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Japanʼs labor force is decreasing year by year and recruiting qualified personnel
is becoming difficult in a variety of industries. As a result, foreign workers are being increasingly accepted to fill this void, but providing support for them as well
as for foreign visitors to Japan whose numbers are expected to grow is now a
major issue facing Japan.
To help mitigate this labor shortage and provide smooth support for foreign visitors, “Oshaberi Annaiban” (Multilingual Information Board with Touch and Voice) has
been developed using NTT DOCOMO AI technology. This service consists of an
AI information board supporting touch operations and voice functions. It features
an interactive multilingual format and customization capabilities and the ability to
be used as a source of marketing data. Given that the number of foreigners coming
to Japan̶including workers and immigrants in addition to inbound travelers̶is
expected to increase from here on, there are great expectations that this service
will be a tool not only for providing sightseeing information but also for other purposes
such as displaying disaster information and providing evacuation instructions.

60 million people by 2030 [1]. Furthermore, due to

1. Introduction

a revised Immigration Law that took effect in

The number of foreign visitors to Japan is in-

April 2019, the acceptance of foreign workers will

creasing steadily with expectations that it will reach

be expanded over the next five years [2] pointing
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to an increase in the number of foreigners living

problem especially at times of an emergency such as a

in Japan [2] (Figures 1 and 2). However, while en-

natural disaster since measures should be established

vironments that will help foreigners adapt to life in

for providing information and evacuation instruc-

Japan are now being set up in large metropolitan

tions to people living in an evacuation zone [4] [5].

areas, there are still many local governments and

On the other hand, Japanʼs working population is

companies in regional areas that are not sufficient-

on a downward trend, which means that there is a

ly prepared [3]. This is turning out to be a major

limit as to how much support can be provided by
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Figure 2

Change in number of foreign workers
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people to foreigners who are increasing in number.

adopting a touch-panel display and voice-input func-

Against the above background, NTT DOCOMO

tion. It can customize characters and backgrounds

has developed “Oshaberi Annaiban” that is cheap-

to match the purpose of use and installation loca-

er to operate and easier to customize than com-

tion and therefore provide a spatial presentation

munication robots using NTT DOCOMOʼs own AI

at that site. It can also perform intention interpre-

technology. This is a multilingual information board

tation*1 against utterances made by a user during

that can be tailored to the location targeted for in-

conversation with a character appearing on the

stallation. As a service, it can provide disaster-

screen so as to provide the information needed in

related information as described above as well as

response to each utterance. It also provides an in-

helpful sightseeing information, event updates, etc.

terface that induces the user to think “I would like

particular to that region. In short, it can provide

to try talking to this board.” or “I would like to ask

real-time information that is needed “here and now.”

something else.”

This article describes NTT DOCOMOʼs “Oshaberi

2.1 Interactive Guidance Supporting
Voice and Touch Operations

Annaiban” developed with the aim of achieving
multilingual guidance using AI.

Oshaberi Annaiban features voice input and
touch operations and provides multilingual sup-

2. Overview of Oshaberi Annaiban

port including Japanese, English, Chinese, and Ko-

In contrast to conventional information boards

rean. It can provide guidance to foreign visitors in

or electronic message boards, Oshaberi Annaiban

place of staff at facilities having no interpreters or

is an interactive, multilingual AI-based information

bilingual staff (Figure 3).

board that supports touch operations and voice by

Voice-based operation
A charging spot is located here.

Oshaberi Annaiban
How may I help you?
You may use the microphone if you like.

Food

Shops

Facility

FAQ

I would like to
charge my cell
phone.

Talk

Touch-based operation
Please press
Shops

Figure 3

A charging spot is located here.

or select one of the following buttons.
Facility

FAQ

Food

Communication by voice and touch operations

*1

Intention interpretation: Technology that uses machine learning and so forth to determine the userʼs intention from the
userʼs utterances (natural language). User intentions are called
“tasks.” For example, all the utterances “Whatʼs tomorrowʼs
weather?,” “I wonder if tomorrow will be fine?,” and “Is it going to rain tomorrow?” are judged as weather tasks.
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2.2 Friendly Communication

know what to say ...” by becoming familiar with

In conjunction with providing voice-based com-

NTT DOCOMO Technical Journal

munication, Oshaberi Annaiban was designed to have

that personʼs current situation and providing a
warm communication experience.

an interface that would make it easy for the user

Oshaberi Annaiban also features architecture

to converse. This was accomplished through the

that enables the character, tone of voice, etc. to be

following three features.

changed as desired, which means a format that can

• To achieve a friendly tone, the content of

be customized according to the purpose of use and

the conversation is linked with the facial

installation location. For example, collaboration be-

expressions of a three-Dimensional Com-

tween Oshaberi Annaiban and 3DCG character

puter-Generated (3DCG) character through

Saya*2, who was born with the role of connecting

intention interpretation using AI technology

people to people or people to place, enables the

(Figure 4).

characterʼs facial expressions to be matched to the

• To provide the user with optimal information,

userʼs utterances to create a friendly atmosphere.

the conversation and guidance is made to

This function enables the provision of added value

match the attributes of the user during the

by combining Oshaberi Annaiban with any exist-

conversation between the user and character.

ing assets possessed by the board implementer

• “Trigger” for expanding the conversation is

such as a local mascot or corporate spokesmodel

created by displaying the characterʼs “inner

and enabling a person visiting the board to meet

thoughts” in a speech balloon (Figure 5).

that character and receive local information.

Even with a design geared to responding effi-

2.3 Survey Function during Conversation

ciently and correctly to a userʼs inquiry, the inter-

Up to now, most digital signage*3 or information

face also incorporates measures for alleviating hesi-

boards have simply provided the information that

tancy in a user who might be thinking “I really donʼt

the implementer wants to convey in a one-way

Figure 4

*2

Communication linked with facial expressions of 3DCG character Saya [6]

Saya: An original virtual human created by a husband and wife
duo known professionally as TELYUKA. Using advanced computer graphics as an expressive medium, Saya was announced
in 2015 becoming a worldwide sensation practically overnight.
Born as a handmaid, Saya is an ongoing project showing evolution and growth as she searches out a new role (guide) with

*3

a unique organic existence different from humans.
Digital signage: Advertising media using digital technology.
Using displays or projectors to change advertising content in
response to time or location, this technology is gaining attention as an alternative to conventional advertising media such
as posters etc.
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“Expanded” conversation by displaying the character’s inner thoughts

I would like to
パスタが食べたい
eat pasta.

Inner thoughts

NTT DOCOMO Technical Journal

User thoughts

I’ve been
この前行ったよ
here before!

You’ve been there before!
I’ll try asking what is
tasty there.

W hich is the nearest restaurants?
I recommend Ogurin Retaurants near Tokyo Station.

何が美味しかった？
What is tasty?
Talk

Figure 5

“Trigger” for expanding the conversation by presenting the character’s inner thoughts

manner to the user. For Oshaberi Annaiban, we

forms. This service improves the survey collection

have developed a survey function for asking the

rate through conversation and simplifies the tabu-

user questions from the character side during the

lations of results, so its use in marketing tasks is

course of a conversation. With this function, re-

anticipated.

sponses from users can be fed back to the installation company and used as marketing data for a

2.4 Display of Disaster Information

variety of purposes such as measuring the impact

In addition to the display of information at nor-

of events, refining facility planning, and improving

mal times, we also developed a function for receiv-

user satisfaction. By having the character ask

ing and displaying disaster information*4 at times

questions in this way during a voice-based con-

of emergency. This information can be obtained

versation, the user is able to complete the survey

from a local public agency corresponding to the

in a comfortable manner while enjoying the con-

terminalʼs installation location, from the Japan Me-

versation (Figure 6).

teorological Agency, etc.

In certain previous trials, the collection rate of
paper-based surveys was a problem, and it was
said that even a rate of 30% was good. In contrast,

3. System Architecture

the survey collection rate by Oshaberi Annaiban

Oshaberi Annaiban is centered about Android™*5

was high at about 60%. There is also the capability

applications that store content such as images and

of outputting tabulation results in the form of a log

video separately and that link up with a variety

making it unnecessary to manually collect survey

of Application Programming Interfaces (APIs)*6

*4

Disaster information: Refers to earthquake bulletins, evacuation recommendations/instructions, civil protection information,
evacuation-center opening information, weather alerts, tsunami
alerts, etc. Disaster information is displayed using an information delivery platform provided by NTT Resonant Inc.

*5

*6

Android™: A software platform for smartphones and tablets
consisting of an operating system, middleware and major applications. A trademark or registered trademark of Google
Inc., in the United States.
API: An interface that enables software functions to be used
by another program.
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(Figure 7). These constituent elements make for

can embed a dialogue engine in a variety of de-

easy and flexible customization.

vices to provide information matching the userʼs
needs during free conversation using AI technol-

3.1 Free Dialogue through Natural
Language Processing

ogy. It allows the API user to create an original
agent*8, which is a distinctive feature that makes

NTT DOCOMO Technical Journal

DOCOMO “AI Agent API”*7 is a service that

Figure 6

for a high degree of freedom in customizing speech

Survey function at Michinoku Park [7]

Dialogue UI

Speech
synthesis

Scenario
management

NW

Speech
recognition/
translation

External APIs

Internal
API

Large-screen touch-panel
display (Android)
(Dialog functions)
DOCOMO “AI Agent API” (in-house)

Multilingual support function (English, Chinese, Korean)
Speech recognition, Speech synthesis, Translate API (Google)
Disaster information linking function
Disaster information delivery API (NTT Resonant)
Restaurant table search/reservation function
Restaurant search API (development under study)

Images/video (content)

Figure 7

*7

System configuration diagram

DOCOMO “AI Agent API”: As part of NTT Groupʼs AI technologies under the “corevo®” brand name, this is an interactive AI-based Application Service Provider (ASP) service that
packages a voice-based user interface. It can be used to achieve
complex interactive scenarios by creating simple dialogue on a
GUI and using Artificial Intelligence Markup Language (AIML).

It can also be used to respond to common inquiries as a chatbot for FAQ use that automatically generates interactive scenarios from question Q&A lists. “corevo” is a registered trademark of Nippon Telegraph and Telephone Corporation. DOCOMO
“AI Agent API” is a registered trademark of NTT DOCOMO.
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synthesis and using external content tailored to

by deciding on the character to be used and set-

the environment where the API is being used, to

ting tone of voice. In addition, the system is con-

user objectives and needs, etc.

figured so that the selected character can operate

Thanks to natural language processing in DOCOMO

in conjunction with DOCOMO “AI Agent API” or

“AI Agent API”, Oshaberi Annaiban can now search

other third-party APIs from Google and other

for and provide information in a format that ad-

companies. This configuration makes it possible to

vances conversation with a 3D character, an actu-

display different types of interfaces for a variety

al image of a person, etc. displayed on the screen

of characters. It also enables flexible spatial presen-

of a tablet or digital signage.

tation by tailoring the background image to the

In addition, Oshaberi Annaiban links with Trans-

atmosphere of the installation location (Figure 8).

late API* from Google to achieve a multilingual
support function. This feature enables development
of flexible multilingual support in a relatively short

4. Trial Report

period of time.

Since launching the project in August 2018,
NTT DOCOMO has been conducting trials in coopera-

3.2 Customizable Character Settings

tion with corporate-sales managers at NTT DOCOMO

Oshaberi Annaiban enables the information-

branch offices and stores to assess the usefulness

providing character or screen background to be

of Oshaberi Annaiban for inbound travelers and to

customized. It treats characters and tones of voice

test the business model in terms of sales system,

as content that can be replaced so that an imple-

price setting, etc. Functional improvements have

menter can easily customize the target installation

been made as a result of analyzing the needs of

Station

Park

Exhibition

Store

Figure 8

*8

Character customization

Agent: Software that acts as a representative of a user or other
system, that functions as an intermediary among multiple elements. DOCOMO “AI Agent API” creates agents using a FAQ
bot function.

*

links with Translate API: At present, disaster information is displayed only in Japanese̶it is not a target of multilingual translation.
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implementers and of analyzing logs recording user

from the Asia region, but the difficulty of recruiting

interaction when customizing Oshaberi Annaiban.

personnel that can provide multilingual guidance

The following describes in particular a trial that

in Chinese, Korean, and other Asian languages has

NTT DOCOMO performed in Okinawa at Naha Bus

presented a problem. In response to the above is-

Terminal.

sues, we conducted a trial to see if the installation
of Oshaberi Annaiban could be effective in helping

4.1 Trial Description

inbound travelers and reducing the workload of the

Naha Bus Terminal is a transportation hub for

concierge staff.

traveling to tourist attractions within the city of

Oshaberi Annaiban used in this trial provided

Naha and throughout Okinawa Prefecture. As part

route information for four bus companies that de-

of a remodeling initiative completed in October

part from Naha Bus Terminal. The user could re-

2018, a “concierge counter” was set up to provide

ceive bus route information by speaking to the

guidance on bus routes. However, at times of con-

board and indicating what tourist site or attrac-

gestion, it could be seen that the counter would

tion he/she would like to go to. We developed this

fill up with customers and that foreign travelers

bus-route searching function so that it could pro-

who do not speak Japanese would hesitate to talk

vide bus-route information by linking Oshaberi

to counter staff.

Annaiban to the Naha bus navigation site via an

Naha Bus Terminal also welcomes many tourists

API (Figure 9).

May I help you?

Figure 9

Application example at Naha Bus Terminal
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4.2 Trial Results

35% of the time. As for use in a foreign language,

The trial revealed that Oshaberi Annaiban was

this was a high result compared with the usage

used when the concierge counter was crowded and

rate of around 10% obtained in trials of the same

that foreign visitors would ask counter staff ques-

service in other regions (Table 1). These results

tions to obtain more detailed information after first

showed that Oshaberi Annaiban was effective to a

conducting a search on the board with its multi-

certain degree in providing support when guidance

lingual support. It was found through interviews

from the concierge counter was not available and in

that this coordination between Oshaberi Annaiban

providing multilingual support for inbound travel-

and counter staff helped to raise customer satis-

ers.

faction. Management of Naha Bus Terminal gave

Next, on analyzing the change in the number

this trial and Oshaberi Annaiban high praise, say-

of times Oshaberi Annaiban was used in one day

ing “The appropriate dissemination of information

during the trial period, it was found that a certain

is essential to getting foreign visitors to Japan,

amount of usage could be obtained. Nevertheless,

whose numbers are increasing sharply every year,

we will continue to conduct tests and make im-

and local residents as well to use the bus more often.

provements to ensure that Oshaberi Annaiban

This trial revealed that Oshaberi Annaiban is highly

comes to be used on an ongoing basis (Figure 10).

effective in holding down labor expenses and mak-

In particular, we plan to work on increasing usage

ing business operations more efficient.”

by encouraging users by some means to search out

This trial involved the development of a new
function for API-based linking with other compa-

Oshaberi Annaiban at various types of locations
and to use it by speaking to it and touching it.

niesʼ sites, and though the scale of software development was large, the trial showed that the function could be customized for each implementer.

5. Conclusion

It was also found that achieving API-based link-

This article provided an overview of NTT DOCOMOʼs

ing with other companiesʼ sites in Oshaberi Annaiban

interactive and multilingual AI-based “Oshaberi

could lead to the provision of information of even

Annaiban,” explained its system architecture, and

greater value to users through system linking with
assets possessed by NTT DOCOMO business partners. In other words, the trail showed that API-

Table 1

Usage and language breakdown of Oshaberi
Annaiban at Naha Bus Terminal

based linking opens up new possibilities in cus-

Language

No. of Times (Percentage)

tomization.

Japanese

1,870 times (64.75%)

English

377 times (13.05%)

Korean

460 times (15.93%)

used in Japanese about 65% of the time and in a

Chinese (simplified)

181 times (6.27%)

foreign language (English, Chinese, or Korean) about

Total

2,888 times

On analyzing the effectiveness of support for
inbound travelers using actual data obtained from
this trial, we found that Oshaberi Annaiban was
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No. of times

Mar. 4

Apr. 1

May 1

May 13
Date

Figure 10

Daily usage of Oshaberi Annaiban at Naha Bus Terminal
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