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1.   Introduction

The 5th Science and Technology Basic Plan [1] was 
established in a cabinet decision on January 22, 2016 
and defines the new concept of Society 5.0 [2]. The 
fifth society, or age, in human history, Society 5.0 
follows the hunting and gathering society (1.0), the 
agrarian society (2.0), the industrial society (3.0), and 
the information society (4.0) (Fig. 1). It is defined as 
follows in the integrated science and technology 
innovation strategy set in the cabinet decision of May 
24, 2016 [3]. 

“A human-centered society able to deliver high-
quality lifestyles, rich in energy and comfort, through 
advanced integration of cyberspace and physical 
space, achieving both economic development and 
solutions to social issues by providing goods and 
services to meet the detailed, various and latent needs 
of all, without disparity by region, age, gender, lan-
guage, or other factors.”

With advances in information and communication 
technology (ICT), voice and video communication 
with people in distant locations has been achieved 
and advanced, increasing in sound and image quality. 
It has also become possible to sense the physical 
space we are in, with advances in various types of 
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Fig. 1.   Image of Society 5.0.
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sensing technologies. Media processing of such sen-
sor data in cyberspace and the subsequent transmis-
sion and reproduction in another physical space—
creating a sense that the person is right before your 
eyes—may well become common in Society 5.0 
(Fig. 2). Such reproduction can be called high real-
ism. The Kirari! system being developed by the NTT 
Group is the future of media transmission, going 
beyond improvements in sound and image quality, to 
implement ultra-realistic communication.

With Kirari!, distance can be overcome, and infor-
mation and images of people and spaces can be trans-
mitted from distant locations in real time. With Kira-
ri!, people can experience a sporting event without 
having to travel to the venue, or a speaker can par-
ticipate in an event from a location far from the 
venue. We believe Kirari! will contribute to overcom-
ing the limitations of space in the coming Society 5.0.

Examples using Kirari! are shown in Fig. 3. In the 
examples of local live viewing of overseas sports 
competitions, which would not be easy to see other-
wise, illusion effects have been used to create near 
three-dimensional (3D) viewing experiences or to 
provide a wider field of view than ever before possi-

ble. Astonishing performances not previously possi-
ble can also be produced. For example, by sensing the 
actual performer and applying media processing, 
another performer can be recreated and overlaid 
using illusion effects. By controlling the timing of the 
overlay, a joint performance featuring a performer in 
real time and an image of that same performer from a 
few minutes earlier can be implemented, which 
would not otherwise be possible. Through this sort of 
initiative, we hope to provide ultra-realistic experi-
ences that overcome the limitations of space for vari-
ous types of content.

2.   Overview of Kirari! technology

An overview of Kirari! technology is shown in 
Fig. 4. It is divided into the three aspects of the sports 
or performance venue, communication, and the view-
ing venue. Kirari! ultra-realistic communication tech-
nology is in the communication area. Information 
extracted using cameras, microphones, and sensors is 
handled by media control, media processing, and 
synchronization and transmitted to the viewing 
venue.

Fig. 2.   Kirari! overcomes boundaries of physical space and cyberspace.
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Media control consists of spatial information, 
which includes position data obtained from sensors, 
people in camera imagery, and associated lighting 
information, and time control, which is used for con-
trolling the distribution of people in absolute time.

Media processing includes object extraction, in 
which people in the captured video can be extracted 
from the background, and audio wave-field synthesis 
technology [4] for highly realistic sound. For sports 
coverage and other performances as shown in Fig. 3, 
these features use illusion effects to display people in 
3D and perform the processing needed to reproduce 
audio that seems to come from the image to the 
viewer’s position. In the other wide-angle viewing 
experience in Fig. 3, images from multiple cameras 
are synthesized to produce an ultrawide image [5]. 
Then encoding is done to transmit the content effi-
ciently.

We have created our own extension to the MPEG* 
Media Transport (MMT) standard, called Advanced 
MMT, which we use for synchronized transmission 
[6]. It is capable of synchronization with absolute 
time, so synchronized transmission to any location in 

the world with the same timing is possible. Advanced 
MMT has the role of providing a design plan for 
achieving ultra-realism based on video, audio, light-
ing, and other information. At the viewing venue, 
projection, speakers, lighting, and other elements are 
set up according to the Advanced MMT design plan.

Some of the technologies used in Kirari! are 
explained in the Feature Articles in this issue [7–10].

3.   Future prospects

To allow as many users as possible to experience 
the ultra-realism achieved by Kirari!, we have con-
ducted proof-of-concept and live viewing trials, 
including sports events that seem to be happening 
before the viewer’s eyes, unprecedented performing 
arts using ICT, dance performances featuring both 
current and past performers, and coverage of lectures 

Fig. 3.   Application examples of Kirari!.
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*	 MPEG: Moving Picture Experts Group, a working group of ISO 
(International Organization for Standardization) and IEC (Inter-
national Electrotechnical Commission) in charge of developing 
international standards for compression of audio and video data.
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from remote locations (Fig. 5). One advancement to 
Kirari! that is needed to promote these measures is 

more accurate extraction of the object being viewed, 
even in environments with people coming and going. 

Fig. 4.   Overview of Kirari! technology.
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Fig. 5.   Further development of Kirari!.
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Another issue is to create ultrawide compositions of 
high-definition video.

Measures to reduce costs are also an important 
issue for implementation in society. For example, we 
are studying ways to further compress high-definition 
video, and to reduce the number of media processing 
servers required. Also, with more advanced media 
control, it will become possible to automatically and 
accurately overlay video of performers from the past 
next to real performers. This could contribute to 
reducing the personnel costs for productions.

In addition to promoting Kirari! in society with 
sports and other performances, we are looking at pos-
sibilities beyond 2020. For example, in fields such as 
maintenance and surveillance, roadways and train 
stations could be monitored using ultrawide com-
posed video, giving an experience in which items 
being monitored seem to be right before the viewer’s 
eyes. Increasingly, applications are being studied in 
medicine for remote examinations, in business situa-
tions to replace receptionists, and to promote tele-
commuting. With these initiatives, we will continue 
to create value by overcoming the limitations of space 
in Society 5.0. 
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