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Exploitation of Electronic Medical Records

Ho Tu Bao
Data Science Lab at Vietnam Institute for Advanced Study in Mathematics, Hanoi,

Vietnam
bao@viasm.edu.vn

Abstract Exploitation of electronic medical records (EMR) is a new,
important, but challenging issue in healthcare in every country. It was
started in Vietnam nearly 10 years ago, attracting and requiring much
effort from the ICT community. This talk is about the story of EMR
exploitation in Vietnam. It has been a long road in which our project
has tried to identify the key issues to pursue and to develop the initial
solutions along the way. I also point out that mathematics and informatics
are essential in those solutions.
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Advancing Slope Land Disaster Monitoring and Alert
Systems through Synergistic IoT and AI Integration

Tien-Yin Chou
GIS Research Center, Feng Chia University, Taipei City, Taiwan

jimmy@gis.tw

Abstract The escalating global vulnerabilities to natural disasters driven
by climate change andgeological instabilities haveheightened the suscep-
tibility of numerous nations. This presentation expounds upon the deploy-
ment of a comprehensive Internet of Things (IoT) framework seamlessly
augmented with artificial intelligence (AI) capabilities to revolutionize
slope land disaster monitoring and alerting. Within this framework, an
assortment of sensor devices facilitates real-time data transmission to a
centralized backend infrastructure. Through meticulous integration, an
intelligent decision-making model is synthesized, empowering govern-
mental bodies with a robust foundation for informed monitoring and
dissemination, distinguished by green, yellow, and red alert levels. The
adoption of these sophisticated disaster mitigation technologies adheres
to internationally recognized geospatial standards. The incorporation of
AI-driven disaster prevention systems refines the precision of essential
information conveyance, empowering policy makers to promptly com-
prehend real-time disaster dynamics. This, in turn, facilitates the timely
delivery of preemptive notifications to the populace, consequently miti-
gating the impact of impending disasters. The convergence of AI and IoT
emerges as an indispensable paradigm, meticulously poised to fortify
contemporary disaster management strategies.
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Audio/Speech Information Hiding Based on Human
Auditory Characteristics

Masashi Unoki
School of Information Science, Japan Advanced Institute of Science and Technology,

Ishikawa, Japan
unoki@jaist.ac.jp

Abstract Audio information hiding (AIH) has recently been focused on
as a state-of-the-art technique enabling copyrights to be protected and
defended against attacks and tampering of audio/speech content. This
technique has aimed at embedding codes as watermarks to protect copy-
rights in audio/speech content, which are inaudible to and inseparable
by users, and at detecting embedded codes from watermarked signals.
It has also aimed at verifying whether it can robustly detect embedded
codes fromwatermarked signals (robust or fragile), whether it can blindly
detect embedded codes from watermarked signals (blind or non-blind),
whether it can completely restore watermarked signals to the originals
by removing embedded codes from them (reversible or irreversible), and
whether it can be secure against the publicity of algorithms employed in
public or private methods. AIH methods, therefore, must satisfy some of
the five following requirements to provide a useful and reliable form of
watermarking: (a) inaudibility (inaudible to humans with no sound dis-
tortion caused by the embedded data), (b) robustness (not affected when
subjected to techniques such as data compression and malicious attacks),
(c) blind detectability (high possibility of detecting the embedded data
without using the original or reference signal), (d) confidentiality (secure
and undetectable concealment of embedded data), and (e) reversibility
(removable embedded data from the watermarked signal and/or enable
watermarking to be re-edited). In this talk, historical and typical AIH
methods (including speech information hiding) are introduced and their
drawbacks are pointed out. Then our proposed methods based on human
auditory characteristics (cochlear delay, adaptive phase modulation, sin-
gular spectrum analysis with psychoacoustic model, formant enhance-
ment, spread-spectrum with LP residue) are introduced. In addition, cur-
rent research issues such as speech spoofing and deepfake detection will
also be introduced.
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Research on Intrusion Detection on Host Devices

Ren-Hung Hwang
College of Artificial Intelligence, National Yang Ming Chiao Tung University, Taipei

City, Taiwan
rhhwang@nycu.edu.tw

Abstract As networking applications prevail, network security threats
also become worsen. Although deep learning-based intrusion detection
systems (IDSs) are very promising, there are still unsolved issues: (1)
Most of the IDSs are network-based IDSs; (2) Most of the IDSs are
based on a single data source (mostly are network traffic); (3) Most of
the IDSs do not differentiate different attack stages; (4) Training and
testing data sets used by most of the deep learning-based IDSs are offline
data sets that are from the public domain or collected by researchers
through private experiments. Most IDSs do not consider decentralized
learning by exploring the trust relationship between hosts. Our research
aims to resolve these issues by developing a deep learning host-based
intrusion detection system utilizing multiple data sources. A host-based
IDS can be deployed on a personal computer, an application server, or
a gateway of IoT devices. Compared to a network-based IDS, a host-
based IDS can collect more critical security information, such as system
logs and host statistics. These multiple data sources collected at a host
benefit the intrusion detection process and preserve privacy. This talk
will include three parts. The first part aims to develop a deep learning
host-based intrusion detection system utilizing multiple data sources. It
also aims to detect different stages of network attacks. In the second part,
the trust relationship between hosts is utilized to develop a decentralized
learning mechanism such that unknown attacks can be learned through
decentralized learning. In the last part, semi-supervised mechanisms will
be developed to conduct online learning, which could continuously re-
train the deep-learning-based model to detect new network attacks.
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Abstract. A novel decoupling technique for multiple-input multiple-output
(MIMO) antenna array is presented in this paper. Unlike the conventional method
of using additional circuits for mutual coupling suppression, a self-decoupling
method is employed. The proposed method makes use of the fundamental TM01
mode on the excited element and the orthogonal TM20 mode on the non-excited
element. This can be achieved by extending the radiating edge of the patch using a
meander-line structure. The feasibility of this decouplingmethod has been demon-
strated in an H-plane coupled 1 × 3 array with an edge-to-edge element spacing
of 0.016 λ at the center operating frequency. Good operation characteristics in
terms of impedance matching, isolation, as well as MIMO diversity performance
are obtained.

Keywords: Microstrip patch antenna ·MIMO · Self-decoupling

1 Introduction

Owning the low profile, planar structure, and ease of integration with large-scale inte-
grated circuits,microstrip patch antenna has beenwidely used inmultiple-inputmultiple-
output (MIMO) antenna systems. Various MIMO arrays have been reported in the open
literature. It is found that mutual coupling reduction is one of the most challenging tasks
in designing a MIMO antenna [1].

The conventional methods are to employ additional decoupling circuits to sup-
press the mutual coupling between the MIMO elements. They could be electromagnetic
bandgap [2], neutralization lines [3–5], parasitic elements [6, 7], and defected ground
structures [8]. Alternatively, metamaterials are also employed to decouple, such as near-
field resonator [9], capacitively loaded loop [10], etc. The principle of such decoupling
methods is to suppress or counteract the original coupled field. Although a low mutual
coupling level can be obtained, most of the decoupling structures significantly increase
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the design complexity and dimensions. Besides, they also cause some adverse effects
on the radiation performance of the antenna. In recent years, a self-decoupling method
has been extensively researched as an effective way to overcome the drawbacks of the
current techniques [11–14]. The self-isolated antenna works as not only the radiated
element but also the isolation element. Thus, there is no need for additional decoupling
networks. However, the critical drawback of such designs is that large element spacing
is required to achieve high isolation.

In this paper, a novel self-decoupling method is presented. Unlike the conventional
microstrip patch antenna, the radiating edge of the patch is modified from a straight
line to a meander-line structure. By doing this, the operation modes on the radiating and
non-radiating elements are TM01 and TM20, respectively. Consequently, the highmutual
coupling can be considerably suppressed. The proposed method is applied to a 1 × 3
H-plane coupled MIMO array. The simulated results have demonstrated the efficiency
of the proposed concept.

2 Antenna Design

2.1 Decoupling Mechanism

It is well-known that when positioning two microstrip patches in close proximity, very
highmutual coupling is attained if both antennas have similar operatingmodes.However,
the isolation will significantly improve if they work in orthogonal modes. Based on this
theory, the Characteristic Mode Analysis (CMA) on a conventional half-wavelength
microstrip patch is implemented. Figure 1 shows the dominant modes of the microstrip
patch with dimensions of 15.8 × 24 mm and printed on a Taconic RF-35 substrate with
a thickness of 1.5 mm. According to the CMA, the dominant modes have a high modal
significance of approximately 1 [15]. In the observed frequency from 4 to 8 GHz, there
are three dominant modes at 4.8, 6.0, and 6.6 GHz, which are respectively fundamental
mode (TM01) and higher order modes of TM11 and TM20. It can be seen that the TM01
and TM20 modes are in orthogonal arrangement.

In the MIMO system, the radiating element will work in the fundamental mode.
Meanwhile, the coupling mode on the non-radiating element can be controlled and
when the operating mode is TM20, high isolation can be achieved. The question is how
to control the TM20 mode so that it has a similar operating frequency to the fundamen-
tal TM01 mode. The current distribution of the TM20 mode reveals that the resonant
frequency will shift downwards when increasing the radiating edge of the patch.

2.2 Antenna Structure

Figure 2 shows the configuration in terms of the top-and side-view of the proposed self-
isolated MIMO antenna. Three microstrip patches are closely positioned in the H-plane
arrangement with an edge-to-edge distance of s = 1 mm, equivalent to 0.016 λ. The
radiating edge of the patch is a meander-line structure formed by inserting multiple slots
into the patch. This does not have a significant effect on the resonant length of the patch
(l). The overall substrate sizes are 100 mm × 40 mm. The antenna is characterized
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Fig. 1. CMA on the conventional microstrip patch antenna.

and optimized in the commercial High Frequency Structure Simulator (HFSS). The
optimized antenna parameters are as follows: l = 15.5, w = 20, lf = 4.5, ls = 6.8, ws =
1.5, s = 1, h = 1.5 (unit: mm).

Fig. 2. (a) Top view and (b) side view of the proposed self-decoupled MIMO antenna. Ls = 70,
Ws = 40, lp = 15.8, wp = 24, lf = 7.5, d = 1.0, ls = 6.2, ws = 3.0, w = 4.2 (unit: mm).

3 Antenna Operation Characteristics

The S-parameter results of the self-isolatedMIMO antenna are illustrated in Fig. 3. They
are also compared with the coupled MIMO design. As seen, both antennas have good
impedance-matching performance at 4.8 GHz. However, the coupled MIMO suffers
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from significant poor isolation, which is around 6 dB at 4.8 GHz for adjacent elements.
In contrast, the self-decoupled MIMO array exhibits very high isolation of better than
25 dB.

Fig. 3. Simulated S-parameter of (a) coupled and (b) self-decoupled MIMO antennas.

The radiation patterns in two principal planes of E- and H-plane with different
excitations are plotted in Fig. 4. Overall, good radiation patterns and symmetric patterns
are achieved. The gain value in the broadside direction is higher than 5 dB with Port-1
excitation and 3 dB with Port-2 excitation. Meanwhile, the cross-polarization level is
lower than –16 dB and the back radiation is smaller than –9 dB.

Fig. 4. Simulated radiation patterns of the proposed self-isolated MIMO antenna.

Next, the decoupling mechanism shown in Sect. 2.1 can be verified by observing the
current distribution on the proposed MIMO antenna. The surface current Js at 4.8 GHz
is illustrated in Fig. 5. It can be seen obviously that the operating mode on the excited
patch is the fundamental TM01 mode.Meanwhile, the current flowing on the non-excited
elements is in the orthogonal direction. Note that this distribution is identical to the TM20
mode shown in Fig. 1.


