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Video compression / image restoration / graph signal processing |

e
Immersive Visual Communication

Associate Professor, Digital Content and Media Sciences Research Division

background / purpose @mxzEs - 8

Immersive visual communication means visual
experience so real that a participant looks and
feels like he resides in an alternate reality, even
though he is physically only observing virtual
images on a large or wearable display. Immersive
visual communication can fundamentally
transform long distance human communication,
where current tools like Skype provide poor
user experience due to network delay & losses,
low video quality, and lack of eye contact &
depth perception. “Enhance virtual reality” ,
which encompasses immersive communication,
is 1 of 14 grand challenges chosen by National
Academy of Engineering for the 21st century.
Practical applications include high-quality video
conferencing, tele-medicine, and distance
learning.

the contents of the research mznz)

The first part of the research is concerned with
visual data processing at sender. Current research
topics include: depth data denoising using sparse
representation,graph-based
transform for compression
of visual data, and dynamic
geometry compression.
The second part of the
research is concerned with
video streaming over data
delivery networks. Current
research topics include:
region-of-interest (ROI)
based video streaming using
gaze prediction, multiple
description video coding and
mulit-path streaming, and
visual-saliency-cognizant loss
concealment. The third part

+  Transmit tracked gaze &

head data to sender.

B Fay Y- [QVFTVYRERRR HERE]

’,.
G -
Cheung Gene AL
IVFUVRERRE R . / 4 I

Fay Ii—-v

of the research is concerned with visual data
processing at receiver. Current research topics
include: virtual view synthesis using depth-image-
based rendering (DIBR), visual data interpolation
using graph-based transform, gaze-corrected view
synthesis, graph-based image super-resolution,
and depth-based image inpainting.

possibility of the application to industry gimomss

® Advanced video compression techniques based
on graph transforms.

®|mage / video denoising and super-resolution
via sparse representation.

® Saliency-based image inpainting and error
concealment.

invention of the researcher mzzoxmn

® JP2012—217527 (Joint application) (EINAVEfiTERES
FEEEBRUOTNICHIGLICESES)
® JP2012—140268 (BAEKFSEEBERUESEE)

+ Transmit captured video of two selected views basedon
received gaze & head data as two descriptions on two network paths,

+ Conceal lost frame in one path using
received frames from other path.

*  Synthesize & interpolate suitable virtual view
from received captured view(s).

*  Render only predicted Region-of-Interest (ROI) in HQ.

URL http://research.nii.ac.jp/"cheung/
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3D virtual environment technology/3D Traffic Simulator/gamification

Technology for Creating Effective Intelligent Transport Systems (ITS)

based on Big Data and the 3D Internet

Professor, Digital Content and Media Sciences Research Division

TLIF4 2 H—= ANILAL K

background / purpose wizss - B

To mitigate traffic congestion and CO2 emission
in megacities, the implementation of effective
ITS strategies is one important approach.
Accordingly, the purpose of our research is two-
fold. First, we develop a 3D Traffic Simulator
that supports the accurate prediction of (a) the
traffic situation and (b) the effect of applying
some ITS strategy. Such predictions will greatly
benefit from Big Data about the current traffic
situation. Second, we develop a crowdsourcing
technique to accurately estimate the effect of
new ITS strategies on human driving behavior.
Based on these two methods, we expect a major
contribution to the design and testing of future
green megacities.

the contents of the research @mzwsdsiose)

The core development is a massively multiuser
networked 3D virtual environment technology
(the "3D Internet” ), which enables the
synchronization of 100s of Traffic Simulator
controlled cars with 100s of user-controlled
cars in a shared 3D simulation space. Our core

PRENDINGER Helmut
VT VYRRRRR R

techniques are: (1) an intelligent authoring tool
to test the effect of new ITS strategies with
scientific rigor; (2) a 3D Traffic Simulator based
on multi-agent systems (MAS) technology; and
(3) an incentive scheme for crowdsourcing
large-scale human driving behavior data, based
on Distributed Constraint Optimization and
“gamification” elements.

possibility of the application to industry Egimomsr

(1) Traffic Information Service for Drivers:
highly accurate prediction of traffic based on
microscopic traffic simulation in realistic 3D
environment (and Big Data)

(2) Planning Service for Government: highly
accurate estimation of the effect of new ITS
strategies on human driving and travel behavior
in a city

(3) Online Insurance Companies and Driving
Schools: highly accessible online eco-driving
training tool for practice and testing of eco-
driving skill(Facebook, iPad, iPhone, Android)
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Quantum information “quantum optics.lasers

A source of bright, continuous quantum light

Assistant Professor, Principles of Informatics Research Division

background / purpose @=zus - Bi)

Light, as we are familiar from everyday experience,
can have very different properties depending on
how it is created. For example, light from LEDs
are quite different to laser light, even though
they are made of the same frequency. However,
it is known that there are special states of light
that are completely "quantum” in their nature.
In the field of quantum optics, the state of light
is characterized by the Wigner function. If the
Wigner function has any region that is negative,
it has quantum properties. In the figures below
we show the difference between laser light and
“quantum light” . We see that “quantum light”
has strong negative region showing their quantum
behavior.The problem with such “quantum
light” is that it is quite difficult to make. Existing
methods using non-linear crystals are too weak
to be practical, and photon subtraction methods
only work probabilistically. No methods exist
to produce it continuously, like a laser. We have
developed a method where quantum light is
produced continuously.

the contents of the research mznz)

BRETU VI TIVIARR B

BYRNES Tim

N=2X T4 L

top of the structure. The light that escapes from
the structure has a peculiar nature: they are all
phase coherent because due to the Bose-Einstein
condensation, but they simultaneously repel each
other, because of the interactions between the
exciton-polaritons. Using this technique we have
shown that it is possible to produce “quantum
light” , continuously. This allows for the potential
of producing a new type of laser, but one that
produces “quantum light” conveniently, improving
on current methods which only produce this in
pulses.

possibility of the application to industry egismoma

® mproved security for bank transactions on the
internet

® Encrypted email communications via secure
channels

® Single box quantum light source solutions for
use in university and research applications

® Components for future quantum computing
technologies

invention of the researcher @mzzosn)

The light is produced in a semiconductor
structure as shown in the Figure. The structure
shown, called a microcavity quantum well,
allows for particles called "exciton-polaritons’
to be excited within the regions marked as
red. When a sufficient number of the exciton-
polaritons are created, a phenomenon called
Bose-Einstein condensation can be made to
occur. In Bose-Einstein condensation, the
particles spontaneously form coherence, which
means that their underlying wavefunction all
become phase coherent. Once the exciton-
polaritons become phase coherent, they leave
the semiconductor by emanating through the
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