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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commis

sion) form a specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organizations to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC also take part in the

work. |

the field of information technology, ISO and [EC have established a joint technical committe
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d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fqr
rent types of documents should be noted. This document was drafted in accorddrice with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in the
tion and/or on the ISO list of patent declarations received (see wwwriso.org/patents).

e name used in this document is information given for the convenience of users and does nqt
e an endorsement.

bxplanation on the voluntary nature of standards, the{meaning of ISO specific terms anfd
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rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followi&E
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Introduction

It is important to consider people with special requirements to ensure that they can gain the same
benefits from ICT. One of those special requirements is to help people to avoid language barriers in
global environments. Automatic speech translation systems have existed for a long time, but they have
functional limitations as well as technical ones with regard to usability and accessibility. Annex A
shows a history of face-to-face speech translation.

One reason for these limitations is the diversity of the languages currently used. It is difficult to support
any languages by one or several speech translation systems. A flexible and interoperable standardized
framework is needed to work with all different languages utilizing many speech translatien |systems
Iready developed in many countries. Other considerations to make a natural andnisablg speech
translation service possible include applying users’ characteristics within the system| such as ¢motion,
speech style, gender type and other attributes. To reflect those characteristics if|the outpuf speech
translation, a standardized user interface is required to reflect the input and output data and [transfer
them to the user’s device.

his document aims to enable face-to-face speech translation among people with different lapguages.
he three technologies, i.e., speech recognition, language translation, and'speech synthesis technologies,

use only one hand, which is usually the case, he or she cannot-usSe the current speech translation|systems
and/or services. To overcome this usability issue, this doeiiment suggests a method that exactly follows
the conversation among people with the same language, The method in this document is hands-free,
and does not require any pre-training. In this sense, this method is the ultimate user interfacq of face-
tp-face speech translation and will open a world without language barriers.

© ISO/IEC 2017 - All rights reserved v
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Information technology — User interface — Face-to-face

speech translation —

Part 2:

S hi | functional

1 Scope

his document specifies the functional components of face-to-face speech translation des
hteroperate among multiple translation systems with different languages. It also specifies th
ranslation features, general requirements and functionality, thus providing'a framework to s
onvenient speech translation service in face-to-face situations. This document is applicable t
ranslation devices, servers and communication protocols among spéech translation sery
lients in a high-level approach. This document also defines various(system architectures in
nvironments. This document is not applicable to defining speéeh recognition engines, 1
Fanslation engines and speech synthesis engines.

o 0 O o o o —-

Normative references

[ NS

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions
No terms and definitions are listed\in this document.

IF0 and IEC maintain terminological databases for use in standardization at the following addy

— [EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.2 Abbrewiated terms

IEC 10646

gned to
b speech
ipport a
b speech
ers and
lifferent
Anguage

esSes:

Utf-8 Unicode standard defined in IETF RFC 2279 (1998), UTF-8, a transformation format ¢f ISO/

4 Overview of face-to-face speech translation

4.1 General

A face-to-face (F2F) speech translation system enables users of different languages in a face-to-face
situation to communicate with each other in spoken languages by providing machine-generated
translation results. A face-to-face speech translation system between a speaker and a listener shall
have a speech recognition module, language translation module and a speech synthesizer (TTS: text to

speech) as shown in Figure 1.
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F2F Speech Translation System

Ul Set-up
(See Part 1)

Speech
Recognition

Speaker

Language
Translation

Speech

Synthesizer

4.2 Fynctional components of F2F speech translation

For F2F gpeech translation, the speaker and thedistener shall set up a Ul (see ISO/IEC 20382-1.).

The fungtions of each component in Figure.l are as follows.

1) The|speaker speaks a sentence in his/her own language.

2) The|speech recognition moduile)recognizes the speech and outputs the corresponding text.

3) The| text is translated into another language with the same meaning through the languag

trarslation module.

4) The|speech synthesizer generates the corresponding speech in a listener’s language based on the

translated text;

5) Listpning to-the speech, the listener answers in his/her own language.

6) Steps(2)to (5) continue until the users accomplish their goals.

Listener

Figure 1 — Functional components of F2F speech translation

[

5 Functional requirements

5.1 General requirement

Provides general requirements regarding face-to-face speech translation:

— there are three remote services in this document, remote translation service, remote speech
recognition service and remote speech synthesis service. All these remote services shall keep the
privacy of the face-to-face speech translation users;

© ISO/IEC 2017 - All rights reserved
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— the translation system should allow the users to start a translation session as naturally as in
everyday conversation;

— the translation system should allow the users to start a translation session as quickly as in the
everyday conversation (i.e., not exceeding 2 seconds);

— the speech translation system should work in real time (i.e., not exceeding 2 seconds);

— the translation system should allow users to have a session with multiple users;

4+ 4+ laots i 1 11 1 +] i R | ph [ 1 V- 4 £ 4] : h
LIIC LI dllsldtivUull DybLClll SIIUUIU dITUVV LUIIT USTI S U dUuu adauuIitiviidl }Jal LlLllJClllLD dllTl LUIIT DCDD]On aS

started.

3.2 Speechrecognition requirements
Hrovides the requirements regarding the speech recognition module of face-to-facespeech trapslation:
1 thespeechrecognition module shall recognize the speech and provide itin text of the same lgnguage;
—+ the speech recognition module shall accept most popular speech forhiats;

—+ the speech format should be defined as a metadata format such‘asthe MIME format;

-+ the output of the speech recognition module should be writfen in utf-8 format (see IETF RIFC 2279
(1998)).

=z

OTE This document does not specify the data format ofithe speech nor that of the text since there apre many
ff-the-shelf speech recognition modules with various input'and output data formats.

(@)

L

.3 Language translation requirements

Hrovides requirements for the user languagetranslation module of face-to-face speech translation:

- the language translation module shall translate text from a source language into text in|a target
language with the same meaning;

- if there is no direct language’ translation module between the source language and the target
language, one should use\an intermediate language to accomplish the language translatjon. One
should translate the §olirce language to the intermediate language, and then the intermediate
language to the targetlanguage. One should choose the intermediate language so that the language
translation performance is the best. If there is no performance data available, the interjmediate
language should-be chosen from the same language family or from languages with the saijne word
order as the-seurce language or the target language.

od

OTE This'document does not specify the data formats of the input and output texts since there gre many
off-the-shélf Janguage translation modules with various input and output data formats.

5.4 “Speech synthesizer requirements

Provides requirements for the speech synthesizer of face-to-face speech translation:
— the speech synthesizer shall generate the corresponding speech from text of the same language;

— in face-to-face speech translation the synthesized speech should be as close as possible to that of
the original speaker to increase the natural feel of the conversation. The gender of the synthesized
speech in language B should be the same as that of the user in language A. The natural feeling can
be increased if the base frequency, speed, prosody and/or speech colour of the synthesized speech
is similar to those of the original speaker;

— the text input of the speech synthesizer should be written in utf-8 format (see IETF RFC 2279
(1998)).

© ISO/IEC 2017 - All rights reserved 3
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NOTE This document does not specify the data format of the speech nor that of the text since there are many
off-the-shelf speech synthesizers with various input and output data formats.

6 System architectures of F2F speech translation

6.1 General
Figure 2 shows the sequence diagram of face-to-face speech translation.
SR-A MT-AB SS-B SS-A MT-BA SR-B
Speechin A
Textin A
Textin B
Speech in B
Speech in B
Textin B
Textin A
Speechin A
e SR-A: speech recognition of language A ¢ SR-Bispeech recognition of language B
e MT-AB: machine translation from A to B e _MT-BA: machine translation from B to A
e SS-B:speech synthesizer of language B + <8S-A: speech synthesizer of language A

Figure 2 — Sequence diagram

6.2 Two persons with embedded F2F speech translation devices

The basjc system architecture between two persons with embedded F2F speech translation devices is
describgd in Figure 3.

4 © ISO/IEC 2017 - All rights reserved
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{  Userin language A User in language B }
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device H H
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1) Speech input 10) TTSin A 6) Speech input 5)TTSin B
,— —————————————————————————————————— ~
l A
i (™  4) Translation result !
Mobile ' ' J SRWC ] ' :
. i <
device 1 9) Translation result :
1
\ /
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2) Translation \;X-S) Translation result  8) Translation 7) Translation fequest
request _ - result

Translatlon Tlﬁv 1on
server K : er G

Figure 3 — System architecture between two persons with embedded F2F speech
translation devices

-+ In this configuration, the language A speech receghition module and the language A speech
synthesizer are embedded in the mobile device ofthe user in language A, and the language B speech
recognition module and the language B speecli‘synthesizer are embedded in the mobile device of
the user in language B.

-+ TheA-to-Band B-to-Alanguage translatien' modules reside in the translation server of the trgnslation
service.

4+ The data format of (2), (3), (7) and (8) can be any format. For example, one can use Modality
Conversion Markup Languaggl3).

-+ One of the mobile devices.can be a fixed device with short range wireless communication cgpability.
Tellers or box offices dan use such an architecture.

he following steps_dre ‘speech translation service steps between two persons with embedded F2F
peech translation. devices. Annex B shows an example scenario of face-to-face speech trgnslation
rotocol.

= S e

) The userin language A speaks a sentence in language A. The language A speech recognitior] module
embedded in the mobile device of the user recognizes the speech in language A and outputs the
corfesponding text in language A.

4)C-The text in language A is translated into text in language B with the same meaning through the

3) The translated text in language B is transferred to the mobile device of the user in language A.

4) The translated text in language B is then transferred through short range wireless communication
to the mobile device of the user in language B.

5) The language B speech synthesizer generates the corresponding speech in language B.

6) After listening to the speech in language B, the user in language B answers in language B. The
language B speech recognition module embedded in the mobile device of the user recognizes this
speech in language B and outputs the corresponding text in language B. This recognized text is
transferred to the B-to-A language translation module residing in translation server G.

© ISO/IEC 2017 - All rights reserved 5
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7) The

text in language B is translated into text in language A with the same meaning through the

B-to-A language translation module residing in translation server G.

8) The
9) The

translated text in language A is transferred to the mobile device of the user in language B.

translated text in language A is then transferred to the mobile device of the user in language A

through the short range wireless communication.

10) The
11) Ste

6.3 Two persons with remote speech translation functions

The systlem architecture between two persons with remote F2F speech translation devicesis’described
in Figureg 4.

Figure 4

— Int
usel
usel

— The
the

language A speech synthesizer generates the corresponding speech in language A.
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V4 q 3) Recognition 5) Translation™ 12) Translation Recognition .
Speech \ result ‘ result result result Spee.(:}.l
recognition & i recognition
server (A)

‘-} Server.(B)
Tran }bn Translation
server K server G

| — System architecture’between two persons with remote F2F speech translation devices

his configuratien;_the language A speech synthesizer is embedded in the mobile device of t
in languageA,and the language B speech synthesizer is embedded in the mobile device of t
in language-B.

A-to-B'and B-to-A language translation modules, the language A speech recognition module and
anguage B speech recognition module reside in a remote environment.

— The

— One

Speech synthesizer can atso reside in the remote environment.

of the mobile devices can be a fixed device with short range wireless communication capability.

Tellers or box offices can use such architecture.

The following steps are speech translation service steps between two persons with remote F2F speech
translation devices.

1) The
2) The

user in language A speaks a sentence in language A.

language A speech recognition module residing in the remote environment recognizes the

speech in language A and outputs corresponding text in language A.
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3) Therecognized text in language A is transferred to the mobile device of the user in language A.

4) The text in language A is translated into text in language B with the same meaning through the

A-to-B language translation module residing in translation server K.

5) The translated text in language B is transferred to the mobile device of the user in language A.

6) The translated text in language B is then transferred through short range wireless communication

to the mobile device of the user in language B.

Tlhal R L. 4] H i I Joi 1 n
I'11C 1qusuasc D DIJCCLII Dy IIUIICTOIZLTT SCAICI dltTS CUI'T CDlJUllblllls DPCCLII IIT 1a115ua5c D.

~
4

g) After listening to the speech in language B, the user in language B answers in language, B.
)

The language B speech recognition module residing in the remote environment recogn
speech in language B and outputs corresponding text in language B.

[u—y

0) The recognized text is transferred to the mobile device of the user in language B,

11) The translated text in language B is then transferred to the B-to-Arlanguage translation
residing in the translation server G. The text in language B is translated into text in languag
the same meaning through the B-to-A language translation moduleresiding in translation {

12) The translated text in language A is transferred to the mobile\device of the user in languag

13) The translated text in language A is then transferred t@ the mobile device of the user in lay
through short range wireless communication.

14) The language A speech synthesizer generates corresponding speech in language A.

15) Steps (1) to (14) continue until both users acéomplish their goals.

4.4 Mixture of 6.2 and 6.3

The system architecture of mixed environment is described in Figure 5.

zes this

module
e A with
erver G.

e B.

guage A
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Figure |

In this configuration, the language A speech synthesizer is embedded in the mobile device of the usg
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p — System architecture between two persons with remote F2F speech translation devices

—

nguage A, the language B speech recognition module and the language B speech synthesizer arje
edded in the mobile device of the user‘inlanguage B.

A-to-B and B-to-A language translation modules and the language A speech recognition module
e in a remote environment.

-

wing steps are speech translation service steps between two persons with mixed F2F speec
on devices.

user in language ASpeaks a sentence in language A.

-

language A spéech recognition module residing in a remote environment recognizes the speec
nguage A and-outputs corresponding text in language A.

recognized text in language A is transferred to the mobile device of the user in language A.

text.in language A is translated into text in language B with the same meaning through thle
-Blanguage translation module residing in translation server K.

translated text in language B is transferred to the mobile device of the user in language A.

translated text in language B is then transferred through short range wireless communication

to the mobile device of the user in language B.

language B speech synthesizer generates corresponding speech in language B.

After listening to the speech in language B, the user in language B answers in language B. The
language B speech recognition module embedded in the mobile device recognizes this speech in
language B and outputs corresponding text in language B.

inla
emH
— The
resi
The foll
translat
1) The
2) The
in 19
3) The
4) The
A-td
5) The
6) The
7) The
8)
8
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This recognized text is transferred to the B-to-A language translation module residing in

translation server G. The text in language B is translated into text in language A with the same

meaning through the B-to-A language translation module.

10) The translated text in language A is transferred to the mobile device of the user in language B.

11) The translated text in language A is then transferred to the mobile device of the user in language A

1

through short range wireless communication.

2) The language A speech synthesizer generates corresponding speech in language A.

1

QL —

- This situatien-occurs when a new user in language C joins the existing two persons fac

— In this ¢onfiguration, all users have a speech recognition module and a speech synthesizef

-C~The language translation modules reside in the translation servers of the translation servi

3) Steps (1) to (12) continue until both users accomplish their goals.

.5 Adding one more speaker to F2F speech translation conversation

he system architecture among three persons with embedded F2F speech Aramnslation de

escribed in Figure 6.
'l __________________________________________________ N
i Userin A Userin B User in language C }
I 1
Wearable 1 I
device H H
{ 1
N e o o P e e e e s e o e s e s s e s s . s e s s e s s s s o s s /’
5) TTSin A 6) Speech - . .
5) TTSinB 1) Speech input 10) TTSin C
10) TTS in A input ) { Speech inp ) TTSn
C T T T T T g Translation ¥\ T T ™
: result (A) 9) Translation result (C)‘ :
4 »

Mobile : SRWC :

device 1 ) T
I 4) Translation 4) Translation result (B) :
) result (A) ]
N e e e o o o o e e e D e e o o ’

7) Translation | | 8) Translation 3) Translation \ \2) Translation request
request result (4, C)

result (A,B)

Translation Translation
server G server L

Figure 6 — Systemrarchitecture among three persons with embedded F2F speeq
translation devices

speech translation conversation.

ownlanguage embedded in a mobile device.

vices is

h

b-to-face

of their

Ce.

conversation uses the same steps in this architecture.

Adding one more user to the existing three or more persons’ face-to-face speech translation

The following steps occur when a new user in language C joins the existing two persons face-to-face
speech translation conversation.

iy

embedded in the mobile device of the user recognizes the speech in language C and
corresponding text in language C.

2) The textin language C is translated into text in languages A and B with the same meaning

the C-to-A and C-to-B language translation module residing in translation server L.
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3)

4)

5)

6)

7)

8)

9)

10)

11)

6.6 Two person with only one fixed F2F speech translation device

The systlem architecture between two.persons with one fixed F2F speech translation device is described
in Figur

10

The

translated texts in languages A and B are transferred to the mobile device of the user in

language C.

The

translated text in language A is then transferred through short range wireless communication

to the mobile device of the user in language A. At the same time, the translated text in language B
is transferred through the short range wireless communication to the mobile device of the user
in language B. In this case, the information about the original speaker C shall be additionally
transferred to the other users to increase the natural feeling of the synthesized speech.

The

language A speech synthesizer generates corresponding speech in language A. At the same

timg

Afte
lang
this
trar

The
the

The
lang

The
thrd
Cis
com
trar

The
timg

Steqd

, the language B speech synthesizer generates corresponding speech in language B.

r listening to the speech in language B, the user in language B answers in language B) The
uage B speech recognition module embedded in the mobile device of the user recognizes
speech in language B and outputs corresponding text in language B. This recognized text is
sferred to the B-to-A and B-to-C language translation module residing in translation server L.

-

text in language B is translated into text in languages A and C with the same|meaning throug
B-to-A and B-to-C language translation module.

translated texts in languages A and C are transferred to the mdbile device of the user ih
uage B.

translated text in language A is transferred to the mobilerdevice of the user in language A
ugh the short range wireless communication. At the samecime, the translated text in language
transferred to the mobile device of the user in language C through the short range wirelegs
munication. In this case, the information about the Original speaker B shall be additionally
sferred to the other users to increase the natural feeling of the synthesized speech.

language A speech synthesizer generates corresponding speech in language A. At the samle
, the language C speech synthesizer generates corresponding speech in language C.

s (1) to (10) continues until all users aceomplish their goals.
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Figure 7 — System architecture between two persons with one fixed F2F speech trans
device

In this configuration, the language A speech¢recognition module and the language A
synthesizer are embedded in the fixed device. However, they can also be placed in a
environment.

The language B speech recognition module and the language B speech synthesizer resid
remote environment. However, theycan also be embedded in the fixed device.

The A-to-Band B-to-Alanguagetranslation modulesreside in the translation server of the tra
service.

In this configuration, ‘the users should control the Ul set-up of Figure 1 before using thg
translation service, Both users shall select their language and gender manually.

Both users mayZuse one microphone alternately. The user should select his language f
then speak-a“sentence so that the proper speech recognizer can identify it. If two micr]
are availahle; each user may use his own microphone. In this case, they do not need to sel
language-every time before speaking.

A moebile device can be used instead of the fixed device.

He~following steps are speech translation service steps between two persons with one fi

lation

speech
remote

e in the

nslation

b speech

irst and
ophones
bct their

xed F2F

Sp

1

2)

3)
4)

eech translation device.

The user in language A speaks a sentence in language A. The language A speech recognition module
embedded in the fixed device recognizes the speech in language A and outputs corresponding text

in language A.

The text in language A is translated into text in language B with the same meaning through the

A-to-B language translation module residing in translation server K.

The translated text in language B is transferred to the fixed device.

The fixed device requests speech synthesis of the text in language B to the speech synthesizer (B)

residing in the remote environment.
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5)
6)
7)

8)

9)
10)

11)

12)

13)

12

The synthesized speech in language B is transferred to the fixed device.
The fixed device plays the synthesized speech in language B.

After listening to the speech in language B, the user in language B answers in language B using the
microphone of the fixed device.

The fixed device requests speech recognition of this speech in language B to the speech recognition
server (B) in the remote environment.

Th 1 k. LR 4 4+ H pa - 1 Do+ 1l o € pa A | H
e DPCCLII I CLUSIIILIUII SCIT VU1 LUJ ITCLUIIIS UIIc'1 CLUSIIILCU LCALIII 1ausua5c D LU LIIT TTATU UTVILT,

Thi§ recognized text in language B is transferred to the B-to-A language translation meodule
resifling in translation server G.

The|text in language B is translated into text in language A with the same meaning through the B-to-
language translation module. The translated text in language A is transferred to the fixed device.

=

The|language A speech synthesizer generates corresponding speech in language A. The user ip
language A can hear the synthesized speech in language A through the speakerof the fixed device.

Steps (1) to (12) continue until both users accomplish their goals.
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Annex A
(informative)

History of F2F speech translation

.1 General

eech translation is an essential function to communicate with persons with different/Janguages. To
ccomplish speech translation, one needs to have three functional components as shown in Figure A.1:
peech recognition, language translation, and speech synthesis.

Speech(CHN) = Language Speech(ENG)
Recognition Translation Synthesis

25,

wv_Q

Do you:have BB cream?

&
a3

ZE TR ? Which brand do you prefer?

Sp @H(CHN) Language Speech(ENG)
nthesis Translation Recognition

N

Figure A.1 — Functional components of F2F speech translation

A Chinese woman approaches an American cosmetics store and asks for BB cream in the|Chinese
laniguage. The Chinese speech recognition module recognizes the Chinese speech and convertg it into a
Chinese sentence. The Chinese-to-English language translation module translates the Chinese sentence
into English with the same meaning. The English speech synthesis module generates English speech
from the English sentence. The American salesman asks the brand preference in English. The English
speech recognition module recognizes the English speech and converts it into an English sentence.
The English-to-Chinese language translation module translates the English sentence into a Chinese
sentence with the same meaning. The Chinese speech synthesis module generates Chinese speech from
the Chinese sentence.

In previous times, one hired a human translator with multi-lingual capability to accomplish this goal.
Since the beginning of the 21st century, automatic speech recognition, automatic language translation
and speech synthesis technologies have been developed, and the quality of these technologies is
enough to serve as the components of speech translation. Various speech translation services, as well
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as application software for mobile devices, have appeared in the market. However, to employ speech
translation services, one needs to learn how to use the services and/or application software. This user
interface method can be called “the 2nd generation translation” while “the 1st generation translation”
means hiring human translators.

The goal of this document is to establish a user interface method in F2F speech translation that has no
pre-learning. In everyday life, people communicate with other people of the same language easily. The
user interface of this document is just the same as that of communication among the people of the same
language. This method can be called the “3rd generation” or zero-effort speech translation.

In Annek A, a comparison among the three generations of F2F speech translation is given in terms qf
system functions and performances.

A.2 1st generation: human translator

Until the¢ 20th century, people hired a human translator to visit a place with a differentlanguage if the
could ndt speak that language. The human translator in Figure A.2 tries his best to help the employer t|
do whatgver the employer wants to do.

£ BBRENE?

o<

Do you have BB cream?

(< :‘

ZEHRTREFRY ?

Which brand do you prefer?

Figure A.2°=1st generation F2F speech translation: human translator

It is ver]y easy for the employer to translate his speech because he just needs to tell to the huma
translatpr what\he wants to do. It takes time to communicate since the human translator needs t
translatg thetsentence and talk to the domestic person. If the domestic person answers, the huma

translatpr-also translates it and talks to the employer. Thus, it takes time to communicate with a perso
with a diffetentlanguage

> = O =

The quality of 1st generation speech translation in this case directly depends on the human translator.
The quality of speech translation strongly depends on the salary of the human translator, which is
usually expensive. The privacy of the conversation cannot be guaranteed, since human translators
understand every part of the conversation.

A.3 2nd generation: automatic speech translation
Since the beginning of the 21st century, automatic speech recognition, automatic language translation

and speech synthesis have been developed, and the quality of these technologies is sufficient to serve as
components of speech translation. Various speech translation services, as well as application software
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