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“Uni & Eco-Change”
Television Designh Concept

e Universal Design
» Simple to understand and easy to use
» Easy to identify display and expression
» Care for burden on body
» Pursues safety and user friendliness
» Considers the way the user feels when using it

r Ecology

Reduced energy consumption

Removal of materials hazardous to the environment
Reduced use of resources

Product performance (usage-related environmental
performance)

» Recyclability

$ & & ¥

28 May, 2012 Tokyo, Japan



Back ground of the development of “"Talking” TV
(“Shaberu TV” in Japanese)

r Announcement in the meeting presented by the
organization for Visually impaired people in
July,2006

» TV is the most important source of information to visually
impaired people

» They are afraid of that TV might be very difficult to use
because of its advanced and complicated function due to
digitalization.

¥ A function of voice reading out indications on TV
screen would be a great benefit to a lot of people
for a coming aging society

L

Start study of voice read-out function for TV ("Talking” TV)

Tokyo, Japan, 28 May 2012 3



Requirements for "Talking” TV

r Better to provide a voice read-out function
("Talking TV") to all users without excessive cost

up

» Realize the function by software
» Utilize our possessed technology actively

-

Voice Guidance Technology
for Car Navigation System

o

~

J

+

W

(User Interface Technology )
which we have cultivated for
the development of domestic

\appliances. )

Voice Read-out function

Tokyo, Japan, 28 May 2012



Read-out Function Development Roadmap

2007 2008 2009 2010 2011 2012

- Initial settings
*Program guide (manual)
Program details (manua)) |
*Scheduled recordings list
(manual)

*Program guide
(automatic)
-Program details | EEEE
(automatic)
*Scheduled
recordings list

*Menu

(automatic) . .
*Selection list

*Vocalization speed o
i *Vocalization volume
selection

selection
*Program search

*Channel selection
*Operations guide

28 May, 2012 Tokyo, Japan



TTS Engine Overview

» Recoding and Editing

» Recording human voice of the determined )
sentence and phrases
» Sentence output by arranging words and short
phrases

electrical home appliance (refrigerators,
washing machines, rice cooker, etc.) audible
guidance

¥ Text-To-Speech (TTS) Synthesis
» Written text converted to voice and read-out

» Arbitrary text can be read out automatically

» Reading speed and pitch can easily be adjusted
Examples: Reading out email and web pages

Examples: Train platform announcements, \

28 May, 2012 Tokyo, Japan



TTS Engine Overview

In building a television “"Read-out” function, the
system must be able to read TV program titles,
actors’ names and program details which may
include neologisms and coined words.

7

It is not possible to make preset recordings of all
vocabularies in advance.

v

A Text-To-Speech (TTS) synthesis function is
required.

28 May, 2012 Tokyo, Japan



Requirements Concerning TTS Engines for
Television

¥ Program titles and details have many proper names and
specialized text formats which have a negative impact on
the accuracy of read-out.

» Accuracy can be improved by providing a proper name
dictionary.
¥ It is necessary to reduce processing cost and memory.

» Achieve processing cost / memory reduction and
maintain sound quality by sharing common voice font.

¢ Improvement of comprehensibility requires more natural
sound synthesis.

» Achieve natural intonation by using the rhythms
estimated from actual voice samples.

28 May, 2012 Tokyo, Japan



TTS Engine Framework

[Japanese]hIFEHEARDT Intermediate language:
Z+TT, KOREWA,ONSEIGO’SE- An ?xp_ressmP ofhthe Iangbuage
(“This is a voice synthesis NOITE'SU%TODESU%.  *| Gnadt0a by both machies MM\/\MW
test.”) and humans
‘ Reading/Accent Intonation/ \s/(e)zllggtl;gm Gynthesized
Analysis Rhythm control Connection speech
A iatin A -\(A;]ﬁatural \m
fLinguistic dictionary ;v = vor- and good ~—database —| | | yoice font:
stability by adaptive - _| Vowess an
f Phonetic Part of \ combination with prosody - -' LII ef© N 58{]38?%’%?1 ?Irl%
reading speech of actual voice and rule- kalk!l o el 0 recorded voice
based prosod —u of an announcer
Ai (Love) Afi Noun A P 4 J a I (voice talent)
Au (To meet) A‘u Verb - R and stored in
Akai (Red) Aka‘i  Adjective memory.
ASIA Afjia  English
k name j

To improve read-out accuracy, the
dictionary has many usual vocabularies
(over 100,000 words) and proper nouns
(e.g. famous entertainers and celebrities)

To reduce memory and operational costs,
common voice font is applied to correlative
plural voice fonts

Tokyo, Japan, 28 May 2012



Feature of our TTS Engine

In the conventional method, intonation has been monotone
and mechanical.

Conventional Speech quality is poor than
method natural prosody pattern®, but

(Rule-based prosody) rule-based prosody keeps good
Hz 4 stability against unknown text©

Prosody pattern

c >l ime

Prosody pattern generated from statistical model

Natural prosody Speech quality is good and
(Prosody of actual voice) natural©, but a lot of data are

required for various texts®

A

Hz Prosody pattern

M y

[do ra i bu se g tol ]
Prosody of actual voice obtained by recoded speech

28 May, 2012 Tokyo, Japan 10



Feature of our TTS Engine

Synthesized voice data and
Proposed real voice data are similar.

method @

Maximize proportion of real
voice rhythms.

Mixture rate

_________________________________________ A 1

oee

[do ra i bu su ru uj

By adaptive combination with Natural prosody and rule-based prosody,
synthesized speech quality become more natural with good stability.

Related patents (text-to-speech system): 12

28 May, 2012 Tokyo, Japan 11




e Initial Settings (Easy Startup Settings)

User Interface Technology (1-1)

» Voice guidance is used to introduce user to the initial

O TER

28 May, 2

settings right after purchase.
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User Interface Technology (1-2)

e Initial Settings (Easy Startup Settings)
» Voice guidance is also used to support postal code input.

6 1 7 ) g Remote control
up-arrow button
- Or -
Remote control
6 1 7 _ g button [2]

“TWO”

28 May, 2012 Tokyo, Japan 13



User Interface Technology (1-3)

e Initial Settings (Easy Startup Settings)
» User can turn on/off automatic read-out function in the
initial setting screens.

55 <HE

1 REMIB BEFd LIFOREEERLEIT,

v AZ1-RHB/EE. BEROAT=BBHNICHHSLTD
2 WERBOER - —#BAET I,

v gt LIIDMEBIRBEE TBE8FH LFTD) &

3 M DERTE ZRLTIZEN,

4 2Fv2 aBE#Hs LTTS

B &RExT [ 8&Fd LT LWL

“Automatic read-out has
been turned on.”

28 May, 2012 Tokyo, Japan



User Interface Technology (2)

¥ Display of channel information

» Read out channel information (type of the broadcast such
as DTV/BS/CS, channel name and program name) when
turning on or changing channel.

\f“DEF TV News

select channel Eight ...”

Tokyo, Japan, 28 May 2012 15



User Interface Technology (3-1)
¥ EPG (Electronic Program Guide)

» The system reads out details about the program on
which the cursor is resting. Read-out function is also
used to help the user schedule recordings.

8/30(:k) AM 11:00 FBiEFR it EFII TLE

3k 91Ak  2& 3+ 48 5B 6K ith 539 N BEREROABH—HBLHETINZIVBEE:
ED:: 041 8/30(k) AM11:55-PM1:50 DEFZ-a21—2X8
DEFFLEN

8/ [FEM041 B33 042 EMo043 (6] 067 sl 062 ES0s3 EIEE08T EHos2 EEos3

ith £ 91 041 30k [DEFFLET  DEFFLE2 DEFFLE3  4BFLE1 | 9BFLE2 | 98FLE3 | —t+7LE1 | “+5LE2 | —+5LE3
DEFFLET 2 WE &5 0l ADSS | B
EEDESTENTN<S?
1 e sv<saTrs ICBA=1— 28 fF KKRE— 28
EDEF=2—28 IENMM= 21— A5
R 55> CEBA TS
{ov¥oT T=5%A W/ <> ST DTEFANDE
A= T DR l
BIHEOXSABAR %4 2EE
e {0 7\ BHEE 5 > =
OTLSHBZRD S5 [EYRIERIETEN WEMEIEEAEE
Ep ==y
MITSUBISHI | L
Changis o e Bectr “DEF N Eight...” —
ewsEight...
00£ERE ERAR
EX
Fmewsmavu ==/~ 55k
S L
[EEAT TLES NMMR—/\—EF v RIS EFRR=2=2" 77— T52
Changes for the Better
NEWS®SPINEXT
NEEE LAz 408685
E WHAEN | << B
A e - = ; :
O TER % T8 @cry [ElTae Edke:1E ENGRES Y = k&

28 May, 2012 Tokyo, Japan 16



User Interface Technology (3-2)

¥ EPG (Electronic Program Guide)

» Content to be read out
[Channel Name][Program Name][Broadcast Date][Reservation Info]

» Shortening read-out time
» Omit channel name when same as previous
» Omit broadcast date when it is today

» Handle the extended symbols defined in the ARIB
standard

» Translate the ARIB extended symbols included in
program names.

# | “"New program” B | “Rebroadcast” |# [“Final episode”

fi# | “Voice over narration” | =| “Bilingual” = |“Subtitled”

*There are over 30 such commonly printed symbols.

*ARIB: Association of Radio Industries and Businesses

28 May, 2012 Tokyo, Japan 17



User Interface Technology (4)

¥ Program Search

» User can search for TV programs and schedule recordings
without looking at the screen by using the voice guidance.

N4

=y

B

NSIF+

R DR 3—
Za—-ASHE
FPA KR
RE¥aAXU9U—/#E
BB/ R

B/ HE

etk

“Movies’”

28 May, 2012 Tokyo, Japan

BERZM BB
eith kD 081

7RV - T RADBERE

ORFEP-- A%
5/12(+) PM 9:00~PM11:30

@it ED 081
BitkED 061
@itbED 061

Press the remote
control “OK” button.

e LR | BB HECS THr— P/ 5/13(B) M 1:55~AM 1:56
IERENOBFHR ECE PM 9:00~PM11:24
HRBOTRBNATV LHhVRI—ZV PM11:24~PM11:28

“Digital terrestrial
broadcast: Saturday
Cinema...”
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User Interface Technology (5)

» Program List

» The selection of which program to record is also
supported by read-out.

3/ 9(8) PM 11:05  sR@—8 (OMI/\— R 71 A7)

0

9/ 40 (= —31—28 2011/ 2/14 A

28 May, 2012 Tokyo, Japan

@ TERERRL. 68 TEEMBL TES0,
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2011/ 2/14 B

NEW fpl Sa—3IwoPD— 2RIl

@ 2011/ 2/14 B

NEW BBl HATEDEX

g 2011/ 2/14 B

NEW FHOBME/N— T2 FAUIIN ]

2011/ 2/14 B

NEW BROEFEEY-1£8

2011/ 2/14 B

NEW iy RSY FHOHEL 45 “NKN
Eeomst2hU-rgaERvosyox - Documentary...

MEROREBE I7I VPO owsEOWEEQ ¢

th ED 051 PM10:00~ (165@E55%)
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@ 2011/ 2/14 B

B TEEHEE
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User Interface Technology (6-1)

¥ Settings Menu

» As the user moves the cursor with the remote control,
the system reads out the menu item to which the cursor
points.

REAL

l A= a—
SYCTEBE
FiRE - P10

RE—8

FL R

SEREDYEIL
AY RRVERE
S Es (E5) -
HITHEE :
BAYEY

i LITRE

BiF - s

“Voice settings”

S4E T H eminmmi i

R TRA D TR %= 1-k& g

28 May, 2012 Tokyo, Japan 20



User Interface Technology (6-2)

¥ Settings Menu / Automatic read-out Detailed Settings

» User can choose to turn on/off read-out in different
situations.

WEE BB

r8gFd L) Z[ANICREL TLWD EEICHHS LT
ZHOEEZERUE T,

BE& ; Zi LT3 [ L
AXZa— : HFHLEFTD [ LK
HEBR : s £ITD [ LW
T4 : ZFHEFTD [ LK
RE—% : HHLFITD [ LIEL
BEAIR ZHLEFTD [ LK

RS

28 May, 2012 Tokyo, Japan 21



User Interface Technology (6-3)

¥ Settings Menu / read-out Speed Settings

» User is able to change speed of read-out (3 speeds).

EEE— R

P &% tr®e
ShiE by

B8 Fie LITFHMBERE

Fed LIRE

ZH/INSUR

=

YSOURK

SEREDHAE

A RARVRE

v )EG (BF) ¢

HITHEE

BAYE

T LITRE

BF - RAOSE

28 May, 2012 Tokyo, Japan

FHLTER

Fast: About 1.7 times
normal speed

Normal speed

Slow: About 0.8 times
normal speed

22




User Interface Technology (6-4)

e Settings Menu / read-out Volume Settings
» User can select from 3 levels of read-out loudness.

BEhgidr LT ;
BEFid LI FRE

; i LI RE
TBNSUR ; Fid LITE2
SES ;
HoOUR
BBERTEDDEAL
AV RRVERE
v )EG (BF) -
PITHEE
B/\vFL)
Fir LT E
B - BANS2

28 May, 2012 Tokyo, Japan



User Interface Technology (7)

¢ Operations Guide

» If the user has not completed an operation within a
certain amount of time, the help message displayed at

the bottom of the screen is read out.

EEREOVEHE
A RNEE
Ur L BG(ER)

HITHER :
BAvFY

By LITHE

B WOEE

M “Select by pressing the

No operation for
10 seconds

up-down-left-right
selection button...”

%) TIRA D) TR TRT

28 May, 2012 Tokyo, Japan
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IEC International Standardization

¥ Overview

» Europe (DIGITALEUROPE) has made a proposal for
international standardization of TTS capable broadcast
receivers in order to assist the visually impaired in
watching TV.

» In Japan, this is handled by the JEITA Multimedia
Accessibility Project Group, which is making deliberations
toward establishment of standards.

*|EC: International Electrotechnical Commission

*JEITA: Japan Electronics and Information Technology Industries
Association

*TTS: Text-To-Speech

28 May, 2012 Tokyo, Japan 25



IEC International Standardization

¥ Standardization Timeline

» June 2011: Committee Draft (CD) issued
» February 2012: Committee Draft for Vote (CDV) issued

» May 2012: CDV voting completed
If recognition of CDV is completed, the contents of the
standard is mostly fixed, so it would be standardized
through voting for the final draft international standard

(FDIS) .
2011 2012
6 8 9 10 11 12 2 3 4 5
CD Issued Comments Deadline D Updated CDV Issued Voting Deadline
IEC 6/10 9/16 11/9 11/30 2/17 5/18
A < J A0 A »®
A A A
1 1 |
1 | 1
| 1 1
* 0 * @ * )
JAPAN 8/1 Comments 11/24 3/21
Study G Submitted from Study G Study G
Japan
I
26

28 May, 2012 Tokyo, Japan



Committee Draft for Vote (CDV) Overview

¥ Scope
» Targeted devices

» Devices capable of receiving digital broadcasts such as
digital televisions, set top boxes and recorders whose
primary function is to receive TV content.

» Not including devices for which broadcast reception is
a supplemental function (PC, game consoles, etc.)

» Not including external add-on devices such as tuner
cards for PCs

» Main features of the standard

» Basic functional description for a TV-TTS device
combination or TV with integrated TTS.

» Profiles for different levels of TV-TTS functionality.
» Targeted towards the digital TV application.

28 May, 2012 Tokyo, Japan 21



Committee Draft for Vote (CDV) Overview

¢ Functional Requirements

» The delay between an event and the resulting TTS audio
related to that event shall be such that they are
perceived as belonging tied together.

» Priority TTS audio shall overrule currently playing TTS
audio information.

» The user should be able to stop currently playing TTS
audio.

» The user shall be able to repeat the current or previous
TTS audio.

» The user shall be able to mute the TTS audio.

» The user shall be able to switch on/off the TTS function.

28 May, 2012 Tokyo, Japan 28



Committee Draft for Vote (CDV) Overview

¥ Overview of context which is read out (1)

» Watch TV / EPG (Electronic Program Guide)
context

» Channel information, other Additional
information

» Menu / List context

» Menu / List title and Number of Menu / List
items , other Additional information

» Selected and/or changed item
» Timeshift context

¢ Playlist, Commands (play, pause, rewind,
forward, stop, record, etc), other Additional
information
28 May, 2012 Tokyo, Japan 29



Committee Draft for Vote (CDV) Overview

¥ Overview of context which is read out (2)
» Standby
= Switching to standby.
» Pop-up message

» Any warnings and notifications, such as
turning issues or PIN control.

28 May, 2012 Tokyo, Japan
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Future Roadmap

Speech communication

Speech recognition

Speech interface

Usability
4 Human More user-oriented
accessibility for
various scenes
Excellent

More understandable

Good

atu

o, -
e ema- e

e

More flexibility
for various texts

q:
ntl. standard)

ral sound TTS

[T

onformity to

Read-out text

communicatio : Information
P-Nore various tones

(e.g.

guestion)
Improvement of

speech intelligibility

with full human traits

Emotional speech

More user-friendly

TTS for every people

ore natura
sound TTS with
uman-like qualit

Natural quality TTS
such as a narrator

3, Now Playing...

[Voice Synthesis] Foreign Drama, A
Small House in California, Episode

alr

More listenable TTS for
elderly people

Good Excellent

Speech quality

Human
>
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