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Recently, such representative car computer systems as car navigation systems have been Improving at
a very rapid pace. As a result, by as early as the beginning of tha 21st century, we will likely see the

arrival of automatic payment systemsand autematie driving systems, othenvise referredto as “Intelligent

Transport Systems” (ITSs}], One of the main purposes of ITS is to make vehicles high Information-

arjented formsof transportation. An example ofthis is the appearance ofbuilt-in systems providing on

a real-time basis traffic information thatis useful to the driver, a system realized by linking the vehicle's
car navigation system with Its communications equipment. The ATIS which was introduced in 1995 and

the VICS which made its appearance in 1996 provide mainly traffic information. Autamobile i
rnanufacturers, however, have started working on building systems that provide drivers with other

categories of useful information such as weather forecasts and news reports.

This paper introduces MONET, a newinformation service system that has been jointly provided by
Toyota Motor Corporation, Fujitsu Limited, and Fujitsu TEN Limited since Novernber 1977.
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1. Introduction

‘The recent rapid spread of car navigation systems is
giving rise to newinformation services, such as Automatic

Transit Information Systems (ATIS}) and Vehicle

Tnformationand CommunicationsSystems (VICS),systems
that offer drivers information about accidents and traffic

jamon areal-time basis. Coincidentally, at about the same

time,the numberofusers ofcellular telephones (especially
digital versions) grew rapidly. (Currently, cetlular telephone
service subscribers number 25 rnillion.)

Under these circumstances, the Intelligent Traffic
Guidance Service (ITGS), a new service for Mercedes
Benz automobiles became available in 1997. This service

uses the car’s cellular telephone systemto provide (via the
car navigation equipment) drivers with not onlytraffic
information, but also news, weather forecasts, and other
information.

Other Japanese automobile manufacturers, led by
Toyota Motor Corporation became actively involved in
building systems offering similar information services.

Since 1994, Fujitsu TEN Limited, with the cooperation of

Fujitsu Limited and Toyota Motor Corporation, has been

working on realizing apractical information service system.
This joint effort led to the establishment of Toyota

Media Station Inc. inJuly, 1997, In Novemberofthat year,
the new company began offering a new service called

MONET(an acronym for MObile NETwork that has the

same pronunciation andspellingof thewell-known painter),

 
 

 

internet

Base station for

cellular telephones

MONETinformation center

Fujitsu TEN has developed a hands-free Electronic

Control Unit (ECU). This paper outlines the equipment
and discussesits future aspects.

2. Characteristics of the MONET-compatible
hands-free ECU

2.1 Overall system

Information that can be handled by the MONET-
compatible hands-free ECU includes traffic-related

information on such as that on accidents, traffic jams;
information on facilities such as parking facilities and
restaurants; entertainment-related information such as

upcoming events; and general information such as news

and weather forecasts; and personal-use information

including electronic mail.

These pieces of informationare collected by Toyota
Media Station Inc. from information providers or via the

Internet, then transinitted to users on request (See Figure
1).

2.2 Function overview

The MONET ECU, a sophisticated information

terminal, works with cellular telephones and navigation

equipment to collect information in types, forms, and
quantities required by the driver and passengers when
necessary (See Figure 2}.

 
 

Figure 1 Configuration of a MONET system
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Fipure 2 Components of the MEONETcar-mounted equipment

The MONET ECU has the following two major
functions:

- Obtaining MONETinformation

~ Serving as a hands-free telephone

2.2.1 Obtaining MONETinformation

The user can retrieve MONET information by

originating a call after selecting the type of information

desired, from the menu displayed on the terminal. Types of

frequently used information or services canbe registered in

advance so that a request for the desired information!

service can be issued with a few actions (See Figure 3, 4).

Information obtained maybe text or image data. It is

presented on the display installed in the passenger
conipartment,

 
Figure 4 Menu fer making a request
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@ Communications
For conmmmnications, the MONET ECU usesa digital
cellular telephone (9600 bps) whichis areliable cetiular
telecommunications media. The MONET ECU is

designed for compatibility with any manufacturer’s
cellular telephone. Jt contains software that allowsit

towork asan adapter controlling data communications

to and from the cellular telephone.

The protocol for communications between the center

andthe car-mounted product is the Mobile Network

Communications Protocol (MNCP) developedjointly

between Toyota Motor Corp. and Fujitsu Limited.

Tnnovations have been madeto the protecelto shorten
line connectiontimes.

@ Linkup with navigation equipment
When obtaining information, the MONET ECUuses

askeydatathe vehicle’sdestination andcurrentocation

set on the navigation equipment. For example, if a

restaurant close to the destination is selected, posilion

information (latitude and longitude) on the destination

is obtained from the navigation system. This
information is then transmitted to the information

center as key data for informationretrieval.

If the information received contains position

information, the position information is passed to the

navigation equipment. For example, position

information(latitude and longitude) about a restaurant

is passed to the navigation equipment so that the

position of the restaurant can be displayed on the

navigalion map (See Figure 5).

 
Figure 5 Display of specific location on MONET map

@) Data retrieval via voice synthesis
To ensure safe driving when the vehicle is traveling,
the MONET ECU has a function that uses voice

synthesis to read the text data out loud.
Since the data lo be read outloud is transmitted from

the center separately from the data to be displayed,

there is no reading error (See Figure 6).
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<Facility information>  
 

Figure 6 Sereen displayed when lext is being read aloud
Figure 8 Restaurant information screen

(4) Information storage
Informationonce retrieved canbe stored inanonvotatile

memory so that itcan be viewed at a later time, This

<Electronic mail>

means that the user need not down-load information

fromthe information centereachlime such information

is required, Instead, the user can viewthe information

by retrieving it from the memory in the terminal.
(3) ‘Types of information

The lypes of information currently available are given

below, The information ment is managed by the

  
center and updated automatically when appropriate.
- Roadtraffic information (See Figure 7)

- Facility information(parkingfacilities, gas stations,
<News>

Figure > E-mail sereen

restaurants, ski resorts, interesting town spots and

others) (See Figure 8}

- Town map

- Japan Automobile Federation JAF) guide
- Hospitals
- Police stations

- Live images

- Blectronic mail (See Figure 9)
- News (See Figure 10}

- Weather forecast (See Figure 11)

Typical information sercens are shown below. Figure 10 News screen
<Roadtraffic information>

BORKaecxe | 
<Weather forecasi>

 
 

Figure? Traffic information sereen Figure 11 Weather forecast screen
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2.2.2 Serving as a hands-free telephone

Using a cellutar phone while driving is nol
recommended. Sometimes, however, their use is

unavoidable. Hands-free telephone systemsare intended
to minimize the driver’s operation loads when using

telephone.
‘The driver does not need to operate the cellular phone

directly. The driver only needs to use certain screen
buttons, an attached microphone, and a switch for either

making a call or responding to an incoming call. Using a

microphone and loudspeakerinstalled in the vehicle interior
allows the driver to aperate the cellular phone in a hands-
free manner.

The MONET ECUis also equipped with standard

functions a typical cellular telephone would have plus a
function for transferring data to or from the cetlutar

telephone.

G) Dialing
The user enters a telephone number to make a phone

call (Figure 12).

 
Figure 12 Dialing sereen

@) Automatic dialing
For automatic dialing, you simply select a telephone

number registered in advance in the memory. The
selected number is then automatically dialed (Figure

13).

 
Figure 13 Screen for calling from memory
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T. Kamai et at: MONET-Comparible Car-mounted Information Terminal

@) One-touchdialing
You canselectone ofthe telephone numbersregistered

inadvance inthe memory by touchingone switch. The

selected number is then automatically dialed (See

Figure 14}.

 
Figure 14 Screenfor one-touch dialing

© Answering incoming calls

Yousimply touch a switchto answer an incoming call.

Registering telephone numbers in the memory
You can register telephone numbers and namesin the

©

memory,

() Transferring phone numbers fromthe cellulartelephone
to the terminal

You can transfer to the terminal those telephone

numbers already registered in the cellular telephone.

3.1 Ilardware characteristies

The MONRT ECU uses Fujitsu’s 32-bit CPU

(SPARClite) and a newly developed MM-ASIC

(MB87F 116), A recent trend in implementing a function in

a productistodesign software specificaily for that function.
When developing the MONET ECU, we also designed
sofiware for a numberoffunctions, including a digital data

adapter (soft modem), voice synthesis, and image drawing
control.

In the conceptual design stage, when we selected the

components for the MONET ECU, we took into
consideration the memory and CPU power required to run

the software hinpleneniing dhese functions.

Figure 15 is a block diagram showing the internal
components of the MONET ECU. The memory (flash
memory, SDRAM, and SRAM)is arranged around the
CPU and ASIC. The peripherals consist only of the

required interfaces,
The cellular telephone {including the modem) and

hands-free features incorporated in the MONET ECUare

compatible with a good number of cellular telephone
models.
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