisms to help deploy prototypes in a way that fully reflects the bi-directionality of
the recall. Moreover, the quality of non-ideal associative recall can optimize the granularity of information
based on the scope of information and specificity.

Wang et al. [2] suggest a novel indexing method for blind image quality assessment (BIQA) based on
Gaussian blur distortion images. For example, in various files using a smart device, the image has an
important role in communication, such as social networks. Note, however, that the quality of the image
generally deteriorates through distortions during acquisition and processing due to various conditions
[3]. Thus, a study on image quality assessment (IQA) is quite important to measure the image quality
using models that are consistent with subjective assessments. The proposed scheme conducts
experiments based on various discriminations using the human visual system (HVS) and structure
tensor & structural similarity (SSIM). Those numerous experiments show that their proposed indexing
method is highly consistent with the subjective quality assessment.

Bu et al. [4] present a content-based image retrieval method that blends color and texture features
extracted by multi-resolution multi-direction (MRMD) filtering. Currently, image retrieval technologies
have been mainly concentrating on content-based image retrieval that can objectively define and
process visual information automatically [5,6]. To enhance the accuracy rate, they suggest the retrieval
method of combining color and texture features extracted from MRMD filtered images based on DB of
various images including Corel DB and VisTex DB. The experiment results show that the proposed
method delivers a statistically significant performance compared with other related methods such as
SCD (scalable color descriptor) and CSD (color structure descriptor).

Rathod and Reddy [7] propose a secure migration framework for decentralizing virtual machines
(VMs) in the centralized cloud environment. VM migration is still a hot issue of virtualization
computing; on the other hand, secure VM migration methods have been discussed to prevent data from
being compromised [8,9]. Major contributions of the proposed architecture include avoiding central
failures and providing a secure tunnel for context switching.

Chu et al. [10] propose a novel approach to fast ground segmentation for 3D point cloud. Their
approach provides a fast, effective method of segmenting ground and non-ground points gained from
3D laser points acquired from the Velodyne LiDAR sensor on the autonomous moving system. Their
suggested fast ground segmentation is called local point cloud. It is taken from the Velodyne LiDAR
sensor frame by frame, which contains numerous 3D points. All points in each frame are in local
coordinates, and the original coordinate is the sensor’s position. Their algorithm segments each frame,
which need not be converted into global coordinates. The experiments show that the proposed
algorithm achieves outstanding results on data acquired in both flat and sloped environments.

Zhao and Chen [11] present an improved zone-based routing protocol for heterogeneous wireless
sensor networks to reduce energy consumption and increase the entire network lifetime. The proposed
protocol selects the path that chooses minimum energy consumption as the optimal routing path to
reduce energy consumption further. The experiment results prove that it has better stability period and

longer network lifetime in comparison to the current protocols.
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Kim et al. [12] describe a CUBRID-based distributed parallel query processing system that is able to
handle multiple queries. CUBRID shard [13] is an open source project for SQL-based RDBM (relational
database management system) to handle big data management effectively. Note, however, that the
CUBRID Shard can only respond to user queries if the client needs to access a single CUBRID service.
The authors have focused on this limitation, and they suggest distributed parallel query processing to
answer a user’s query in a parallel, distributed manner. The proposed system achieved better performance
than the existing CURBID shard during the evaluation experiments.

Meng et al. [14] present an improved scheme for open window time ratio (OPW-TR). The GPS
trajectory data usually produce massive amounts, which is challenging to process effectively. In this
issue, various compression algorithms addressed the size reduction and minimization of loss of
trajectory data. The proposed algorithm focuses on reducing synchronized Euclidean distance (SED)
errors. This algorithm compresses trajectory data by calculating the point’s accumulated synchronized
Euclidean distance (ASED) through the removal of redundant points to reduce storage spaces and
improvement of efficiency of data processing and transmission.

Jung and Kim [15] describe a novel algorithm for the multiple multicast tree construction to reduce
network cost and maintain user service quality. Among related algorithms, the group Takahashi and
Matsuyama (GTM) algorithm is the most commonly researched in multiple multicast tree construction
because it was born in the advent of software-defined networking (SDN). Note, however, that the GTM
algorithm considers only the network cost overhead, not the temporary service disruption from a link
change. Thus, the proposed algorithm can reduce network cost while avoiding considerable degradation
of service quality for users by considering both network cost and link-change overhead of users.

Singh et al. [16] suggest an alternative solution for preventing cyberbullying using a mobile game.
Cyberbullying has been a serious problem in social media platforms in recent years, involving mobile
devices. There is no definite solution to prevent it, but the academe chooses an approach to reduce the
rate of cyberbullying acts [17,18]. Thus, they propose the Mobile Digital Etiquette Game (MDEG),
which trains primary school children through scenario-based questions that would be more suitable for
their age. It can test students on their understanding through a combination of questions and multiple-
choice questions.

Zhu et al. [19] present a mechanism for enabling the trusted party to encrypt the floating-points
through the homomorphic encryption algorithm and perform summations on their ciphertexts with
confidentiality. Currently, the encryption-based relational database system has been actively researched
for maintaining confidentiality and protecting data stored in the cloud. The first step in the proposed
methodology is to encode a floating-point number to hide the decimal point and the positive or negative
sign. Next, the floating-point code is encrypted with the homomorphic encryption algorithm and stored
sequentially in the cloud. Their suggestion is mainly to discuss the query using the SUM aggregate
function for the floating-point data type, but it is limited because it is inappropriate to query the
floating point.

Jun et al. [20] propose an approach based on the fire detection method using multichannel
information and gray level co-occurrence matrix (GLCM) image features. Their method is based on
flame and smoke detection, which is sensitive to flame color and smoke texture information, using a
machine learning system. The experimental results show better performance than existing methods in

terms of fire detection accuracy.
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Ali et al. [21] introduce a new watermarking method for a still image, which is aimed at copyright
protection. The procedure for embedding the watermark is based on transforming domains. Mainly,
the discrete cosine transform (DCT) is exploited in this idea wherein the watermark is embedded in the
selected coefficients according to several criteria. The experimental results prove that the proposed
method shows good imperceptibility and robustness against various compromise attacks.

Gan et al. [22] propose a new forwarding scheme called History Encounter-based Spray-and-Wait
Protocol (HESnW) in delay-tolerant networks (DTNs). DTNs [23,24] are one of the challenging
networks because they are occasionally connected, which can increase the latency of end-to-end
transmission arbitrarily. Among the methods of solving the aforesaid problem, a bundle hierarchy
consisting of a store-carry-forward paradigm and a custody transfer idea is presented [25]. This paper
suggests that the algorithm exploits the history performance of both sender and receiver to design the
next hop. It comprehensively considers the potential ability of both sender and receiver nodes. The
simulation for performance test shows that their scheme incurs lower delivery cost than existing
algorithms.

Lee and Lee [26] suggest the cooperative relaying system (CRS) based on opportunistic non-orthogonal
multiple access (NOMA) with channel state information (CSI). Non-orthogonal multiple access
(NOMA) is one of the superior techniques for improving the spectral efficiency of wireless multi-user
systems [27]. The NOMA scheme uses a power domain for multiple accesses, and it can be
implemented as superposition coding, which allows the transmitter to transmit data signals to different
receivers at different powers simultaneously [28]. The source using CSI instantaneously chooses
between direct transmission and cooperative NOMA transmission for opportunistic transmission. They
provide the opportunistic NOMA-based CRS under Rayleigh fading channels to achieve the average
rate of an asymptotic expression. They show that the proposed NOMA-based CRS achieves better speed

performance than the conventional one as the transmission SNR increases.

3. Conclusion

In this issue, we present 15 important and original papers from around the world. We introduce
state-of-the-art research on subjects from image search and assessment, object tracking, cloud
computing, and mobile network to WSN. More than anything else, however, we deeply appreciate all of
the authors who have contributed to this issue by sharing their valuable research outcomes with us. We
also want to express our sincere thanks to all the reviewers who kindly accepted our review invitations.

Without their hard work, putting together this high-quality journal would not have been possible.
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