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Information Systems Science and Engineering Course

Research/Development Areas

Digital Human Modeling; human motion, posture,
and state analysis; healthcare, ergonomics, and
sports applications; positioning and navigation;
wearable sensors; motion intention prediction

Head researcher: Igsor GONCHARENKO

Our laboratory research deals with human-oriented modeling
and development of visualization systems using Computer
Graphics and VR tools, sensory devices, and experimental
databases.

We conduct body shape, posture, and motion modeling using
Digital Body manikins and Digital Hand models. Digital Human
Modeling is driven by real-time sensors and feedback devices
(trackers, accelerometers, haptics) and utilizing
experimentally collected data and Deep Learning.

Our lab also focuses on the research on pedestrian and
cyclist safety systems to detect humans and recognize their
motion intention. In addition, research on the usage of

Affective Engineering and Computer Arts Laboratory

Research/Development Areas

Affective Engineering, Artificial
Intelligence, Computer Art Research

Head researcher: Eric W. COOPER

Affective Engineering and Computer Arts Lab (AECAL) researches
and develops models to infer human affective, emotional, or sensual
responses and applies these models to specific objectives. When
a person is exposed to a stimulus, the experience may be
associated with guantifiable internal and external responses.
Because the objective systems are to satisfy specific, practical
objectives, the models applied range from statistical models to
methods of soft computing and intelligent systems (also known as
artificial intelligence, or Al). AECAL develops new methods to meet
those needs.

There are many areas where affective responses are central to the
functioning of essential systems. In security, for example, user
feelings lead to behaviors that may either protect or endanger
data, systems, and people. In education, how students feel has a
direct influence on how they. In healthcare, patient affect influences
recovery and improving how patients feel is also a major final goal.
In these and other areas, intelligent systems are discovering novel
solutions to problems once considered beyond the scope of
engineering.

AECAL also applies affective engineering and intelligent systems
to the arts. Computers have often been tools for the arts but, more
and more, intelligent systems are becoming full partners in the
creation process in every
media. In the past, many
developments for the
computer arts have become
technologies we use every
day. Computer arts today will
become the innovative
technologies of tomorrow
because the arts have no
borders.

Al experiment innovation

Real-world Al
applications | ssmss  mm
B

Intelligent design support

Research/Development Areas

Use of ICT and Al/ML in

wearable sensors and smartphones for human motion
the public sector, applied
to e-participation and

analysis and prediction is conducted.
e-government systems

Head researchers; Uwe SERDULT, Mate KOVACS, Shady SALAMA

In the Digital Governance Systems Lab we are mainly interested
in how ICTs can be used to improve public services and ultimately
the quality of living in a broad sense. Taking ethical
considerations into account, students can either study the
design of such systems or work with the data they are
generating.

Key research topics in the lab include:

- Online voting advice applications (VAA), the lab experiments
with and runs its own VAA;

- Internet voting systems design and usability studies, the lab
is involved in further developing an open source internet voting
application with a storage of votes in a blockchain;

- e-Petition systems, adding Al elements to make them more
efficient for users and their administrators, analyzing petition
signature dynamics;

- The use of distributed ledger technology and distributed
autonomous organizations to enhance digital participation,
and the analysis and visualization of time-stamped event
participation network data in public administration;

- Applying NLP technigues like language modeling, automatic
summarization, topic modeling, etc., to analyze and potentially
improve digital governance systems, and e-petition platforms;

- Applying operations research methods and machine learning
algorithms to optimize processes in industrial facilities and aid
decision-making in the energy sector, a key pillar of Society
5.0.

The lab maintains research and educational contacts in Japan
(Kobe, Kyoto and Waseda University) as well as internationally in
Austria, Cyprus, Germany, and Switzerland.

e-Society Laboratory
“ICT for Human Enhancement”

Research/Development Areas
Simulation and Modeling, Social
Media Analysis, IoT, e-Society,
Smart City, Smart Agriculture,
Business Intelligence

Head researchers: Victor KRYSSANQOV, Valentinus Roby HANANTO

The e-Society Laboratory is a multi-disciplinary, international
research and learning space centering its work around
individuals, social groups, organizational networks, as well as
public administrations in the age of digitalization. Classical IT
projects are envisaged in a broader environmental and social
perspective, encompassing the exchange with experts from
urban planning, mariculture and farming, management,
linguistics and sociology, but also from engineering and
physics. One of the distinctive features of the laboratory is
its international character. The working language is English.

Student members of the Laboratory are typically expected to
discuss results of their work at professional meetings,
including international conferences, while graduate research
projects are to produce results that would be reported in
international journals. Graduate student work is often coupled
with overseas partners of the laboratory that include research
groups from Universitas Brawijaya, Universitas Dinamika
(STIKOM Surabaya), and Sy S St B 2
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Information Systems Science and Engineering Course / E

Intelligent Robotic Systems Laboratory

Research/Development Areas

Robot dynamics, motion planning
and motion intelligence, human
movements, biological motor
control

.

Head researchers: Mikhail SVININ, Wenbin LIU

The research directions of this laboratory are in the fields of robotics
and biological systems that demonstrate aesthetically “beautiful”
agile movements and provide a motivation for developing dexterous
intelligent machines and robots. While living creatures demonstrate
motion intelligence, our understanding of their motor behavior is not
complete. On the other hand, we possess a much better understanding
of how modern robots work, although they clearly have shortcomings.
One of the paths toward bridging the gap between robotic and
biological systems is in designing intelligent machines and control
systems, based on biologically-inspired principles, classical
mechanics, and control theory.

[Biological Motor Control]

- Mathematical analysis and modeling of natural human movements

- Self-organization, learning control, and emergence of motion
patterns

- Biologically-inspired principles, computational models and control
strategies of force and stiffness distribution in cooperative
movements

- Human-robot interaction, haptic interfaces, and acquisition of skillful
movements in artificial dynamic environments

[Robot Dynamics and Control]

- Dynamic models and motion planning for underactuated and non-
holonomic robotic systems

- Internal forces, stability, and control strategies for cooperative
movements by muscle-like parallel mechanisms and multi-fingered
robotic hands

- Optimal control-based algorithms for motion and force redundancy
resolution.

- Driving principles and gait control of rolling robotic systems

. . -

Visual information analysis, coding,
and processing; quality assessment;
perceptual modeling; image/video
compression, enhancement,
restoration; natural-scene statistics

A=
Head researchers: Damon CHANDLER, Nicko CALUYA

Research in the Visual Information Engineering lab broadly
concerns analysis, coding, and processing of visual
information. These days, there are many sources of visual
information, including digital images, video, 3D images/video,
computer-generated content, and composited versions. Our
research explores how these sources of information can be
utilized to help society. Our overarching goal is to research
and develop software and systems to: (1) make fast and
reliable decisions from visual sources, and/or (2) to assess/
improve the appearance, security, and usefulness of the visual
content. A key theme of our research is to consider both the
computational perspective and the perceptual perspective;
this approach allows us to engineer models and algorithms
that are aware of how the visual information is perceived by
humans, and how that perception is altered based on changes
to ’rt]he c:jsource content, the viewing environment, and the task
at hand.

Our key research topics include:

» Image/video enhancement, restoration, and compression via
perceptually guided and/or machine-learning based methods

» Quality assessment of natural and synthetic images, video,
3D content

» Traditional and Al-based analysis, including detection,
segmentation, and classification

« Computational modeling of the human visual system using
natural-scene statistics and visual psychophysics

» Real-time analysis and processing

Some applications of our work including automatic detection
and scoring of streamed visual content, perceptually lossless
compression and watermarking, visual guidance for the blind,
and detection, segmentation, and correction of driving video.

AR

Jeremy WHITE

Mobile assisted language learning,
Mobile learning, Digital literacy
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