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With the development of Internet technolo-
gies, large volumes of multimedia and
more generally, multimodal data can eas-

ily be shared among different users or entities for the
purpose of diagnosis, analysis, and prediction in a vari-
ety of critical application contexts with no hard-copy
backups being kept. This has serious implications for
integrity, authentication, provenance, and utilization
in a number of application domains. Additionally, vari-
ous actions, including unlawful alteration, unautho-
rized distribution, copyright violation, and misuse of
sensitive and private multimedia data, are growing
each day producing negative impacts on the accuracy,
efficiency, safety, and economics of multimodal data
systems. Although there are many tools available to
create, encrypt, embed, and extract data, there are rel-
atively limited matured tools available and it remains a
work-in-progress to establish integrity, authentication,
and provenance. Therefore, addressing these chal-
lenges has been of interest for researchers in the field.
Furthermore, various theories, techniques, and best
practices developed by the community for handling mul-
timedia data can provide useful inspirations or generaliz-
able to multimodality data, including but not limited to
multimedia. The advent of the Internet of Things (IoT),
cyber-physical systems, robotics, as well as personal and
wearable devices provides many opportunities for the
multimedia community to develop synergies.

The guest editorial team (Amit Kumar Singh,
Deepa Kundur, Min Wu, and Mauro Barni) hopes that
the articles included in this special issue contribute to
the state-of-the-art solutions of the integrity and utili-
zation of multimedia and multimodal data for real-
world applications. Our call for papers received an

enthusiastic response with 23 submissions in this par-
ticular topic. After a rigorous review process, we
accepted seven articles to form the special issue. The
first three articles cover several core issues related to
integrity, and the next four articles showcase multiple
applications for which trustworthy and/or privacy-pro-
tected multimedia or multimodal data are important.
A brief summary of each paper is introduced below.

Due to the storage issue, uncompressed videos are
generally single compressed before distribution, and
when videos have been tampered with by an editing
tool on the malicious distributor side, a second com-
pression occurs during the storage process. As the
video forgery process commonly involves double com-
pression, detecting recompression traces helps verify
the integrity of a video. Motivated by this, Nam et al.
present a neural network-based video forensics
(referred to as DHNet) using discriminant features in
“DHNet: Double MPEG-4 Compression Detection via
Multiple DCT Histograms.” Furthermore, the perfor-
mance improvement was achieved by providing auxil-
iary features to dense layers. The results revealed that
this work is superior to baseline methods, including
CNN and non-CNN methods, in terms of various
objective metrics. Aprilpyone and Kiya present a pri-
vacy-preserving image classification method that uses
encrypted images and an isotropic network, such as
the vision transformer, in “Privacy-Preserving Image
Classification Using an Isotropic Network.” The pro-
posed solution allowed them to use a large image size
and achieves high classification, robustness against
attacks, and efficient compression. Recently, privacy
and security of medical data is a central problem in
intelligent hospital ecosystems. In “A Novel Security
Framework for Medical Data in IoT Ecosystems,”
Bayari et al. discuss a novel yet simple security frame-
work to ensure the confidentiality of medical data dur-
ing the communication between IoT hops. The
proposed framework utilizes the concept of chaotic
pseudorandom sequence-based encryption to ensure
the security. The experimental study of the proposed
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framework shows that the encryption is robust, effi-
cient, and lightweight, making it suitable for resource-
constrained IoT scenarios.

With strong integrity enhanced on multimedia and/
or multimodal data, the next set of articles focus on
applications for which integrity and privacy are essen-
tial. Continuing in the medical application domain, we
are reminded that Alzheimer’s disease (AD) is a preva-
lent, irreversible, chronic, and degenerative disorder
whose diagnosis at prodromal stage is critical. Mostly,
single data modalities, such as MRI or PET, are used to
make predictions in AD studies. However, metabolic
and structural data fusion can provide a holistic view
of AD staging analysis. Facing the aforementioned sit-
uations, in “Multimodal Fusion-Based Deep Learning
Network for Effective Diagnosis of Alzheimer’s Dis-
ease,” Dwivedi et al. present a multimodal fusion-
based ResNet-50 DL network that demonstrates sig-
nificant performance over single modality for AD diag-
nosis. Evaluation of the proposed model is performed
over both single modality and multimodality fused
data for diagnostic classification purposes. The role of
multimodal fusion in providing better detection accu-
racy than single-modal approaches can also be seen
in mental health applications. In recent years, depres-
sion of university students has aroused general con-
cern. Fast detection of students at risk of depression
using multimedia data is a challenge. In this direction,
in “Postgraduate Student Depression Assessment by
Multimedia Gait Analysis,” Lu et al. suggest an inte-
grated gait assessment framework that contains the
collection and analysis of multimedia data to assess
risk of depression for postgraduate students. Com-
pared with the conventional methods, the method
increases significantly the objectivity of depression
assessment in both clinical theory and practice.

With the development of 5G networks, vehicle-to-
vehicle communication—once integrity ensured—is
helping to make travel safe. However, vehicle-type
detection in the multimedia feed remains a problem.
In order to deal with this challenge, in “Efficient Multi-
media Frame-Skipping Architecture Using Deep Learn-
ing in Vehicular Networks,” Ahmed et al. focus on the
development and deployment of a deep-learning-
based system for traffic congestion analysis. The
model uses multiple video feeds and vehicle informa-
tion to detect, classify, and count vehicles in the live
traffic feed. The model is trained with a deep learning
approach to align the video image and detect the
object in top–down multimedia. When building on top
of integrity ensured technologies, this proposed model
has potential applications in intelligent transportation

involving real-time data analysis and multimedia tasks.
With the popularity of virtual reality (VR) games, how
the game contexts influence players’ head movement
and the effect of head movement on VR sickness is a
topic worth studying. In this direction, in “Why VR
Games Sickness? An Empirical Study of Capturing and
Analyzing VR Games Head Movement Dataset,” Dong
et al. have collected a head movement and heart rate
dataset of 30 participants while playing different VR
games. After playing VR games, the simulator sickness
questionnaires were filled by the participants, and the
relationship between head movement, heart rate, and
VR sickness is then analyzed. Given the potentially
sensitive and private nature of the head movement
trajectory dataset collected, this is an interesting and
emerging application that may benefit from privacy
protection technologies.
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