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MONET—Compatible Car-mounted Information

Terminal
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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 tho 215t century, we will likely see the

arrival of automatic payment systems and automatic driving systems, otherwise relerred to as “intelligent

Transport Systems" (iTSs). One of the main purposes of ITS is to make vehicles high information—

oriented forms oi transportation. An example ofthts is the appearance of builtin systems providing on

a real-time basis traffic inlormation that is useful to the driver, a system realized by linking the vehicle‘s
car navigation system with its communications equipment. The ATiS which wasintroduced in 1995 and

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

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

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

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

Transit Information Systems (ATIS) and Vehicle

InformationandCommunicationsSystems(VlCS),systems
that offer drivers information about accidents and traffic

jam on areaHime basis. Coincidentaliy. at about the same

time. the numberofusers ofceilular telephones (especially

digital versions) grew rapidly. (Currently, cellular telephone
service subscribers number 25 million.)

Under these circumstances, the Intelligent Traffic

Guidance Service (l’l‘GS), a new service for Mercedes
Benz automobiles became available in i997. This service

uses the car‘s cellular telephone system to provide (via the

car navigation equipment) drivers with not only traffic
information, but also news, weather forecasts, and other
infomtation.

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

workingon realizing apractical information service system.

This joint effort led to the establishment of Toyota

MediaStation inc. in July, 1997. In November of that year,
the new company began offering a new service called

MONE'1‘(an acronym for MObiie NETvvork that has the

samepronunciationandspellingofthewell-knownpainter).

 
Base station for

cellular telephones

Fujitsu TEN ltas developed a hands-free Electronic

Control Unit (ECU). This paper outlines the equipment

and discusses its future aspects.

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

2.1 Overatlsystem

Information that can be handled by the MONET«

compatible hands-free ECU includes traffic-related

information on such as that on necirlents, 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 information are collected by Toyota

Media Station inc. front infonnation providers or via the

Internet, then transmitted to users on request (See Figure
l).

2.2 Function overview

The MONET ECU, a sophisticated information

terminal, works with cellular telephones and navigation

equipment to collect information in types. fomts, and

quantities required by the driver and paSSengers when

necessary (See Figure 2).

Figure 1 Configuration ofa MONET system
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Figure 2 Components oflhe MONE’I‘ car-mounted equipment

The MONET ECU has the following two major
functions:

- Obtaining MONE’l‘ information

— Serving as a hands-free telephone

2.2.1 Obtaining h‘tONE’l‘ information

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 usud infonnation or services can be 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 may be text or image data. It is

presented on the display installed in the passenger
compartment.

3'? ' .5925 g r." :.
fiiiaiiiiaiflist lire:mtg 

Figure 4 Menu for making a request
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CD Communications

For communications, the MONET ECU uses a digital

cellular telephone (9600 bpshvhich isareliabie cellular
telecommunications media. The MONET ECU is

designed for compatibility with any manufacturer’s

cellular telephone. it contains software that allows it

towori-t as an adaptercontrolling datacommunications

to and front the cellular telephone.

The protocol for conununications between the center

and the car—mounted product is the Mobile Network

Communications Protocol (MNCP)deveiopedjointly

tietwecn Toyota Motor Corp. and Fujitsu Limited.

innovations have been made to the protocol to shorten
line connection times.

Q) Linkup with navigation equipment
When obtaining information, the MONE’I‘ ECU uses

askcydatathcvehicle‘sdestinationantlcurrentioeation

set on the navigation equipment. For example, if a

restaurantclose to the destination is selected, position

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 information retrieval.

If the information received contains position

infornmtion, the position information is passed to the

navigation equipment. For example, position

information (latitude and longitude) abouta restaurant

is passed to the navigation equipment so that the

position of the restaurant can be displayed on the

navigation tnap (See Figure 5).

 
Figure 5 Display ofspccil‘re location on MONE’E‘ map

CD 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 test data out loud.
Since the data to be read out loud is transmitted from

the center separately from the data to be displayed,

there is no reading error (See Figure 6).
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Figure 6 Screen displayed when text is being rend :itoud
Figure 8 Restaurant information semen

Qt) Information storage
Information once mtrievetl can bestored in a nonvoiatilo

memory so that it can be viewed at it later time. This

<Electronic ntail>

means that the user need not down-loan information

from the information ccntcreach time such infommtion

is rcqnircd. Instead. the user can View the infonnntion

by retrieving it from the memory in the terminal.

C5) 't'ypcs of information

The types of information currently available are given

below. The information menu is managed by the

  
center and updated automatically when appmpriatc.

- Rontl traffic information (See Figure 7) ‘
- Facility infornmtion(pari:ing Faeilitios,gtts stations,

restaurants, ski resorts, interesting town spots and

others) (See Figure 8)

- Town map

— Japan Automobile Federation (J AF) guide

- Hospitals
- l’oiice stations

— Live images

- Electronic mail (See Figure 9)

— News (See Figure 10)

- Weather forecast (See Figure 1!)

Typical information screens are shown below. Figure 10 Nuns screen
<Road traffic int‘ommtion>

Flgu re 9 ii-rnait screen

 
<Weathcr forecast>
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Figure 7 Traffic tnt’ormntlon screen Figure It Weather forecast screen J
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2.2.2 Serving as a hands-free telephone

Using a cellular phone while driving is not
recommended. Sometimes, however, their use is

unavoidable. Hands-free teicphonc systems are 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 lottdspeakerinstalled in the vehicle interior
allows the driver to operate the cellular phone in a hands-
free manner.

rl'hc MONE’I‘ ECU is also equipped with standard

functions a typical cellular telephone would have plus a

function for transferring data to or from the cellular

telephone.

® Dialing
The user enters a telephone number to make a phone

call (Figure 12).

 
Figure 12 Dialing screen

(2) 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

[3).

 
Figure 13 Screen for calling from memory
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Ci) One-touch dialing ‘
You can selectone oftl‘tc telephone numbers registered

in advance in the memory by touchingone switch. The

selected number is then antotnaticaliy dialed (See

Figure 14).

 
Figu re 1.; Screen for one‘louch dialing

® Answering incoming calls
You simply touch a switch to answer an incoming call.

© Registering telephone numbers in the memory

You can register telephone numbers and names in the
memory.

© Transferring phone numbers from thecclittlarteiepltone
to the terminal

You can transfer to the tenninal tltosc telephone

numbers already registered in the cellular telephone.

3.1 llardware charaetcrlstlcs

The MONET ECU uses Fujitsu’s 32-bit CPU

(SPARClite) and a newly developed MM-ASIC

(M BSTFI l6). A recent trend in implementinga function in

a product is todesign software specifica’iiy for that function.
When developing the MONET ECU, we also designed

software fora number of functions, including adigital 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 look into
consideration the memory and CPU power required to run

the software ilnplcttlettiing tthc tuttctions.

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 ASlC. The peripherals consist only of the

required interfaces.

The cellular telephone (including the modern) and

hands-free features incorporated in the MONET ECU are

compatible with a good number of cellular telephone
models.
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