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Keiichi Kubota, Director General

Feature
his year, the NHK Science and Technology Research On the 80th anniversary of STRL .....1
Laboratories celebrates its 80th anniversary. STRL was Outline of Barrier-Free Broadcasting
established in 1930, only five vears after the beginning Technologies for Visually-Impaired
of radio services in Japan. The initial objective of the B st :
S . Research Trends in Towch Presentation
organization was to develop the infrastructure needed for i :
Technologies lor & Bamier-Free

television broadcasting of the Tokyo Olympic Games planned B SO i

to be held in 1940. Although the Olyvmpics was canceled

because of the war, the enthusiasm that researchers took to Challenge / R&D | Treatise /
their work in those days has become woven into the DNA of
today's STRL researchers. Although we can pause ko reminisce about the history of STRL, MHK Technology

we should also envision what the coming 20 vears will hold for television and look

towards our 100th anniversary.

All employees of NHK are now daing their best to fulfill the Corporate Plan’ for 2009-
2011. STRL researchers are working hard to embody the concept of "Wherever you are,
NHEK", which emphasizes services for "3-Screens”, TVs, PCs and cellular phones, as well
as research on fusing broadcasting and communications media and human friendly

technologies,

Concerning the "3-Screens” concept, besides developing various technologies and
applications, this year, we will demonstrate the services and home terminals we are
planning for the broadcasting - communication era. Furthermaore, for Super Hi-Vision,
the flagship of our research projects, we will begin the switchover from the dual-green
format to the full 33Mega pixel resolution system. We started a joint project with the BBC
aiming at public viewing of Super Hi-Vision at the 2012 London Olympic Games. Of
course, such big projects cannot be realized by STRL alone. We hope for support and

cooperation from various groups.

At this vear's Upl."ﬂ House, we will review STRL's history and make our ten-vear and

twenty year plans public along with our latest research results. Your comments and

suggestions are as always greatly appreciated. Thank you,

1: http:/ fweew.nhk.or.jp/prikoho-e.htm

| (W#xx STRL
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Outline of Barrier-Free Broadcasting Technologies
for Visually-Impaired People

Recent developments in information and communication technology (ICT) are enriching our lives with
the convenience of a huge variety of information services. At the same time, however, this has
produced an information gap in that disabled and elderly people are unable to use and apply such
services to the fullest extent. That is why we at NHK STRL are actively pursuing research and
development into technologies aimed at "information barrier-free” services, to ensure that everyone,
including elderly or disabled people, can enjoy a rich variety of advanced broadcasting services. In this
article, we take up the challenge of providing information barrier-free technologies in broadcasting
for visually-impaired people, and also comment on current research into touch presentation
technologies and audio presentation technologies that NHK is working on.

l. Introduction

Recent rapid developments in ICT are causing huge
changes in our lives. We can now access a large variety of
information wherever and whenever we want, and we
can now expect lifestyles that are richer and highly
convenient. But at the same time, an information gap is
being created in that disabled or elderly people find it
difficult to access content that is provided by broadcasts
or over the Intemet,

According to the results of a survey into the status of
physically disabled children and adults conducted by the
Ministry of Health, Labour and Welfare in 2008, there are
310,000 people with visual impairments and 276,000
people with hearing impairments in Japan. It is also said
thal we will become a super-graying society by the year
2015, with one in four people being 65 or over, so it is
thought that the number of people with visual and
hearing disabilities will increase further in the future.
Against that background, there is a call for an
‘information barrier-free” broadcasting service that will
enable anyone to enjoy enriched and advanced
broadcasting services, even disabled or elderly people.

As broadcasting becomes digital, it is becoming possible
to transmil not only programs containing high-quality
video images and sound, but also a large variety of data.
Al NHK, we are working towards expanding our closed-
captioned broadcasting services for hearing-impaired
people and commentated broadcasting services for
visually-impaired people.

In 2007, the number of hours of closed-captioned
broadcasting by NHK was 3,913 hours, 15 minutes
(44.6%) on the General TV channel and 2,339 hours, 36
minutes (29.9%) on the Educational TV channel. The
proportion of closed-captioned broadcast hours in the

broadcast hours that could be tagged with closed-
captioning reached 100% in 2006 on the General TV
channel. The closed-captioning of live broadcast
programs is progressing, by closed-captioned
broadcasting of news programs in which speech
recognition is used or by a respeak method that
recognizes the speech by a separate speaker called a
‘closed-captioning newscaster” re-phrases the content,
and closed-captioned broadeasting is expected to expand
further in the future.

On the other hand, although the number of hours of
commentated broadcasts, which is a broadcasting service
for visually-impaired people, has increased each year, by
2007 it had only reached 328 hours, 29 minutes (3.7%)
on the General TV channel and 685 hours, 23 minutes
(8.7%) on the Educational TV channel. In addition, data
broadeasts and electronic program guides (EPGs), which
are new services in digital broadcasting, require the user
to use a graphical user interface (GUI) to operate a
remate control interactively while viewing a screen, so
these are broadcasting services and receiver functions
that visually-impaired people are virtually unable to use.

Thus the process of providing information barrier-free
services for visually-impaired people has not progressed
as far as that of information barrier-free services for
hearing-impaired people. In this article we take up the
challenge of providing information barrier-free
technologies for visually-impaired people, and also
comment on information barrier-free broadcast
technologies for visually-impaired people that uses tactile
and audio presentation technologies which NHK is
working on.
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Table 1: Numbers of centripetal fibers and amounts of information for each of the five senses

Sight 107 bps* 40 bps

Hearing 2x10¢ | 105bps 30 bps

Touch 106 ~ 106bps Sbps

Taste 10? : 10% bps 1 bps (unclear)

Smell 105 105 Hp.: _| i"hps {unclear) -

*bits per second

2. The challenge of barrier-free technologies
designed for visually-impaired people

TV content consists of visual information and aural
information, so that the lack of either type of information
will make it impossible to fully comprehend details. If
there is a disability in the sensory receptors {or cerebral
corlex region) corresponding to either type of
information, so that one type of information cannot be
received sufficiently, it is necessary to convert the sensory
information affected by the disability into sensory
information that can be received. If there are disabilities
in both sight and hearing, the information must be
converled and presented as another type of sensory

Broadcast content

Java HTML Conversion Lo
applet accessible data
Sreaming
video Flash Tree data structure common
: to broadcast and communications
Communications Integrated platform
content

Presentation browser

information (such as tactile information). In other words,

it is necessary to convert the sensory information as

fallows:

Visual disability: visual information
information

Hearing disability: aural information — wisual or tactile
information

Visual and hearing disabilities: visual or aural information
— tactile information

* aural or tactile

Estimates of the amount of information processed per
unit time by each of the five senses are given in Table 1.
The physiological information amount is the maximum

Screen display for
partially sighted people

-

Tactile :.‘tif;;:-'ln:n;-:r~

Presentation of
visual content

| ——— |
Common Casmmon [?rl?etsl;:u:::iun
sepiction data e method for user =
] - Touch navigator

1
'l
Finger Braille

=_ i ol Braille

Speech synthesis

- Partially sighted
- Completely blind
- Deaf-blind

Versatile input-output interface

Effective navigation

Presentatlion device

Figure 1: Overall flow of information barrier-free reception and presentation system
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Table 2: Information presentation metheds in information barrier-free receplion and presentation system

Audio reading Completely blind people
{excluding deaf-blind
people)

Braille Deaf-blind people

Six-finger Braille

beginners

. Completely blind people

Touch pattern

Verbal information

—_——

SR by g R e T i 7
LR LN |.'l:|.:LI"‘-|I..I'|I. LS R

- Special training unnecessary
- High-speed reading possible

- Can't be used when there's no
text information

' Verbal information
Deaf-blind people, Braille | Verbal information

Verbal information, two- |
‘  dimensional patterns

Enlargement, color Weakly sighted people

conversion

amount of information, calculated from the numbers of
centripetal fibers (neural fibers from the sensory receptors
to the cerebral cortex) and the transmission capabilities
of each neural fiber. The conscious perceplion
infermation amount is the maximum amount of
information for each sense that the user is conscious of. If
the amount of visual and aural information obtained
from TV content is close to the physiological information
amount, there will be some leeway in the amount of
information when aural information is converted into
visual information or tactile information. However, when
visual information that has a large amount of
information is converted into aural information or tactile
information, some form of information compression will
be necessary. Thus the conversion of sensory information
for visually-impaired people is expected 1o encounter
more difficulties than the conversion of sensory
information for hearing-impaired people.

When visual information is converted into aural
information, it is usual to convert the visual information
inte verbal information, and then into audio
information. The conversion from verbal information to

Verhal information, two-
dimensional patterns

- Fast reading possible, depending
on skill

- People who can read Braille are
approximately 10% of
visually-impaired people

- Fast reading possible, depending
on skill

- Easy to learn, effective for
partially sighted people and
Braille beginners

- Conversion to verbal
information enables presentation
of difficult information

- Can be used as input-output
interface

- Effective for partially sighted
peaple

- Enables display to suit type and
degree of disability

audio information can be implemented by speech
synthesis technology. However, to convert visual
information directly into verbal information would
require technology that recognizes (verbalizes) visual
factors such as objects and their placements and
behaviors within the video images, and many
technological breakthroughs will be necessary before this
could reach a practicable level. The scripts of
commentated audio broadcasts that are currently being
broadeast are written by scriptwriters having specialist
skills. In order to automatically produce content for
commentated audio broadcasts at the same level as these
scripts, a higher level of intelligent graphics recognition
technology will be necessary. We need some means of
extracting important information that should be
conveyed from within a video image. as verbal
information, then reducing that amount of intormalion
to a level that the user is capable of receiving as audio
information.
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3. Information barrier-free broadcast
technologies for visually-impaired people

We are working on developing information barrier-free
technologies aimed at data broadcasting that enable the
users themselves to control the speed at which
information is received, by interactive operations. We
have also set up the development of a service that will
read out the superimposed captions of newsllashes about
earthquakes and tsunamis, where there is a lot of verbal
information in the data broadcasting content and a
strong demand for turning it inte audio information.
Outlines of each of these technologies are given below.

3.1 Information barrier-free reception and presentation
system

In data broadcasting, which is one of the digital
broadeasting services, it is necessary 1o convey content
that is expressed visually in such a manner that visually-
impaired people can receive it too. In this case, we
structure data broadcast content that has been described
in Broadcast Markup Language (BML), add semantic
information to it, and also convert it into a description
tormal thalt can be used in common with
communications content described in Hyper Text Markup
Language (HTML). Using a common Application
Program Interface (APl), we have developed an
information barrier-free reception and presentation
system that can provide information from a wide variety
of presentation devices (configurations) which are suited
to different types and degrees of disabilities (see Figure 1
and Table 2).

Using BML content that had actually been broadcast by
NHK, we confirmed the performance of the method of
converting data into common depiction data, and as a
result were able to apply sufficient structure and meaning
to substantially all of the pages. In addition, from
experiments to evaluate the versatility of the conversion
rules necessary for the conversion, it was clear that the
same conversion rules could -be utilized continuously,
provided the page design was not modified. Furthermore,
the results of evaluations of accessibility to data
broadcasting and EPGs, using presentation devices thal
have been adapted for each category of partially sighted,
completely blind, and deaf-blind people, showed that
information could be acquired easily and was easy to
understand.

3.2 Touch presentation technology

We have prototyped a tactile display that is provided
with an optical touch panel, for conveying visual content
such as figures, graphs, and GU] screens in an effective
manner, as an information presentation device for the
information barrier-free reception and presentation
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Figure 2: Taclile display with optical touch panel

system (Figure 2). The precision of positions when objects
presented by the raising and lowering of pins are fellt with
the fingers is thought to depend on the mechanical
precision of sensors and human movement errors, bul the
influence of the mechanical precision of the sensors was
small. In this case, as the result of evaluating whether or
not the size and placement conditions of objects can be
selected accurately, it was clear that objects could be
selected with an accuracy of at least 90% at sizes greater
than the 2x3 dots (where 1 dot = 2.4 mm) that is
equivalent to a single Braille character, provided the
spacing between adjacent dots was at least 1 dot. We
asked completely blind people 10 use this tactile display
to search through structured content, and investigated
search times and ease ol operation. As a result, we [ound
that although search times were somewhal longer at the
starl, in comparison with an interface with conventional
key operations, the search time shortened rapidly due lo
the learning effect, and the system was evalualed as
making it easy to comprehend the structures of data,
even of tables and EPGs. In addition, basic research is
under way into clarifying tactile perceptions ol presented
conditions and shape, to give the user a tactile sensation
that is close lo that given by the real object, as research
into conveying a three-dimensional shape by touch. We
are currently developing an experimental device that
enables a user to hold a virtual object by six fingers of
both hands, to enable a virtual impression of touching it.

3.3 Audio broadcasting services for visually-impaired
people

We are conducting research inlto an audio broadeusting
service that aulomatically reads out the captions of
newsllashes displayed on the TV screen, with high-quality
synthesized speech. We are developing o system thal uses
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the mechanism of data broadecasting to read out data
that is generated by broadcast stations on the basis of
earthquake and tsunami information issued by the Japan
Meteorological Agency. We prototyped two different
systems, one using a method of broadcasting a
synthesized reading track on a supplementary sound
channel of digital broadcasting and the other using a
method of broadcasting information as a data file in
data broadcasting. For the data file method, we
performed behavior validation experiments using an
actual operational configuration, the same transmitting
equipment as that used by broadcast stations in practice,
and digital broadcast receivers that major Japanese
manufacturers have put on sale, and confirmed that such
a sefup conforms to that of commercial receivers.

4. Conclusion

The spread of broadband for Internet access has added
content that provides not just text-based information, but
also video images and audio information. In addition,
maobile phones are enabling communications that are
not just audio information, but also textual information
by mail and video image information by TV phones. It is
not yet clear whether or not it will be sufficient to provide
an environment that allows the selection of sensory
information suited to the type and degree of disability, to
enable access to information and facilitate
communication, but there has been steady progress when
compared with the situation a few years ago.

In the broadcasting service field, some people say "an
environment is in place to enable people with disabilities
o use services that are appropriate for their disabilities in

order to access information, such as TV and closed-
caption broadcasting for hearing-impaired people and
radie broadcasting for visually-impaired people”.
However, the results of the survey into the status of
physically disabled children and adults conducted by
Japan's Ministry of Health, Labour and Welfare in 2006
showed that the most common medium used by visually-
impaired people for obtaining information is the TV, A
similar result was obtained by a survey done by the
Japan Federation of the Blind in 2004. From the feeling
that many users, including able-bodied people, consider
that they would like enjoy content together, with
information in common, we can infer that they “listen” to
the TV, which is walched by 90% of Japanese people out
of all the various different media and has the highest
contact ratio. In other words, when people actively access
information they want to know about, or when they
communicate in a one-to-one manner, they select the
medium with the optimum sensory information. But with
TV, it seems that most people would prefer the communal
factors of "enjoyable, informative” over the reception of
content with the optimum sensory information.

To enable us to respond to these needs of disabled
people, it is necessary to construct a broudcast system
that can provide a wide variety of sensory information
with respect to the same content. This encourages us to
develop sensory information conversion technologies and
information presentation technologies that are suitable
for various different disabilities, with the goal of an
information barrier-free broadcasting service.

(Toshiya Morita and Nobuyuki Yagi)
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