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System and method for reproducing audio data, method and apparatus for reproducing

audio data to be used in a vehicle and computer readable storage medium for storing a

computer program

(57)  An audio apparatus for a vehicle made up of a
carmounted audio apparatus 100 and portable audio
apparatuses 200a and 200b transmits/receives con-
tents data such as music via radio communication. As
a communication system for this in-car radio communi-

cation, a short-distance data communication system is
used, which allows the apparatuses to recognize and
authenticate one another and perform data communica-
tion with one another in the vehicle. Received music da-
ta is reproduced/output in real time.

FIG. 1
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the field of an
audio apparatus that provides contents such as music
in a vehicle such as an automobile.

BACKGROUND OF THE INVENTION

[0002] Inthe field of an automobile, a typical example
of vehicle, an audio apparatus has come into wide-
spread use in recent years allowing passengers to enjoy
various contents such as music in a vehicle.

[0003] Insuch aconventional audio apparatus, a pas-
senger inserts a portable music storage medium such
as a CD (compact disk), MD (mini-disk), cassette tape
into the audio apparatus and enjoys music of his/her
choice by replaying/outputting it from data stored in the
music storage medium.

[0004] However, an audio apparatus using such a mu-
sic storage medium is burdensome because the pas-
senger needs to take the storage medium storing music
to be replayed in the vehicle into the vehicle every time
the passenger gets on the vehicle.

[0005] Thus, the Japanese Patent Laid-Open No.
11-30986, etc. proposes atechnology for directly receiv-
ing digitized music data from the outside through an au-
dio apparatus using a music distribution service and en-
joying the music data in the vehicle without using a mu-
sic recording medium.

[0006] Here, the technology described in the Japa-
nese Patent Laid-Open No. 11-30986 will be summa-
rized below.

[0007] The vehicle music data acquisition system de-
scribed in this Publication consists of an information
center that distributes music to vehicles and a vehicle
capable of wirelessly communicating with the informa-
tion center (see FIG. 2 of the relevant Publication) and
the music distribution procedure in such a system con-
figuration is explained with reference to FIG. 2 of the
relevant Publication.

[0008] That is, the vehicle sends data about a music
replaying condition in the own vehicle (including infor-
mation to identify music of a distribution request) to the
information center.

[0009] Upon reception of the data about the music re-
playing condition, the information center determines
whether the requested music data exists in the informa-
tion center or not and if the music data does not exist,
the information center acquires the data on the Internet
from the outside. Then, the information center creates
music data with the amount of data reduced (com-
pressed) based on the data about the music replaying
condition and sends the music data created to the vehi-
cle. The vehicle replays the music based on the received
music data.

[0010] According to the audio apparatus using this
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music distribution service, the passenger can enjoy any
music at any time without the need to prepare any music
storage medium. This allows the passenger to easily en-
joy music of his/her choice in the vehicle, providing an
effect of allowing the passenger to spend his/her time
comfortably in the vehicle.

[0011] Furthermore, the technology described in the
Japanese Patent Laid--Open No. 10-240207 will be
summarized below.

[0012] This Publication describes a touch-screentype
audio-visual replay digital system and a plurality of win-
dows appearing on a display shows information on au-
dio-visual contents that can be replayed.

[0013] The user can select a desired window from
among a plurality of windows displayed to easily replay
the audio-visual contents requested to be replayed.
[0014] On the other hand, recently, with the develop-
ment of the Internet, music distribution services indirect-
ly using the Internet are provided as described below,
which allows the user to download digitized contents da-
ta such as music to an information storage medium such
as a memory card and enjoy music of his/her choice
easily.

[0015] Furthermore, recently, individuals often carry
with them portable audio apparatuses and these porta-
ble audio apparatuses are also making it easier to enjoy
music using music data stored in an information storage
medium.

[0016] By the way, people go for along-distance drive
on atrip, efc., a plurality of passengers often gets on the
vehicle, in which case, because preference of music
varies from one person to another, it is preferred that
these passengers be able to enjoy music of their respec-
tive cheices and spend their time during the long-dis-
tance drive comfertably.

[0017] In avehicle equipped with an audio apparatus
using a conventional music storage medium, satisfying
such as demand requires each passenger to record mu-
sic of his/her choice to a music storage medium corre-
sponding to the audio apparatus or purchase one and
take the music storage medium into the vehicle.
[0018] As in the case of the Japanese Patent Laid-
Open No. 11-30986, the audio apparatus using the mu-
sic distribution service provided from the information
center can freely obtain a variety of music data at any
time by a required amount. This allows the passengers
to freely enjoy music of their choice without the need to
take the music storage medium into the vehicle.
[0019] The audio apparatus using the music distribu-
tion service provides such convenience, but on the other
hand, because this audio apparatus receives music da-
ta from the outside by radio (wireless telephone line,
etc.), it takes some time of communication to download
music data of one piece of music for example. There-
fore, if, for example, electromagnetic interference oc-
curs while the music data is being downloaded during a
drive, the audio apparatus is unable to reliably receive
the music data of the relevant piece of music.
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[0020] And in the case where the music data cannot
be received reliably, it is necessary to receive the music
data again. Thus, even the audio apparatus using the
music distribution service is still not sufficient in respect
of user friendliness.

[0021] Moreover, downloading music data from the
music distribution service in the current communication
environment entails a high communication cost, and so
it is problematic in respect of cost, too.

[0022] Therefore, one possible method of enjoying
music of one's choice reliably and at low cost without
using such a music distribution service is to use music
data included in a portable audio apparatus. This is be-
cause the portable audio apparatus that each passen-
ger carries includes music data of his/her cheice before-
hand and using this music data allows the passenger to
reliably enjoy music data of his/her choice in the vehicle.
[0023] However, the shape and mode of a portable
audio apparatus varies from one model to another, and
the wired connection port and the shape of its informa-
tion storage medium also vary. For this reason, using
this portable audio apparatus in the vehicle requires the
passenger to set the audio apparatus in a mount prein-
stalled in the vehicle, connect it to an in-car audio ap-
paratus via a cable or insert or remove the information
storage medium to take the music data of portable audio
apparatuses of all models into the in-car audio appara-
tus, which is difficult in practice.

[0024] Moreover, even if wired connection ports of
portable audio apparatuses of all models and informa-
tion storage media are standardized having a commeon
shape and mode, there remains a possibility that the
passenger will still need to set the audio apparatus in
the mount and insert or remove the information storage
media, which is a problem of requiring time and trouble.
[0025] Moreover, the conventional audio system
above generally comprises a main unit that controls re-
production of musical pieces (contents) connected to a
plurality of speakers via cables. Therefore, when an au-
dio system is also mounted when the vehicle is pur-
chased or when a desired audio system is mounted lat-
er, it is troublesome to lay cables for the audio system
in a limited space of the vehicle.

[0026] Furthermore, also in the car cabin design
stage, the degree of freedom in design may be reduced
because it is necessary to consider locations of cables
for the audio system and operability for cabling, etc.
[0027] Furthermore, in a conventional audio system,
once a determined system configuration has been in-
corporated in the vehicle, subsequent changes to the
system configuration are not easy. Thus, when the user
wants to replay a CD (compact disk) in the main unit that
is provided with only functions of a radio tuner and cas-
sette tape recorder, a widespread method for meeting
such a demand is to carry into the vehicle a portable CD
player, a transmitter that FM-modulates an output signal
and allows a radio tuner on the audio system side to
receive the output signal or an adapter that reads the
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output signal of the CD player through the head of the
cassette tape recorder and thereby indirectly reproduc-
es the output signal of the CD player through the audio
system.

[0028] However, the above indirect reproduction
method requires that a portable CD player and FM trans-
mitter, etc. be carried into the vehicle and their locations
be secured in a narrow car cabin, and restricts the orig-
inal seating space for passengers, provides not good
looking and also has a problem with the quality of mu-
sical pieces.

SUMMARY OF THE INVENTION

[0029] The present invention has been proposed to
solve the conventional problems, and has as its main
object to provide, even when a plurality of passengers
gets on an automobile, for example, an audio system
and its contents reproduction method, audio apparatus
for a vehicle and its contents reproduction method, port-
able audio apparatus, computer program product and
computer-readable storage medium capable of easily
and reliably reproducing contents data in a portable au-
dio apparatus carried by passengers inside the vehicle
and outputting the contents data as sound so that pas-
sengers can enjoy music of their respective choices in
the vehicle without the need to download contents data
such as music and conversation from the Internet.
[0030] To solve the above problems, the present in-
vention is constituted as follows.

[0031] That is, the present invention provides an au-
dio system that reproduces contents information as
sound in a vehicle, composed of portable audio appa-
ratuses (200, 200a, 200b) carried by passengers of the
vehicle and an audio apparatus (100) mounted in the
vehicle, characterized in that the portable audio appa-
ratuses include contents information retaining means
(204) for retaining contents information and transmitting
means (205) for transmitting the contents information to
the audio apparatus at least by means of radio commu-
nication, and the audio apparatus includes receiving
means (110) for receiving the contents information from
the portable audio apparatuses at least by means of ra-
dio communication, and controlling means (101, 103)
for reproducing the contents information received by the
receiving means and at the same time outputting the re-
produced information as sound from speakers(28)
mounted in the vehicle.

[0032] In a preferred embodiment, it is preferred that
the audio apparatus be provided with operation switch-
es (24, 106-109) that allow entries by the passengers of
the vehicle, operation signal transmitting means (110)
for transmitting operation signals according to the oper-
ations of the operation switches to the portable audio
apparatuses at least by means of radio communication,
and the portable audio apparatuses be further provided
with controlling means (203) for performing own opera-
tion control according to the operation signals received
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5 EP 1146 674 A2 6

from the audio apparatus at least by means of radio
communication.

[0033] Furthermore, for example, the audio apparatus
(100) mounted in the vehicle constructs a radio subsys-
tem made up of audio controlling means (100A)
equipped with a first radio communication apparatus
(116) and speaker units (2A to 2D) equipped with a sec-
ond radio communication apparatus (222), and the first
and second radio communication apparatuses can per-
form radio communications based on a predetermined
radio communication protocol, anditis preferred that the
plurality of speaker units receive radio signals transmit-
ted from the first radio communication apparatus of the
audio controlling means by the second radio communi-
cation apparatus and reproduce the contents informa-
tion contained in the received radio signals according to
characteristic information individually set in each speak-
er unit.

[0034] To attain the same object, the present inven-
tion provides a contents reproduction method for an au-
dio system that reproduces contents information as
sound in the vehicle, comprising a system constructing
step of constructing a communication system that car-
ries out at least a radio communication, composed of
portable audio apparatuses (200, 200a, 200b) carried
by passengers of the vehicle and an audio apparatus
(100) mounted in the vehicle, a contents information
sending step of sending contents information retained
beforehand in the portable audio apparatuses to the au-
dio apparatus at least by means of radio communica-
tion, and a sound reproducing step of receiving and re-
producing the contents information sent in the contents
information sending step at least by means of radio com-
munication and outputting the reproduced information
as sound from speakers (28) mounted in the vehicle.
[0035] Furthermore, for example, the system con-
structing step includes a subsystem constructing step
of constructing a radio subsystem made up of an audio
control unit (100A) equipped with a radio communica-
tion apparatus that can perform radio communication
based on a predetermined radio communication proto-
col and a plurality of speaker units (2A to 2D), and it is
preferred that the audio reproducing step includes a first
step of sending a radioc signal containing contents infor-
mation from the audio control unit and the plurality of
speaker units include a second step of receiving the ra-
dio signals and reproducing the contents information in-
cluded in the received radio signal as sound according
to characteristic information individually set in each
speaker unit.

[0036] To attain the same object, the present inven-
tion provides an audio apparatus for a vehicle (100)
mounted in a vehicle to reproduce contents information
as sound in the vehicle, comprising system constructing
means (101, 110) for constructing a radio communica-
tion system composed of portable audio apparatuses
(200, 200a, 200b) carried by passengers of the vehicle
and the audio apparatus, receiving means (110) for re-
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ceiving the contents information from the portable audio
apparatuses at least by means of radio communication
and controlling means (101, 103) for reproducing the
contents information received by the receiving means
and outputting the reproduced information as sound
from speakers (28) mounted in the vehicle.

[0037] In a preferred embodiment, it is preferred that
the system constructing means, when the plurality of
portable audio apparatuses is identified, construct a ra-
dio communication system including the plurality of port-
able audio apparatuses and the controlling means con-
trol so that between the plurality of portable audio appa-
ratuses, the contents information retained beforehand
by the first portable audio apparatus is transferred to the
second portable audio apparatus by radio communica-
tion and the contents information is reproduced as
sound by the second portable audio apparatus.

[0038] Another method to attain the same object is a
contents reproduction method for an audio apparatus
for a vehicle (100) mounted in a vehicle that reproduces
contents information as sound in the vehicle, comprising
a system constructing step of constructing a radio com-
munication system composed of portable audic appa-
ratuses (200, 200a, 200b) carried by passengers of the
vehicle and the audio apparatus, a receiving step of re-
ceiving the contents information from the portable audio
apparatuses at least by means of radio communication
and a sound reproducing step of reproducing the con-
tents information received in the receiving step and out-
putting the reproduced information as sound from
speakers (28) mounted in the vehicle.

[0039] The same object above can also be attained
by an audio apparatus mounted in a vehicle (audio ap-
paratus for a vehicle), program codes that instruct so
that the operation of the audio apparatus is implement
and a computer-readable storage medium that stores
these program codes, which make up the audio system
in the above configuration.

[0040] The same object above can also be attained
by a contents reproduction method of the audio appa-
ratus (audio apparatus for a vehicle) corresponding to
the contents reproduction method of the audio system
in the configuration above, program codes that instruct
so that the contents reproduction method is implement-
ed in the audio apparatus for a vehicle and a computer-
readable storage medium that stores these program
codes.

[0041] Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings,
in which like reference characters designate the same
or similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, il-
lustrate embodiments of the invention and, together with
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the description, serve to explain the principles of the in-
vention.

Fig. 1 is an outlined plan view of au automobile us-
ing an audio apparatus of the present invention;
Fig. 2 is a system block diagram of an audio appa-
ratus confrol system and radio communication sys-
tem according to a first embodiment of the present
invention;

Fig. 3 is a front view of an operation panel of an
audio apparatus 100 in the first embodiment;

Fig. 4 is aflow chart of operation control of the audio
apparatus 100 in the first embodiment;

Fig. 5 is an "AUDIO TOP MENU" screen shown on
a display in the first embodiment;

Fig. 6 is a "reception MENU" screen shown on a
display in the first embodiment;

Fig. 7 is an "AUDIO MENU" screen shown on a dis-
play in the first embodiment;

Fig. 8 is a flow chart of operation control of a port-
able audio apparatus 200 in the first embodiment;
Fig. 9is an "erasure MENU" screen shown on a dis-
play in the first embodiment;

Fig. 10 is an "Internet MENU" screen shown on a
display in the first embodiment;

Fig. 11 is a "Transfer MENU" screen shown on a
display in the first embodiment;

Fig. 12 is a display screen in a first modification of
the first embodiment;

Fig. 18 is an outlined plan view of an automobile
using radio communication signals directed to seat
positions in a second modification of the first em-
bodiment;

Fig. 14 is an outlined plan view of an automobile
using radio communication signals directed to
mount positions in a third modification of the first
embodiment;

Fig. 15 illustrates a configuration example with an
audio apparatus according to a second embodi-
ment mounted in the car cabin;

Fig. 16 illustrates a block configuration of compo-
nents making up the audio apparatus according to
the second embodiment and flows of radio signals
between the components;

Fig. 17 is aflow chart of musical piece reproduction
processing in an audio unit 100A in the second em-
bodiment;

Fig. 18 is a flow chart of musical piece reproduction
processing in speaker units 2A to 2D in the second
embodiment;

Fig. 19A and Fig. 19B are flow charts of musical
piece reproduction processing in a portable audio
terminal 3 in the second embodiment;

Fig. 20 is a flow chart of musical piece reproduction
processing in an audio unit 100A in a third embod-
iment;

Fig. 21 is a flow chart of musical piece reproduction
processing in speaker units 2A to 2D in the third em-
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bodiment;

Fig. 22A and Fig. 22B are flow charts of musical
piece reproduction processing in a portable audio
terminal 3 in the third embodiment; and

Fig. 23 illustrates a display example of a display 113
of the audio unit 100A.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0043] Preferred embodiments of the present inven-
tion will now be described in detail in accordance with
the accompanying drawings.

[First embodiment]

[0044] Embodiments of the present invention applied
to an automobile, a typical example of vehicle, will now
be described in detail in accordance with the accompa-
nying drawings.

[0045] FIG. 1isan outlined plan view of au automobile
using an audio apparatus (audio system) of the present
invention. As shown in FIG. 1, the automobile audio ap-
paratus of this embodiment is generally constituted by
a car-mounted audio apparatus 100 (hereinafter re-
ferred to as "audio apparatus 100") mounted in a vehicle
1 and portable audio apparatuses 200a and 200b car-
ried into the vehicle by passengers.

[0046] In the following explanations, the portable au-
dio apparatuses 200a and 200b will sometimes be col-
lectively called a "portable audio apparatus 200".
[0047] The audio apparatus 100 is constructed of not
only an audio function but also a navigation function and
Internet communication function, etc. so as to perform
a variety of information processing.

[0048] A concentrated control unit 20 for controlling
the entire system of the audio apparatus of this embod-
iment is installed close to an instrument panel in the
center of the vehicle 1. This concentrated control unit
20 is connected with various apparatuses mounted in
the vehicle 1 in order to perform the functions, which will
be described below.

(Navigation function)

[0049] The navigation function is intended to realize
navigation functions such as route guidance to a preset
desired destination and is constructed by a GPS (Global
Positioning System) antenna 21 to detect the current po-
sition of the own vehicle installed in the vehicle 1, a nav-
igation controller 22 to perform navigation control, a
DVD-ROM changer 23 to read road map information,
etc. stored in DVD-ROM, a display 24 that displays nav-
igation information and allows input operations by pas-
sengers and a voice guide speaker 25 that outputs nav-
igation information in voice, and these apparatuses are
each connected to the concentrated control unit 20.

[0050] The navigation function in this embodiment is
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8 EP 1146 674 A2 10

provided with functions similar to those of a conventional
navigation apparatus such as detecting the current po-
sition of the own vehicle, giving the passengers road in-
formation and traffic information and providing a route
guide for the automobile.

(Internet communication function)

[0051] The Internet communication function is con-
structed by a telephone antenna 26 connected to the
Internet over a radio telephone network, a cellular tele-
phone 27 to transmit/receive Internet information, the
display 24 that allows input operations by the passen-
ger, car-mounted speakers 28 that output the informa-
tion received on the Internet as voice information (here-
inafter referred to as "speakers 28"), etc. and these ap-
paratuses are also each connected to the concentrated
control unit 20.

[0052] This embodiment transmits/receives Internet
information using the cellular telephone 27, but it is also
possible to provide a dedicated Internet transmission/
reception section for the main unit of the audio appara-
tus 100 aside from the cellular telephone 27.

[0053] The Internet communication function of this
embodiment is provided with functions such as receiv-
ing various kinds of information requested by the pas-
sengers by the audio apparatus 100 over the Internet
and transmitting information from the vehicle to the out-
side by e-mail, etc.

(Audio function)

[0054] The audio function is constructed by an audio
control unit 30 that controls the entire system of the rel-
evant audio function, a CD drive 31 that reads CD music
data, an MD drive 32 that reads MD music data, a mem-
ory drive 33 that reads music data of a memory card,
speakers 28 that output music as sound in the vehicle,
a car-mounted radio antenna 34 placed in the center of
the vehicle to carry out radio communication with a plu-
rality of cellular audio apparatuses 200a and 200b in the
vehicle and a radio transmitter/receiver 35 that trans-
mits/receives music data to/from the portable audio ap-
paratuses 200a and 200b, and these apparatuses are
each connected fo the concentrated control unit 20.
[0055] As inthe case of a conventional audio appara-
tus, this audio function is provided with functions such
as reading contents data such as music, converted to
digital data, stored in a CD, MD or memory card (here-
inafter referred to as "music data"), generating repro-
duction signals according to the read music data and
outputting the music data from the speakers 28 as music
(hereinafter referred to as "reproduced output"), and al-
so provided with a function of receiving AM/FM waves
by an AM/FM tuner (not shown) and outputting AM/FM
broadcasting signals from the speakers 28.

[0056] This audio function is also provided with afunc-
tion of receiving digital music data using a music distri-
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bution service of the Internet and reproducing and out-
putting as music from the speakers 28.

[0057] The audio function of the audio apparatus 100
is further capable of communicating with a plurality of
the portable audio apparatuses 200a and 200b carried
into the vehicle through in-car radio communications
based on a predetermined communication system and
provided with a function of receiving music data retained
in the portable audio apparatuses 200a and 200b and
reproducing and outputting as music from the speakers
28 in the vehicle.

[0058] Note, that the concentrated control unit 20 to
which these apparatuses are connected is connected to
a car-mounted LAN (local area network) unit 40 as
shown in FIG. 1 and is constructed so as to perform in-
formation communication with other vehicle control ap-
paratuses.

[0059] Next, the control system and radio communi-
cation system of the audio apparatus according to this
embodiment will be explained with reference to the sys-
tem block diagram in FIG. 2.

[0060] In FIG. 2, a system block of the audio appara-
tus 100 is shown on the Left side and a system block of
the portable audio apparatus 200a is shown on the right
side. FIG. 2 shows details of only the system block of
one portable audio apparatus for convenience, but the
system of the other portable audio apparatus is also
constructed in the same way.

[0061] The audio apparatus 100 is provided with a
CPU 101 and this CPU 101 controls the system of the
audio apparatus 100. A music source 102 is connected
to the CPU 101. The music source 102 is constructed
of an information storage unit (e.g., storage medium
such as semiconductor memory) that stores music data
received from the outside and retains music data of the
audio apparatus 100.

[0062] Furthermore, an amplifier 103 is connected to
the CPU 101 and the amplifier 103 amplifies and con-
verts music information signals which are music data
stored in a storage medium reproduced and generated
by the CD drive 32, etc. and reproduces and outputs as
music from the speakers 28.

[0063] Furthermore, the display 24 is connectedto the
CPU 101 of the audio apparatus 100 and the display 24
displays the control content of the audio apparatus 100
and music source music title data, etc. Furthermore, a
car external music source reception circuit 104 is con-
nected to the CPU 101 and the car external music
source reception circuit 104 receives information from
the Internet and AM or FM waves through a car-external
antenna 105 (telephone antenna 26, ete.).

[0064] Furthermore, audio operation switches 107
such as a volume, a select switch, a replay button, a
stop button, a fast-forward button, a rewind button and
aselecting/determining switch 108 to select a cross cur-
sor button or select button and an output changeover
button 109 are connected to the CPU 101 via an oper-
ation system interface 106.
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[0065] Furthermore, atransmission/reception module
110 is connected to the CPU 101 and the transmission/
reception module 110 carries out in-car radio communi-
cation with the portable audio apparatuses 200a and
200b carried into the vehicle via an in-car radio antenna
34,

[0066] The portable audio apparatus 200a is con-
structed of an apparatus main unit 201a and a head-
phone 202b.

[0067] This apparatus main unit 201a is provided with
a CPU 203 that controls the system of the portable audio
apparatus 200a, and a music source 204, a transmis-
sion/reception module 205, a display 208, operation
switches 208 such as avolume, a select switch, a replay
button, a stop button, a fast-forward button and a rewind
butten, etc. and internal/external changeover switch 209
are further connected to this CPU 203 via an operation
system interface 207,

[0068] The headphone 202a of the portable audio ap-
paratus 201a is also provided with a transmission/re-
ception module 210 for radio communications, which re-
ceives music data sent from the apparatus main unit
200a of the portable audio apparatus through radio com-
munication to allow the passengers to enjoy music indi-
vidually.

[0069] Note, that the number of portable audio appa-
ratuses in this embodiment is only set to 2, but it is also
possible to additionally set the number according to the
number of passengers as shown with virtual lines in FIG.
2.

[0070] Moreover, it is also possible to construct the
apparatus main unit 201a and headphone 202a as a sin-
gle apparatus.

[0071] These audio apparatus 100 and portable audio
apparatuses 200a and 200b transmit/receive music da-
ta, etc. toffrom each other through in-car radio commu-
nication.

[0072] As an in-car radio communication system, this
embodiment adopts a short-distance data communica-
tion system that slows the apparatuses to recognize and
authenticate one another in the vehicle and perform da-
ta communication among one another. More specifical-
ly, as an example of a short-distance data communica-
tion system used within a short-distance of several tens
of m, this embodiment carries out a so-called Bluetooth-
based radio communication.

[0073] The short-distance communication system in-
cludes radio wave communication using a spread spec-
trum technology, optical communication and infrared
communication, etc. This embodiment adopts a radio
wave communication with less directivity. However, if it
is possible to construct a network in which the music
apparatus 100 functions as a master and the portable
music apparatuses function as slaves during a commu-
nication, other communication systems can also be
adopted.

[0074] Furthermore, music data transmitted/received
is preferred to be compatible to all kinds of model and
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transmitted/received in a short time, and therefore this
music data is preferred to be transmitted/received, after
being compressed as a data file based on a predeter-
mined system and converted to compressed data.
[0075] Data compression systems available to this
embodiment include MP3, Solid Audio, Liquid Audio,
etc. Therefore, the audio apparatus 100 and portable
audio apparatuses 200 are provided with general soft-
ware or hardware capable of compressing to music data
based on such a data compression system or decoding
to a decoded signal at the time of reproduction.

[0076] Connecting the audio apparatus 100 and port-
able audio apparatus 200 through in-car radio commu-
nication and constructing a communication network
(hereinafter referred to as "network") will allow each ap-
paratus to transmit/receive music data and allow the au-
dio apparatus 100 to control the portable audio appara-
tuses 200, etc.

[0077] FIG. 3 is a front view of an operation panel 50
of the audio apparatus 100 installed in the center of the
instrument panel. The upper section is an operation
panel 51 of the audio apparatus and the lower section
is an air-conditioning-related operation panel 52. Here,
the audio-apparatus-related operation panel 51 will be
explained..

[0078] First, selection switches 53 for selecting a mu-
sic source such as AM/FM and CD, etc. are provided in
the upper section of the operation panel 50 and the mu-
sic source output from the speakers 28 is determined
according to the selection of these selection switches
53.

[0079] Belowthe selection switches 53 is a liquid crys-
tal display panel 54. The liquid crystal display 54 dis-
plays a set temperature and in-car temperature or music
information of the audio apparatus 100, etc.

[0080] Below the liquid crystal display 54 are slot
openings 55, 56 and 57. Inserting various storage media
such as a CD, MD or memory card into these slot open-
ings 55, 56 and 57 allows the audio apparatus 100 to
incorporate music data of music sources.

[0081] To the left of the slot openings 55 and 56 are
screen changeover switches 58 to swiich the display
screen of the liquid crystal display 54. At the top is a
navigation switch 58a to switch the display screen to a
navigation screen, in the center is an audio switch 58b
to switch the display screen to an audio screen and at
the bottom is an audio top switch 58c to switch the dis-
play screen to an audio top menu screen of in-car radio
communication.

[0082] The display 24 of the audio apparatus 100 is
set on an instrument panel (not shown) close to a driver
seat easily recognizable by the passengers and con-
structed to display an audio screen such as various
kinds of information of the audio apparatus. Note, that
the above-described liquid crystal display panel 54 can
also be used as the display 24 of the audio apparatus
100.

[0083] To the right of the slot openings is a cross cur-
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sor/determination button 108 to move the cursor on a
display screen and determine a predetermined item.
[0084] Below the slot openings are audio operation
switches 107 whereby the passengers can input audio
operation signals such as replay, stop or volume. These
audio operation switches 107 are a power volume
switch, skip switch, etc. from the left. Atthe right end are
output changeover switches 109 that allow the passen-
ger to switch the output destination of the audio opera-
tion signal which is output by the passenger manipulat-
ing the audio operation switches 107 between the audio
apparatus 100 and portable audio apparatuses 200.
[0085] Then, the action and method of operation of
the audio apparatus according to this embodiment will
be explained using FIG. 4 to FIG. 11.

[0086] First, the action of the audio apparatus 100 will
be explained using the flow chart of operation control of
the audio apparatus 100 shown in FIG. 4. This flow chart
indicates the procedure of a software program executed
by the CPU 101 and the control processing by the CPU
101 is started by an ignition ON of the vehicle 1, for ex-
ample.

[0087] Initially, it is judged whether a power switch of
the audio apparatus 100 (not shown) is ON or not (S10)
and when the judgment result is NO, the process goes
to Return and when the judgment result is YES, it is
judged whether an external music source (each of the
portable audio apparatuses 200) is replayed or not
(S11).

[0088] Ifthe resultofthe judgment (S11) as to whether
the external music sources 200a and 200b are replayed
or not is NO, music data of the music source 102 (CD,
MD, memory card, etc.) of the audio apparatus 100 is
directly reproduced and output from the speakers 28 as
in the case of a normal audio apparatus (S12). On the
other hand, if the judgment result is YES, the existence
of any external music source (apparatus main units
201a and 201b of the portable audio apparatuses) and
external speakers (headphones 202a and 202b of the
portable audio apparatuses) carried into the vehicle is
searched, and the external music source whose exist-
ence has been confirmed is connected to the audio ap-
paratus 100 through an in-car radio communication
(S13).

[0089] The search connection operation in S13 is
started by the passenger operating the audio top switch
58¢ on the operation panel 51 of the audio apparatus
100. More specifically, the passengermakes an "AUDIO
TOP MENU" shown in FIG. 5 appear on the display
screen and selects and determines "External music
source/external speaker search and reception" D1 with
a cross cursor/determination button 108.

[0090] In this case, if the passenger selects/deter-
mines "External music source/external speaker search
and reception” D1, the display screen is switched to the
"Reception MENU" screen shown in FIG. 6 and a search
radio wave is emitted from the in-car radio antenna 34
of the audio apparatus 100. This allows the audio appa-
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ratus 100 to connect the apparatuses 201a and 201b of
the portable audio apparatuses in the vehicle to the
headphones 202a and 202b for a search.

[0091] At this time, installed in the center of the vehi-
cle, the in-car radio antenna 34 can emit the search ra-
dio wave uniformly in the vehicle and detect the portable
audio apparatuses 200 in the vehicle uniformly. Further-
more, even if portable audio apparatuses 200 owned by
persons other than the passengers happen to exist out-
side near the vehicle, this reduces the probability of an
erroneous search.

[0092] When the portable audio apparatuses 200a
and 200b are detected and connected within a prede-
termined search time, the audic apparatus 100 and the
plurality of portable audio apparatuses 200a and 200b
send an identification address to each other and form a
network through an in-car radio communication. Once
the network is constructed, the "Reception MENU"
screen looks as shown in FIG. 6.

[0093] For example, when the audio apparatus 100
finds and recognizes two portable audio apparatuses
200a and 200b in the vehicle, these apparatuses con-
struct a communication system with the audio apparatus
100 as a master and the portable audio apparatuses
200a and 200b as slaves and recognize one portable
audio apparatus 200a as an external player A and the
other portable audio apparatus 200b as an external
player B. Then, the "Reception MENU" screen shows
the connection states in simplified expressions indicat-
ing the audio apparatus 100 as M and the portable audio
apparatuses as PA and PB (D21). Note, that the "Re-
ception MENU" screen also shows a list of music title
data, etc. associated (correspondence established) with
music data (contents data) of each apparatus connect-
ed (D22).

[0094] When the apparatuses have constructed the
network by means of in-car radio communication, the
passenger operates the cross cursor/determination but-
ton 108 to select/determine "Confirm" D23 on the "Re-
ception MENU" screen and terminates the search con-
nection operation.

[0095] However, if it is judged that the search/connec-
tion is insufficient, the passenger operates the cross cur-
sor/determination button 108 to select/determine
"Search" D24 to continue the search/connection. This
ensures that the apparatuses are connected to con-
struct the network.

[0096] Note, if the number of the portable audio ap-
paratuses 200 in the vehicle changes, it is necessary to
perform search/connection every time, but if the pas-
senger selects/determines "Update" D25 on the "Re-
ception MENU" screen, it is possible to set the audio
apparatus 100 so as to automatically repeat search/con-
nection at predetermined intervals.

[0097] After external music sources (apparatus main
units of the portable audio apparatuses), external
speakers (headphones) have been searched/connect-
ed(S13), amusicsource and output port are determined
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on the "AUDIO MENU" screen (S14).

[0098] The music source/output port determination
operation in S14 is carried out by the passenger oper-
ating the cross cursor/determination button 108 on the
"AUDIO TOP MENU" screen to select/determine "De-
termine music replay/output destination" D1 and making
the display screen show the "AUDIO MENU" screen
shown in FIG. 7.

[0099] Here, the music source/output port determina-
tion operation in S14 will be explained more specifically.
For example, if the passenger wants to replay the sec-
ond music of the portable audio apparatus 200a identi-
fied as the external player A from the speakers 28, the
passenger selects/determines "External player A" D11a
in the "Source" selection area D11 on the "AUDIO
MENU" screen. Then, a music data list D12 of the port-
able audio apparatus 200a of the external player A is
displayed on the left. This music data list D12 shows
music titles, artist names and data volumes, etc. and
shows the content of the music data retained in the port-
able audio apparatus 200a,

[0100] The passenger operates the cross cursor/de-
termination button 108 in this music data list D12 dis-
played to select/determine the "Second music" D12a.
Then, the passenger selects/determines "Car-mounted
SP"D13ain the "Output destination" selection area D13
(selection/determination content in FIG. 7).

[0101] When the passenger who carries the portable
audio apparatus 200a of the external player A person-
ally wants to replay all music pieces of the music data
of the portable audio apparatus 200b of the external
player B carried by another passenger through the own
headphone, the passenger selects/determines "Exter-
nal player B" D11b in the "Source" selection area D11
on the "AUDIO MENU" screen and makes the music da-
ta list (not shown) of the portable audic apparatus 200b
of the external player B appear and selects/determines
the "External player B" D11b in the "Source" selection
area D11 again. Thus, the passenger selects all music
pieces of the portable audio apparatus 200b of the ex-
ternal player B and then selects/determines the "Exter-
nal player A" D13b in the "Output destination" selection
area D13.

[0102] Thus, the passenger further performs opera-
tion of determining a music source, output port accord-
ing to the request of a passenger and terminates the
music source/output port determination operation.
[0103] The music source/output port determination
operation according to the request of each passenger
is performed in this way.

[0104] Note, when the passenger performs no music
source determination operation in the above music
sourcefoutput port determination operation, all music
data pieces of the portable audio apparatuses are se-
lected one after another starting from the external player
A and all music data pieces of the portable audio appa-
ratuses are reproduced/output from the speakers 28 or
those portable audio apparatuses one after another.
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Thus, if the passenger does not want to listen to any
particular music but simply wants to listen to music as
BGM, then the passenger need not perform any music
source determination operation.

[0105] Aiter the passenger determines the music
source/output port on the "AUDIO MENU" screen, it is
judged whether the selected music source is only a car-
mounted source (music source of the audio apparatus
100) or not (S15).

[0106] Ifthe judgmentresultin S15is YES, itis judged
whether the output destination is only the speakers 28
or not (S16).

[0107] Onthe other hand, if the judgment resultin S15
is NO, the music data of the music selected from exter-
nal music sources (portable audio apparatuses 200a
and 200b) is received and the received music data is
stored in an information storage unit (not shown) such
as a semiconductor memory of the audio apparatus
(S17). Then, it is judged whether the output destination
set in S14 is the speakers 28 only or not (S16).

[0108] Thatis, if the external music sources (portable
audio apparatuses 200a and 200b) are selected in the
"Source" selection area D11, the music data sent from
the portable audio apparatuses 200a and 200b are re-
ceived by the audio apparatus 100 in real time and the
received music data is immediately subjected to prede-
termined processing such as decoeding and then repro-
duced and output.

[0109] Note, even if the external music sources (port-
able audio apparatuses 200a and 200b) are selected
consecutively, control is performed such that the music
data is transmitted/received in real time and repro-
duced/output.

[0110] Then, if the result of judgment in S16 as to
whether the selected output destination is only the
speakers 28 or not is YES, the selected music is repro-
duced and output from the speakers 28 in real time
(S18). On the other hand, if the judgment result is NO,
it is further judged whether the output destination is the
speakers 28 and external speakers (headphones 202a,
202b) or not (S19).

[0111] Ifthe judgmentresultin S19is YES, the select-
ed music (music previously selected by the passenger
to be replayed) to be output from the speakers 28 is re-
produced and output from the speakers 28 and the se-
lected music to be output from the external speakers is
sent to the selected external speakers (headphones
202a, 202b) (S20).

[0112] Thus, if the two output destinations of the mu-
sic data, the speakers 28 and external player A, are se-
lected/determined, the speakers 28 reproduce and out-
putthe music data of the portable audio apparatus 200a,
which is the external player A, in real time and the head-
phone 202a of the external player A reproduces and out-
puts the music data of the portable audio apparatus
200b, which is the external player B, in real time.
[0113] Inthis case, the music data of the portable au-
dio apparatus 200b, which is the external player B, can
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also be sent directly from the portable audio apparatus
200b, which is the external player B, to the headphone
202a of the external player A in real time bypassing the
car-mounted audio apparatus 100.

[0114] If the judgment result in S19 is NO, that is, if
the output destination is only the external speakers, the
music data of the selected music is sent to the selected
external speakers (headphones 202a and 202b of the
portable audio apparatuses) (S21).

[0115] Thus, if, for example, the above selection is
made in "AUDIO MENU", the second music data is sent
in real time from the portable audio apparatus 200a, ex-
ternal player A, to the audio apparatus 100, reproduced/
output from the car-mounted speakers 28 and all music
data pieces of the portable audio apparatus 200b, ex-
ternal player B, are sentin real time to the portable audio
apparatus 200a, external player A, and reproduced/out-
putin real time from the headphone 202b of the external
player A.

[0116] Then, in the above control state, it is judged
whether the passenger has operated the audio opera-
tion switch 107 or not (S22). If the audio operation switch
107 has been operated, an audio operation signal cor-
responding to the operation is output from the relevant
switch.

[0117] If the judgment result in S22 is YES, an audio
operation signal is output to the corresponding appara-
tuses according to the output changeover switch 109
that switches the output destination of the audio opera-
tion signal (S23).

[0118] Thus, when the passenger operates the fast-
forward switch, if the audio apparatus 100 has been se-
lected by the output changeover switch 109, the music
reproduced and output from the speakers 28 is fast-for-
warded. On the other hand, if the portable audio appa-
ratus 200a of the external player A has been selected
by the output changeover switch 109, the music repro-
duced and output from the headphone 202a of the port-
able audio apparatus is fast-forwarded.

[0119] If the judgment result in S22 is NO, that is, if
the passenger has not operated the audio operation
switches 107, the process directly shifts to Return.
[0120] Communication control and audio control of
the audio apparatus 100 are carried out in this way.
[0121] Then, the operation of the portable audio ap-
paratus 200 will be explained using the flow chart of op-
eration control of the portable audio apparatus 200
shown in FIG. 8. This flow chart indicates the procedure
of a software program executed by the CPU 203.
[0122] Here, the portable audio apparatus 200a,
which is the external player A, will be explained, but the
other portable audio apparatus will be operated in the
same way.

[0123] First, itis judged whether the power of the port-
able audio apparatus 200a is ON or not (Q10) and if the
judgment result is NO, the process shifts to Return and
if the judgment result is YES, it is judged whether the
internal/external changeover switch 209 of the portable
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audio apparatus 200a is in an external output state or
not (Q11).

[0124] If the result of the judgment about the external
output state is NO, the music data (hereinafter referred
to as "internal music data") of the music sources 204
(CD, MD, memory card, etc.) of the portable audio ap-
paratus is output/reproduced from the headphone 202a
as in the case of a normal portable audio apparatus
(Q12).

[0125] On the other hand, the judgment result in Q11
is YES, the relevant portable audio apparatus 200 is
connected and registered in the audio apparatus 100 in
accordance with the aforementioned search/connection
operation of the audio apparatus 100 (Q13). Thus, the
portable audio apparatus 200a constitutes a network to-
gether with other apparatuses (audio apparatus 100,
portable audio apparatus 200b) via in-car radio commu-
nication.

[0126] When the relevant portable audio apparatus
200 is connected to and registered in the audio appara-
tus 100, then it is judged whether the own portable audio
apparatus 200a is selected by the passenger as the out-
put destination through the selection signal received by
the audio apparatus 100 (Q14).

[0127] Then, whether the judgment result in Q14 is
YES or NO, itis judged whether there is any request for
sending internal music data to the external apparatuses
(audio apparatus 100 or other portable audio apparatus
200b) (Q15, Q16).

[0128] When it is judged that the own portable audio
apparatus 200a is the output destination and there is a
request for sending internal music data to the audio ap-
paratus 100 or other portable audio apparatus 200b
(hereinafter referred to as "external apparatuses"), the
internal music data is sent to the external apparatuses
in real time and at the same time, the music data of the
external apparatuses (hereinafter referred to as "exter-
nal music data") is received and reproduced/output from
the headphone 202a of the portable audio apparatus in
real time (Q17).

[0129] Thus, if, for example, the music source/output
port is selected/determined on the "AUDIO MENU"
screen as shown above, the music data retained in the
portable audio apparatus 200a of the external player A
is sent to the audio apparatus 100 and the passenger
can replay the music data in the vehicle in real time and
at the same time, the headphone 202a of the external
player A receives in real time the music data retained in
the portable audio apparatus 202b of the external player
B and the passenger can personally replay the music
data.

[0130] On the other hand, if it is judged in Q14 and
Q15 that the own portable audio apparatus 200a is the
output destination and there is no request for sending
internal music data to the external apparatuses, the ex-
ternal music data is received and the headphone 202a
reproduces and outputs the music data in real time
(Q18).
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[0131] Thus, in this case, the passenger can receive
the music data of the audio apparatus 100 or music data
of the other portable audic apparatus 200b in real time
and personally enjoy the music data by the headphone
202a without sending the music data from the own port-
able audio apparatus 200a to the external apparatuses.
[0132] On the other hand, if it is judged in Q14 and
Q16 that the own portable audio apparatus 200a is not
the output destination and there is a request for sending
internal music data to the external apparatuses, the in-
ternal music data is sent to the external apparatuses in
real time (Q19).

[0133] Thus, inthis case, no music is reproduced/out-
put from the headphone 202a and it is not possible to
personally enjoy music but it is possible to send the mu-
sic data to the audio apparatus 100 or other portable
audio apparatus 200b and enjoy in real time the music
data retained in the own portable audio apparatus 200a
using the speakers 28 or the headphones 202b of the
other portable audio apparatuses.

[0134] Furthermore, if itis judged in Q14 and Q16 that
the own portable audio apparatus 200a is not the output
destination and there is no request for sending internal
music data to the external apparatuses, either, then the
internal music data and external music data are not
transmitted/received and the portable audio apparatus
200a is held in a standby state (Q20).

[0135] Inthiscase, the portable audio apparatus 200a
neither reproduces/outputs from the headphone 202a
nor sends the music data to the external apparatuses.

[0136] Then, in the above control state, it is judged
whether the passenger has operated the audio opera-
tion switch 208 of the portable audio apparatus 200a or
not (Q21).

[0137] If the judgment resultin Q21 is YES, an audio
operation signal according to the operation of the audio
operation switches 208 is output to the corresponding
audio apparatus (Q22).

[0138] Forexample, ifthe music data reproduced/out-
put from the headphone 202a is the music data retained
in the audio apparatus 100, an audio operation signal is
sent to the audio apparatus 100. Furthermore, if the mu-
sic data reproduced/output from the headphone 202a is
the music data retained in the other portable audio ap-
paratus, the audio operation signal is sent to the other
portable audio apparatus 200b. In the case of the own
music source 204, the own portable audio apparatus
200a is controlled as is.

[0139] Ontheotherhand, ifthe judgment resultin Q21
is NO, the portable audio apparatus 200a maintains its
control state without sending the audio operation signal.
[0140] Then, it is judged whether the audio operation
signal has been received from the external apparatuses
or not (Q23).

[0141] Ifthe judgment resultin Q23 is YES, the audio
operation of the internal music data is executed accord-
ing to the received audio operation signal (Q24), and if
the judgment resultis NO, the control state is maintained
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as is and the process shifts to Return.

[0142] Thus, if the audio operation signal is received
from an external apparatus, the music data of the own
portable audio apparatus 200a is subjected to audio-op-
erations by the external apparatus (audio apparatus 100
or other portable audioc apparatus 200b).

[0143] Forexample, itis possible to audio-operate the
music data of the portable audio apparatus 200a by op-
erating the audio operation switch 107 of the audio ap-
paratus 100 or audio-operate the music data of the au-
dio operation switches 208 of the portable audio appa-
ratus 200b of the external player B by operating the au-
dio operation switches 208 of the portable audio appa-
ratus 200a of the external player A. Thus, operating the
own portable audio apparatus without causing trouble
to other passengers can freely and easily perform audio
operations of the music that one enjoys.

[0144] Communication control and audio control of
the portable audio apparatuses are carried out in this
way.

[0145] Then, the operation of erasing music data re-
tained inthe audio apparatus 100, etc, will be explained.
[0146] This music data erasure operation erases the
music data selected by the passenger from the informa-
tion storage unit of the audio apparatus 100 and thereby
can arrange music data of the information storage unit
at the request of the passenger.

[0147]) This erasure operation is carried out by the
passenger operating the audio top switch 58c on the op-
eration panel 51 of the audio apparatus 100, displaying
the "AUDIO TOP MENU" screen shown in FIG. 9 on the
display screen and selecting/determining "Erase re-
ceived music" D4 with the cross cursor/determination
button 108.

[0148] Ifthe passenger selects/determines "Erase re-
ceived music" D4, the display screen is switched to the
"Erasure MENU" screen shown in FIG. 9, which displays
the storage content of the music data and target appa-
ratuses and erasure method.

[0149] From this "Erasure MENU" screen, if the pas-
senger selects/determines the apparatus storing the
music data to be erased in the "Target apparatus" se-
lection area D41, the storage content of the correspond-
ing apparatus is displayed in the "Memory data" display
area D42.

[0150] The music data (contents data) is associated
with the corresponding music title data (title data) and
the audio apparatus 100 displays characters that repre-
sentthe corresponding music titles in the "memory data"
display area D42 according to the music title data. When
the passenger selects/determines the music title of the
music data to be erased with the storage content dis-
played in the "memory data" display area D42 and se-
lects/determines the "Erase" D43, the music data that
the passenger wants to erase is erased from the infor-
mation storage unit of the corresponding apparatus.
[0151] For example, if the passenger wants to erase
the first music of the information storage unit of the audio
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apparatus 100, the processing of erasing music data is
performed by selecting/determining the selection con-
tent shown in the "Erasure MENU" screen in FIG. 9.
[0152] Note, this embodiment also sets external play-
ers (external player A, external player B, etc.) inthe "Tar-
get apparatus" selection area D41 so as to erase the
storage content of the portable audio apparatuses 200a
and 200b, too.

[0153] As the erasure method, "Erase all received
music pieces" D44 and "Erase all" D45 are set in addi-
tion to "Erase" D43. Here, "Erase all received music
pieces" means a method of erasing all music data re-
ceived from other apparatuses and stored and "Erase
all" means a method of erasing all music data stored in
the information storage unit of a desired apparatus to-
gether with music data stored independently.

[0154] After erasing the music data to be erased, se-
lecting/determining "End" D46 terminates the erasure
operation.

[0155] Then, the Internet operation will be explained,
which receives digital music data from outside the vehi-
cle and reproduces/outputs the music data as music
from the speakers 28.

[0156] The Internet operation is carried out by the
passenger operating the audio top switch 58c on the op-
eration panel 51 of the audio apparatus 100, displaying
the "AUDIO TOP MENU" screen shown in FIG. 5 on the
display screen and selecting/determining "Receive mu-
sic from Internet" D3 with a cross cursor/determination
button.

[0157] When the passenger selects/determines "Re-
ceive music from Internet" D3, the display screen is
switched to the "Internet MENU" screen shown in FIG.
10 and the apparatus is connected to the Internet.
[0158] The "Internet MENU" screen displays the mu-
sic distribution service site screen and shows "Best hits
in this week" D31, "Traditional Japanese music select"
D32, etc. allowing the passenger to select music data
from a variety of genre.

[0159] The passenger selects/determines the item of
genre of histher choice from this "Internet MENU"
screen, selects/determines the music data of the music
to be distributed and receives the music. Then, the audio
apparatus 100 temporarily stores the received music
data in the information storage unit and reproduces/out-
puts the music data as music from the speakers 28 ac-
cording to the operation of the passenger.

[0160] In this way, using music distribution of the In-
ternet makes it possible to replay a large amount of new
music in the vehicle.

[0161] Then, a data transfer will be explained, which
transfers music data stored in each apparatus to anoth-
er apparatus and sends/receives music data between
different apparatuses.

[0162] The data transfer operation is carried out by
the passenger operating the audio top switch on the op-
eration panel 51 of the audio apparatus 100, displaying
the "AUDIO TOP MENU" screen shown in FIG. 5 on the
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display screen and selecting/determining "Transfer re-
ceived music" D5 with a cross cursor/determination but-
ton.

[0163] When the passenger selecis/determines
"Transfer received music" D5, the display screen is
switched to the "Transfer MENU" screen shown in FIG.
11 and the transmitting apparatus, storage content of
the music data, receiving apparatus and transfer meth-
od are shown.

[0164] Music datais transferred between different ap-
paratuses by the passenger selecting/determining a de-
sired item with the cross cursor/determination button
108 on the "Transfer MENU" screen.

[0165] For example, when the passenger wants to
transfer the music data of the first music from the infor-
mation storage unit of the audio apparatus 100 to a port-
able audio apparatus 200a of the external player A, the
passenger selects/determines the "Car-mounted mem-
ory" D51ainthe "Transmitting apparatus” selection area
D51 as the selection content of the "Transfer MENU"
screen, displays the car-mounted memory data D52,
which is the storage content of the information storage
unit of the audio apparatus 100 and selects/determines
the music data D52a of the first music in the car-mount-
ed memory data D52. Then, the passenger selects/de-
termines the external player AD53a in the "Receiving
apparatus" selection area D53.

[0166] After selecting/determining music data in this
way, selecting/determining the "Transfer" D54 allows
the music data of the first music to be transferred from
the information storage unit of the audio apparatus 100
to the portable audio apparatus 200a of the external
player A.

[0167] If the passenger wants to transfer all music da-
ta, the passenger selects/determines "Transfer all" D55
in the car-mounted memory data D52 instead of select-
ing/determining specific music, then all music data is
transferred at a time.

[0168] After transferring music data, selecting/deter-
mining "End" D56 terminates the data transfer opera-
tion.

[0169] In this data transfer, selecting/determining ex-
ternal players in the "Transmitting apparatus” selection
area D51 and the "Receiving apparatus" selection area
D53 also allows a data transfer of music data between
the selected plurality of portable audio apparatuses 200.
[0170] A data transfer being enabled between appa-
ratuses, it is possible to easily exchange music data not
only between the audio apparatus 100 and portable au-
dio apparatuses 200 but also between the portable au-
dio apparatuses. Thus, it is possible to freely exchange
music data of preference between passengers or freely
transfer music data of the audio apparatus 100 to a port-
able audio apparatus.

<First modification of first embodiment>

[0171] Then, Fig. 12 shows a display screen of this
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modification.

[0172] In this modification, display screen D80 shows
a screen changeover switch D61 (NAVI switch Dé1a,
AUDIO switch D61b, AUDIO TOP switch D61c) that
switches between the display screens, a cross cursor/
determination button D62 that determines a predeter-
mined item, an audio operation switch D63 to enter an
audio operation signal and an output changeover switch
D64 that switches the output destination of the audio op-
eration signal and allows the passenger to perform au-
dio operations from the display screen D60.

[0173] Thatis, this modification constructs the display
screen D80 with a touch panel allowing the passenger
to enter audio operations to the audio apparatus 100 by
directly touching the screen.

[0174] In this modification, the method of input oper-
ations by the audio apparatus 100 and control content
are mostly the same as those in the embodiment above.
[0175] Thatis, when the passenger selects the audio
switch D61a with the screen changeover switch D61,
the "AUDIO MENU" screen D65 appears in the center
and for example, the passenger selects/determines the
external player A in the Source" selection area D66 on
the AUDIO MENU" screen, the 4th music in the "Music
title list" selection area D67 and the speakers 28 in the
"Qutput destination" selection area D67 with the cross
cursor/determination button D62, and thereby the audio
apparatus 100 determines the reproduction/output des-
tination of the music (see FIG. 15).

[0176] Then, when an audio operation signal of repro-
duction and stop, etc. of the music data according to the
input operation of the passenger is output from the audio
operation switch D63, the audio apparatus 100 outputs
the audio operation signal to the corresponding appara-
tus according to the setting condition of the output
changeover switch D64,

[0177] Note, whenthe AUDIO TOP switch D61c is se-
lected, various selection processing screens are dis-
played on the display screen D60 as in the case of the
embodiment above allowing selection operation.
[0178] As described above, this modification is con-
structed so that the passenger can perform audio oper-
ations by directly touching the display screen, thus mak-
ing it possible to eliminate audio operation switches, ete.
from the operation panel 51 of the audio apparatus 100
set in the instrument panel. This makes the configura-
tion of the operation panel 51 compact and allows the
passenger to directly operate the audio apparatus while
watching the display screen, thus improving operability.

<Second modification of first embodiment>

[0179] Then, a different modification of the identifica-
tion method of the portable audio apparatuses will be
explained based on Fig. 13 and Fig. 14.

[0180] As shown in Fig. 13, this modification adopts
a communication method capable of providing directiv-
ity for a radio signal sent frem the in-car radio antenna
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34, thereby identifying portable audio apparatuses that
exist in the vehicle.

[0181] Fig. 13 is a drawing to explain that the audio
apparatus 100 in this modification sends a plurality of
radio communication signals with directivity from the in-
car radio antenna 34 in accordance with each seating
position of the vehicle 1, thereby mutually carries out
radio communication with the portable audio apparatus-
es that exist in the vehicle and identifies those portable
audio apparatuses.

[0182] Inthis modification, the in-car radio antenna 34
installed almost in the center of the vehicle emits radio
communication signals with directivity L1, L2, L3 and L4
around in four directions corresponding to the seating
positions 2, 3 and 4 and carries out radio communication
with the portable audio apparatuses.

[0183] As shown by the hatching areas in Fig. 13,
these radio communication signals L1, L2, L3 and L4
are sent from the in-car radio antenna 34 so as to irra-
diate the total areas of the seats 2, 3 and 4 at their re-
spective predetermined irradiation angles. Adopting
such a configuration, this modification is constructed to
allow the passengers to be seated to reliably search the
portable audio apparatuses 200a and 200b no matter
where the passengers put the portable audio appara-
tuses 200a and 200b and carry out radio communica-
tion.

[0184] As these radio communication signals L1, L2,
L3 and L4 are sent, the audio apparatus 100 detects the
portable audio apparatuses 200a and 200b at their re-
spective irradiated seating positions, automatically
identifies the detected portable audio apparatuses as
apparatuses forming a radio communication network in
the vehicle and at the same time sets the identified port-
able audio apparatuses as the apparatuses to/from
which music data can be transmitted/received.

[0185] Forexample, when the portable audio appara-
tus 200a is searched and connected, through the radio
communication signal L1 corresponding to the driver
seat 2, the portable audio apparatus 200a can be iden-
tified as "External player A", and when the portable au-
dio apparatus 200b is searched and connected through
the radio communication signal L2 corresponding to the
assistant seat 3, the portable audio apparatus 200b can
be identified as "External player B".

[0186] Thus, this modification allows portable audio
apparatuses to be identified through radio communica-
tion signals with directivity.

<Third modification of first embodiment>

[0187] Fig. 14 is a drawing to explain that the audio
apparatus 100 in this modification sends a radio com-
munication signal with directivity from the in-car radio
antenna 34 in accordance with the positions of mounts
provided in the vehicle for the portable audio apparatus-
es, thereby mutually carries out radio communication
with the portable audio apparatuses which exist in the
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vehicle and identifies those portable audio apparatuses.
[0188] Inthis modification, the in-car radio antenna 34
installed almost in the center of the vehicle emits radio
communication signals L11, L12, L13 and L14 with di-
rectivity in directions corresponding to the positions of
mounts 5a, 5b, 5c and 5d of the portable audio appara-
tuses set in the vehicle and carries out radio communi-
cation with the portable audio apparatuses.

[0189] As shown in Fig. 14, the positions of the
mounts 5a, 5b, 5¢c and 5d are predetermined in the ve-
hicle. For this reason, the in-car radio antenna 34 in this
modification focuses the irradiation angles of the radio
communication signals L11,L12,L13 and L14 as shown
in the hatching areas in the same figure and pinpoints
the irradiation thereof on the mounts 5a, 5b, 5c and 5d.
Moreover, the audio apparatus 100 in this modification
is constructed to carry out radio communication only
when the portable audio apparatuses 200a and 200b
are set on the mounts,

[0180] Also, in this modification, when these radio
communication signals L1, L2, L3 and L4 are transmit-
ted, the audio apparatus 100 detects the portable audio
apparatuses 200a and 200b at the seating positions ir-
radiated, automatically identifies the detected portable
audio apparatuses as apparatuses making up a radio
communication network in the vehicle and at the same
time sets the identified portable audio apparatuses as
the apparatuses to/from which music data can be trans-
mitted/received.

[0191] For example, when the portable audio appara-
tus 200a is searched and connected through the radio
communication signal L11 that irradiates the mount 5a
near the driver seat, the portable audio apparatus 200a
is identified as "External player A", and when the porta-
ble audio apparatus 200b is searched and connected
through the radio communication signal L12 that irradi-
ates the mount 5b near the assistant seat, the portable
audio apparatus 200b is identified as "External player
B".

[0192] Thus, this modification allows portable audio
apparatuses to be identified through radio communica-
tion signals with directivity.

[0193] As in the case of the above embodiment, it is
possible to perform audio control on transmission/re-
ception of music data, etc. by identifying the portable
audio apparatuses 200 as shown in the second and third
meodifications explained above.

[0194] Thus, the identification method of these porta-
ble audio apparatuses makes it possible to visually
check the position of a portable audio apparatus that has
been connected to the car-mounted audio apparatus,
thus improving operability.

[0195] As described above, the first embodiment and
its modification have the following effects.

[0196] This embodiment first sends music data re-
tained in the portable audio apparatuses 200a and 200b
to the audio apparatus 100 via radic communication and
reproduces/outputs the music data in real time through
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the speakers 28 in the vehicle. This allows the music
data retained in the relevant portable audio apparatuses
to be reliably and easily reproduced/output from the
speakers 28 via radio communication without the pas-
sengers bothering to set the portable audio apparatuses
on the mounts.

[0197] This makes it possible to replay preferred mu-
sic using music data in the portable audio apparatus that
the passenger carries without downloading the music
data from the Internet, thus improving operability and
convenience and furthermore attaining cost reduction.
[0198] Especially, since the music data of the portable
audio apparatuses 200 is reproduced/output in real
time, it is not necessary to store a large volume of music
data in the audio apparatus 100 and it is possible to re-
duce the volume of the information storage unit such as
semiconductor memory necessary for the audio appa-
ratus 100.

[0199] Furthermore, audio operations of the portable
audio apparatuses 200a and 200b are possible by the
passenger carrying out operations from the audio oper-
ation switches 107 of the audio apparatus 100, Thus,
even if music data is retained in the portable audio ap-
paratuses 200a and 200b, the passenger can carry out
operations of the portable audio apparatuses 200a and
200b directly from the audio apparatus 100. Also when
the driver carries out audio operations during driving,
audio operations through the audio operation switches
107 of the audio apparatus 100 with high operability can
also secure the safety.

[0200] Furthermore, this embodiment allows the pas-
senger to freely select the mode of use of the portable
audio apparatuses 200a and 200b in the vehicle by
switching between a communication state in which mu-
sic data is transmitted/received between the apparatus-
es 100, 200a and 200b, and a non-communication state
without performing transmission/reception of music da-
ta between apparatuses using the internal/external
changeover switch 209 of the portable audio apparatus-
es 200a and 200b.

[0201] Furthermore, this embodiment allows the pas-
senger to visually check the physically invisible connec-
tion state of radio communication by visibly displaying
the communication connection state of the audio appa-
ratus 100 and portable audio apparatuses 200a and
200b through the connection situation D21 of the "Re-
ception MENU" screen and reliably judge the connec-
tion state of the audio apparatus 100 and portable audio
apparatuses 200a and 200b.

[0202] Furthermore, in this embodiment, if the pas-
senger does not determine music source through the
music source determination operation, all music data
pieces of each portable audio apparatus are selected
one by one and reproduced/output as music from the
speakers 28 one by one, allowing the passenger to en-
joy music data of all the portable audio apparatuses in
the vehicle without selecting the music data every time.
[0203] Furthermore, this embodiment constructs a ra-
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dio communication network made up of respective ap-
paratuses by assigning identification addresses to aplu-
rality of portable audio apparatuses 200a and 200b that
exist within the radio communication range of the audio
apparatus 100 and thereby identifying the apparatuses.
This allows the audio apparatus 100 to reliably recog-
nize which of the portable audio apparatuses 200a and
200b in such a radio communication network has sent
the music data and control reproduction of the music.
[0204] Furthermore, in the second modification
above, the portable audio apparatuses that exist at the
seat positions are searched/connected by a plurality of
radio communication signals with directivity in accord-
ance with the seat positions in the vehicle, thus reliably
identifying the portable audio apparatuses.

[0205] Especially, the passenger can visually check
which portable audio apparatus at which passenger
seat music data is transmitted/received to/from, thus im-
proving operability.

[0206] Furthermore, in the third modification above,
the portable audio apparatuses are identified through a
plurality of radio communication signals with directivity
in accordance with the positions of the mounts of the
portable audio apparatuses provided in the vehicle,
making it possible to identify the portable audio appara-
tuses when the portable audio apparatuses are set on
the mount. Thus, the passenger can easily judge which
portable audio apparatus on which mount music data is
transmitted/received to/ffrom and the audio apparatus
100 does not search/connect portable audio apparatus-
es other than those that exist on the mounts, preventing
erroneous detection.

[0207] Furthermore, in this embodiment and its mod-
ification, the in-car radio antenna 34 is installed almost
in the center of the vehicle, which can emit detection
wave uniformly in the vehicle and can search/connect
the portable audio apparatuses in the vehicle uniformly.
Moreover, even if there are any portable audio appara-
tuses other than those of the passengers near and out-
side the vehicle, this embodiment and its modification
can reduce the possibility of erroneous detection.
[0208] Furthermore, in this embodiment, the audio
apparatus 100 receives a plurality of music data pieces
sent from a plurality of portable audio apparatuses 200a
and 200b, reproduces/outputs one music data piece as
music from the speakers 28 and reproduces/outputs
other music data pieces as music from the headphones
of the portable audio apparatuses 200a and 200b. When
a plurality of portable audio apparatuses 200a and 200b
is connected by means of radic communication in the
vehicle, different music data pieces are reproduced si-
multaneously from the speakers 28 and portable audio
apparatuses 200a and 200b, and thereby passengers
of the vehicle 1 can replay desired music individually.
[0209] Furthermore, in this embodiment, a plurality of
portable audio apparatuses 200a and 200b are connect-
ed to the audio apparatus 100 with communication ca-
pability by means of radio communication, music data
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retained in one portable audio apparatus 200b is sent
to the other portable audio apparatus 200a and the rel-
evant music data can be reproduced/output as music
from the other portable audio apparatus 200a. This al-
lows the passenger to replay the music data retained in
the portable audio apparatus 200b of another passen-
ger as music using the own portable audio apparatus
200a.

[0210] Furthermore, in this embodiment, when the
passenger selects/determines "Search" D24 from the
"Reception MENU" screen and performs connection op-
eration only at the initial audio control, it is possible to
eliminate the possibility of erroneous connection even if
other portable audio apparatuses enter into the commu-
nication range of the audio apparatus 100 during music
control such as when the vehicle is traveling, thereby
preventing disturbance of control.

[0211] On the other hand, while "Update" D25 is se-
lected/determined on the "Reception MENU" screen
during audio control, the audio apparatus 100 in this em-
bodiment automatically performs connection operation
at predetermined time intervals and can thereby elimi-
nate the need for the passenger to perform connection
operation every time a new portable audio apparatus is
connected.

[0212] The method of controlling the audio apparatus
in the above embodiments and their modifications is im-
plemented by the CPUs inside these apparatuses exe-
cuting the control program stored in the concentrated
control unit 20 that performs system control of the audio
apparatus 100 and portable audio apparatus 200, etc.
Furthermore, providing such a control program stored
in a program storage medium separately will also allow
the control unit of another audio apparatus, efc. to exe-
cute the above-described control processing.

[0213] The first embodiment has been explained so
far. The present invention is not limited to this embodi-
ment, but includes any cases where portable audio ap-
paratuses are carried into the vehicle, music data re-
tained in those portable audio apparatuses is sent to the
audio apparatus mounted in the vehicle via in-house ra-
dio communication and replayed in real time from
speakers mounted in the vehicle. Its detailed configura-
tion can be changed as appropriate without departing
from the spirit and scope thereof.

[Second embodiment]

[0214] Then, a second embodiment, which is based
on the system configuration of the audio apparatus (au-
dio system) according to the first embodiment above,
will be explained. In the following explanations, overlap-
ping explanations about the same configurations as
those in the first embodiment will be omitted and expla-
nations will be focused on characteristic sections of this
embodiment

[0215] This embodiment is a modification of the first
embodiment above and characterized by the configura-
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tion of the apparatus mounted on the vehicle. This fea-
ture is summarized as follows: Instead of the subsystem
made up of the audio apparatus 100 and speakers 28,
etc. in the first embodiment, the second embodiment
constructs a subsystem in the vehicle with an audio unit
100A and speaker units 2A to 2D, which will be de-
scribed below, making it possible to carry out radio com-
munication between components which make up the
subsystem itself.

[0216] Fig. 15 illustrates a configuration example of
an audio apparatus for avehicle according to the second
embodiment mounted in a car cabin.

[0217] Inthe same figure, a basic configuration of the
audio apparatus for a vehicle according to this embod-
iment includes, in the car cabin of a vehicle 300, an au-
dio unit 100A embedded in a center console, speaker
units 2A to 2D embedded in accordance with the seats
in the car cabin and can also include a portable audio
terminal (portable audio apparatus) 3 according to the
need of the passenger in addition to this basic configu-
ration,

[0218] In this embodiment, a general configuration is
used as an example in which the speaker units 2A and
2B are placed near the driver seat and assistant seat of
the vehicle 300 and the speaker units 2C and 2D are
placed behind the right and left rear seats, but the
number and locations of the speaker units are not limited
to the configuration example shown in Fig. 15 and can
be determined as appropriate according to the layout
and size, etc. of the seats in the car cabin.

[0219] Fig. 16 shows a block configuration of compo-
nents making up the audio apparatus for a vehicle in the
second embodiment and flows of radio signals between
those components.

<Audio unit 100A>

[0220] First, the apparatus configuration of the audio
unit 100A will be explained.

[0221] Reference numeral 112 denotes a plurality of
operation switches 112 that allow the passenger to se-
lect contents such as music and voice to be replayed in
the audio apparatus for a vehicle, set sound quality,
sound volume, replay balance or select the replay unit
such as CD and MD. Reference numeral 113 denotes a
display that displays the setting state set by the opera-
tion switches 112 and the replay state set by the replay
unit, etc. and can also be of a type provided with a touch
panel so that the display also assumes part of the func-
tion of the operation switches 112 (a display example of
the display 113 in this embodiment will be described lat-
er with reference to Fig. 23).

[0222] Reference numeral 114 denotes an external
communication unit to acquire contents to be replayed
by the audio apparatus for a vehicle from a communi-
cation apparatus outside the vehicle and it is possible
to use a communication module capable of receiving da-
ta via a cable or by radio using infrared rays, etc. from
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a radio communication apparatus connectable to a mo-
bile communication network in the city or information ap-
paratus such as a personal digital assistant (PDA) mo-
bile computer.

[0223] Reference numeral 115 denotes an audio stor-
age medium (memory) that stores contents acquired
fromthe outside viathe external communication unit 114
and can also be configured as detachable. This audio
storage medium 115 stores contents information such
as music compressed beforehand according to a sys-
tem like MP3, Solid Audio, Liquid Audio.

[0224] Reference numeral 116 denotes a radio com-
munication apparatus that carries out radio communi-
cation with the speaker units 2A to 2D and the portable
audio terminal 3 according to a predetermined commu-
nication protocol and this embodiment performs radio
communication based on a Bluetooth system, which is
an example of a short-distance radio communication
system used within a range of distance of several tens
of m.

[0225] Reference numeral 117 is a replay unit that
reads contents information such as music stored before-
hand in a storage medium such as CD, MD or cassette
tape. Reference numeral 111 denotes a microcomputer
that controls each block of the audio unit 100A above
and thereby provides contents reproduction by the
speaker units 2A to 2D and portable audio terminal 3,
which will be described later, and operates according to
a control program stored in memory.

[0226] Here, when contents information is sent to the
speaker units 2A to 2D, the audio unit 100A sends the
contents information compressed according to a prede-
termined system. That is, the microcomputer 111 sends
compressed contents information stored in the audio
storage medium 115 in the same data format from the
radio communication apparatus 1186, but in the case of
contents information read from the replay unit 117, the
microcomputer 111 compresses the contents informa-
tion in a predetermined format such as MP3, Solid Audio
and Liquid Audio above (in the case of MD, the same
data compression format stored in MD can be used) pri-
or to transmission thereof.

[0227] Note, that the audio unit 100A is driven by a
power supply supplied from a battery (not shown) of the
vehicle 300. Moreover, the individual structure and basic
function itself of each block of the audio unit 100A above
are presently generally known, and therefore their de-
tails will be omitted in this embodiment.

<Portable audio terminal 3>

[0228] Then, an apparatus configuration of the porta-
ble audio terminal 3 will be explained.

[0229] Reference numeral 132 denotes a plurality of
operation switches that allows the user to select con-
tents music (musical piece) or contents such as voice
to be replayed in the portable audio apparatus, set the
replay state such as replay start, stop and fast-forward
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of the selected contents, set sound quality, sound vol-
ume and replay balance. Reference numeral 133 de-
notes a display that displays the setting state and the
replay state, etc. set by the operation switches 132.
[0230] Reference numeral 134 denotes an external
communication unit to acquire contents to be replayed
by the portable audio apparatus from a communication
apparatus outside the vehicle and it is possible to use a
communication module capable of receiving data via a
cable or by radio using infrared rays, etc. from a radio
communication apparatus connectable to amobile com-
munication network in the city or information apparatus
such as a personal digital assistant (PDA) mobile com-
puter.

[0231] Reference numeral 135 denotes a radio com-
munication apparatus that carries out radio communi-
cation with the audio unit 100A and the speaker units
2A to 2D, according to the same predetermined com-
munication protocol (Bluetooth system) as that of the
audio unit 100A.

[0232] Reference numeral 136 denotes an audio stor-
age medium (memeory) that stores contents acquired
from the outside via the external communication unit
134 and can also be configured as detachable. This au-
dio storage medium 136 stores contents information
such as music compressed beforehand according to a
predetermined system like MP3, Solid Audio, Liquid Au-
dio.

[0233] Reference numeral 137 denotes a speaker
and/or headphone that outputs sound.

[0234] Reference numeral 131 denotes a microcom-
puter that controls each block of the portable audio ter-
minal 3 above and thereby provides the replay function
by the terminal as a single unit of replaying contents in-
formation stored in the audio storage medium 136 and
provides contents replay by the speaker units 2A to 2D,
which will be described later, and operates according to
a control program stored in memory.

[0235] Here, when contents information is sent to the
speaker units 2A to 2D, the portable audio terminal 3
sends the contents information compressed according
to a predetermined system.

[0236] That is, the microcomputer 131 sends com-
pressed contents information stored in the audio stor-
age medium 136 in the same data format from the radio
communication apparatus 135. When compressed con-
tents information stored in the audio storage medium
136 is output as sound from the speakers (or head-
phones) 137, the microcomputer 131 decodes the com-
pressed contents information according to the compres-
sion format and reproduces according to the decoded
data.

[0237] Note, that the portable audio terminal 3 is driv-
en by a power supply supplied from a battery (not
shown) in the terminal. Moreover, the individual struc-
ture and basic function itself of each block of the portable
audio terminal 3 above are presently generally known,
and therefore their details will be omitted in this embod-
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iment. Furthermore, the portable audio terminal 3 can
also include a replay unit that reads contents information
such as music pre-stored in a storage medium such as
CD, MD or cassette tape.

<Speaker units 2A to 2D>

[0238] Then, an apparatus configuration of the speak-
er units 2A to 2D will be explained.

[0239] Reference numeral 222 denotes a radio com-
munication apparatus that receives a radio signal, etc.
including contents (e.g. musical piece) from the audio
unit 100A or portable audio terminal 3 according to the
same predetermined communication protocel (Blue-
tooth system) as that of the audio unit 100A and portable
audio terminal 3 and sends the radio signal received
from the own speaker unit to the other speaker units at
the request of other speaker units as will be described
later.

[0240] Reference numeral 223 denotes a speaker
that outputs contents such as musical piece reproduced
from the radio signal received by the radio communica-
tion apparatus 222. Reference numeral 221 denotes a
microcomputer that controls the radio communication
apparatus 222 and speakers 223 above and thereby
provides the function of communication with other
speaker units and contents reproduction as will be de-
scribed later and operates according to a control pro-
gram stored in memory.

[0241] When the contents information compressed in
a predetermined format is received from the audio unit
100A or portable audio terminal 3, the microcomputer
221 of the speaker units 2A to 2D decodes the contents
information according to the protocol corresponding to
the compression format and reproduces sound from the
speaker 223 according to the decoded data.

[0242] Note, thatthe speaker units 2A to 2D are driven
by a power supply supplied from a battery (not shown)
of the vehicle 300. Moreover, the individual structure
and basic function itself of each block of each speaker
unit are presently generally known, and therefore their
details will be omitted in this embodiment.

[0243] The arrowedlines in Fig. 16 conceptually show
flows of radio signals transmitted/received between
components such as the audio unit 100A, portable audio
terminal 3 and speaker units 2A to 2D above.

[0244] The radio signals at least transmitted/received
to implement this embodiment include signals (herein-
after referred to as "music signals") including informa-
tion of contents (e.g., music) commonly sent to the
speaker units (including the portable audio terminal 3),
signals including individual audio replay characteristic
information (hereinafter referred to as "audio replay
characteristic signals") of each speaker unit corre-
sponding to desired sound quality, sound volume, replay
balance, etc. set by the passengers using the audio unit
100A and signals including sync information (hereinaf-
ter referred to as "synch signals")of individual sound out-
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put timing by the speaker units 2A to 2D.

[0245] These radio signals include not only the infor-
mation content above to be sent but also identification
information to identify the transmission source and
transmission destination and predetermined transmis-
sion error determination codes, etc.

[0246] Note, that the radioc communication system
used in each component is not limited to Bluetooth, but
any system can also be used if it allows high-speed and
large volume data transfer in such a way that there will
be no delay in transmission of contents information to
be reproduced in a space of the vehicle room in which
the audio apparatus for a vehicle is mounted.

[0247] In this embodiment, contents information is
transmitted/received to/from the speaker units 2A to 2D
compressed in the predetermined format above. How-
ever, if the radio communication system used allows
high-speed and large volume data transfer, by sending
music signals including decoded contents information
from the audio unit 100A or portable audio terminal 3, a
hardware or software module for implementing decod-
ing processing can be omitted from the speaker units
2A to 2D.

<Contents reproduction>

[0248] Then, the contents reproduction operation im-
plemented when the above components each act will be
explained with reference to Fig. 17 to Fig. 19A and Fig.
19B and Fig. 23.

[0249] Note, that the audio apparatus for a vehicle ac-
cording to this embodiment can reproduce various kinds
of contents (conversation, sports replay, news, etc.), but
in the following explanations, most general musical
pieces (music) will be taken as an example of typical
contents.

[0250] First, a basic music reproduction operation in
this embodiment will be outlined.

[0251] Fig. 23 shows a display example of the display
113 of the audio unit 100A. When the passenger wants
reproduction of musical pieces using the audio appara-
tus for a vehicle, the passenger operates the power
switch and thereby makes the audio unit 100A display
the setting screen in Fig. 23.

[0252] In this display screen, the passenger selects
some desired music source from among a plurality of
types of music sources to be replayed and registers the
external player as required. Here, the music source de-
notes the source of information to replay musical pieces.
[0253] Inthe exampleshown in Fig. 23, CD is selected
and the external player 1 is selected. Furthermore, in
this embodiment, the portable audio terminal 3 is select-
ed to be identifiable with an identification number, etc.
as the external player 1 through the setting operation by
the passenger from a screen (not shown) and when mu-
sic signals are sent from the relevant terminal and audio
unit 100A, the priority order in which the music signals
should be replayed is set.
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[0254] Then, according to the music source selection
operation above, a list of CD musical pieces inserted in
the replay unit 117 (CD player, in this case) beforehand
is automatically displayed in the left area of the display
and the passenger selects musical pieces to be re-
played using the cursor key, etc. near the right end of
the audio unit 100A.

[0255] Furthermore, the passenger can set audio re-
play characteristics such as sound quality, sound vol-
ume and replay balance (including the setting of a pseu-
do-silenced state, which will be described later) during
voice output fromthe speaker units 2A to 2D individually
for each speaker unit using the operation switches 112,
which are not shown in Fig. 23 (Note, if no setting is
performed, predetermined default settings are used).
[0256] Then, when the passenger performs opera-
tions such as "Replay", "Fast-forward" and "Stop" as re-
quired, the audio unit 100A sends music signals includ-
ing information on the selected musical pieces and con-
trol signals including control information such as stop
and fast-forward to the speaker units 2A to 2D and
sends audio replay characteristic signals including au-
dio reply characteristic information set by the passenger
(or default) to each speaker unit individually.

[0257] Then, the speaker units 2A to 2D reproduce
the music signals received from the audio unit 100A ac-
cording to the audio replay characteristic signals and
control signals received in the same way and outputs a
replay signal created by reproduction as sound from the
speakers 223,

[0258] Atthistime, inthis embodiment, since the port-
able audio terminal 3 is registered as the external player
1 as shown above, if the relevant terminal is inside or
near the car cabin of the vehicle 300, the headphone
137 can also reproduce the musical pieces of the same
contents as those of the relevant speaker unit.

[0259] Moreover, in the order of reproduction of mu-
sical pieces previously set by the passenger from the
audio unit 100A, for example, if the audio unit 100A is
higher than the portable audio terminal 3, it is possible
to output the musical pieces included in the music sig-
nals from the speaker units 2A to 2D by sending the mu-
sic signals from the relevant terminal when the music
signals are not sent from the relevant unit yet. In this
case, the portable audio terminal 3 also sends an audio
replay characteristic signal according to the setting re-
garding the replay characteristics set by the user from
the relevant terminal. The music replay priority informa-
tion set by this passenger can be sent from the audio
unit 100A to each speaker unit at predetermined or un-
determined intervals as a control signal including the pri-
ority information.

[0260] If the contents to be reproduced is a musical
piece, for example, a delimitation (unit) of the amount of
information when the music signal is sent from the audio
unit 100A (or portable audio terminal 3) can be a unit of
one musical piece or a plurality of musical pieces or a
unit of a predetermined time of a few seconds or so to
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divide one musical piece into a plurality of portions. In
the case of radio broadcasting, the unit is preferred to
be a shorter time unit to secure real-time broadcasting.
Any way, design can be conducted in such a way as to
arrange the amount of information to be sent in prede-
termined units according to factors such as over what
extent of time the frequency band used in the adopted
radio communication system can be occupied by the au-
dio apparatus for a vehicle according to this embodi-
ment.

[0261] Fig. 17 is a flow chart of musical piece repro-
duction processing in the audio unit 100A in the second
embodiment and shows the control procedure executed
by the microcomputer 111 according to a control pro-
gram pre-stored in memory.

[0262] In the same figure, in step 3201: it is judged
whether any of operation switches 112 is operated and
if the judgment result is YES (operated), the process
goes to step S205 and if the judgment result is NO (not
operated), the process goes to S202.

[0263] Step S202 to step S204: Since none of the op-
eration switches 112 is operated, the setting state of an
internal flag F that indicates whether the audio unit 100A
sends a radio signal or not is judged (step S202), and if
this judgment results in F=1 (the radio signal is sent), it
is judged whether a stop signal to stop the transmission
of the radio signal from the relevant unit has been re-
ceived from the portable audio terminal 3 or not (step
$203), and if F=0 (transmission of the radio signal is
stopped), the process returns to step S201.

[0264] Then, ifthe judgmentin step S203 is NO (when
no stop signal has been received), the process goes to
step S208 to continue the transmission of the radio sig-
nal and if the judgment in step S203 is YES (the stop
signal has been received), the internal flag is set to F=0
(step S204) and the process returns to step S201.
[0265] Step S205: The type of the operation switch
whose operation has been detected in the judgment in
step S201 from among the operation switches 112 is
judged and if the operated switch is a switch related to
audio replay ("Replay" switch illustrated in Fig. 23), the
process goes to step S206 and if the operated switch is
a switch related to replay stop ("Stop" or "Pause” switch
illustrated in Fig. 23), the process goes to step S206,
and if the operated switch is a switch related to the audio
characteristic setting (switch not shown which allows the
audio replay characteristic above), the process goes to
step S211.

[0266] Step S206 and step S207: Since the audio unit
100A has instructed reproduction, a stop signal is sent
to the relevant terminal (step S206) to prohibit a radio
signal from being sent from the portable audio terminal
3 and the internal flag is set to F=1 (radio signal is sent)
(step S207).

[0267] Step S208 to step S210: Before the switch
about audio replay ("Replay" switch) is operated, the
above selected musical pieces on the display in Fig. 23
are read from the audio storage medium 115 (or storage
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medium inserted into the replay unit 117), music signals
including information on the musical piece (information
of compressed data format) are created (step S208), the
created music signals are sent in a predetermined unit
together from the radio communication apparatus 116
according to a predetermined communication protocol
(step S209) and the process returns to step S201.
[0268] Then, when the operation of the switch about
replay stop ("Stop" switch) is detected in step S205, the
internal flag is set to F=0 (transmission of the radio sig-
nal is stopped) (step S210) and the process returns to
step S201.

[0269] That is, when the transmission of the music
signal is started according to the operation of the "Re-
play" switch, the transmission of the music signals each
containing a predetermined unit amount of information
of the musical pieces continues until all selected musical
pieces are sent until the operation of the switch about
replay stop is detected.

[0270] Note, when the "Pause” switch is operated, the
internal flag is held to F=1 (radio signal is sent), the
transmission of the music signals can be temporarily
stopped.

[0271] Step S211: When the operation of the switch
about the setting of the audio characteristics is detected
in step S205, the internal flag F setting state is judged
(step S211), and if this judgment is F=1 (radio signal is
sent), the process goes to step S212 to send the audio
replay characteristic signal according to the relevant
setting and if F=0 (transmission of the radio signal is
stopped), the process returns to step S201.

[0272] Step S212 to step S214: In order to realize a
desired sound field according to the operation of the
switch about the operated audio characteristic setting,
the setting information on the replay characteristic such
as sound quality, sound volume and replay balance of
the speaker units 2A to 2D of memory (not shown) in
the microcomputer 111 is updated (step S212, step
5§213), the audio replay characteristic signal according
to the updated setting information is individually sent to
each speaker unit (step S214) and the process returns
to step S201.

[0273] Here, the memory, which is not shown, of the
microcomputer 111, stores location information of all the
speaker units 2A to 2D and setting information on the
audio replay characteristics to realize a general sound
field at those locations (for example, when the relevant
audio apparatus for a vehicle is mounted in the vehicle
300).

[0274] The setting information above is pre-stored as
a default setting and the relevant setting information in
step S212 and step $213 can be updated for the setting
items such as sound quality, sound volume and replay
balance except the location information of the relevant
speaker units. Thus, no matter what characteristic is set,
musical pieces are replayed with an optimal sound field
according to the installation location of the speaker units
2A to 2D.
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[0275] Moreover, the setting of the audio replay char-
acteristic (sound field setting) using the operation
switches 112 in the audio unit 100A includes choices
like setting of sound volume to zero, setting for gener-
ating a pseudo-silenced state or setting for generating
sound stripped of a specific frequency component, etc.
for a desired speaker unit of the four speaker units.
[0276] The reason why these settings are possible in
this embodiment is that as described above, the setting
information about the audio replay characteristic in-
cludes location information of all the speaker units 2A
to 2D, and so it is possible to realize replay character-
istics taking into account the other speaker units when
one speaker unit tries to replay sound with a desired
sound field.

[0277] Thatis, in order to generate a pseudoe-silenced
state at a seat corresponding to a specific speaker unit,
it is possible to change the phase of the sound output
from the speaker unit opposite to the phase of the sound
output from another speaker unit within the range in
which the voice reaches the seat corresponding to the
speaker unit and set the volume level based on the rel-
evant location information. Furthermore, in order to gen-
erate sound stripped of a specific frequency component,
it is possible to apply filtering before the speaker unit
outputs the replay signal from the speaker 223.

[0278] Therefore, the setting information that can re-
alize such a replay signal is sent to each speaker unit
through the audio replay characteristic signal according
to the setting of the audio replay characteristics in the
audio unit 100A.

[0279] Fig. 18 is a flow chart of musical piece replay
processing in the speaker units 2A to 2D in the second
embodiment and shows the control procedure executed
by the microcomputer 221 of each speaker unit accord-
ing to a control program pre-stored in memaory.

[0280] Inthe samefigure, instep S221 and step S222:
itis judged whether an audio replay characteristic signal
directed to the own speaker unit has been received from
the audio unit 100A (step S221) and if the judgment re-
sultis NO (the relevant signal is not received), the proc-
ess goes to step S223 and if the judgment result is YES
(the relevant signal has been received), the audio replay
characteristics of the own speaker unit are updated ac-
cording to the setting information included in the re-
ceived audio replay characteristics signal (step S222)
and the process goes to S223.

[0281] Step S223, step S224: It is judged whether a
musical signal is received from the audio unit 100A or
portable audio terminal 3 or not (step $223), and if the
judgment result is NO (the relevant signal is not re-
ceived), the process returns to step S221. When the
judgment result in step S223 is YES (the relevant signal
has been received), it is judged whether the received
musical signal is not sent from either ocne component of
the audio unit 100A or portable audio terminal 3 or both
are a plurality of types of musical signals including the
musical signals sent from an external player, which is
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not set on the display screen in Fig. 23 or not (step
S224),
[0282] Step S225: As the audio unit 100A sets priority,

each speaker unit at least receives a transmitted control
signal and thereby priority in replaying musical signals
is set, and therefore if the judgment result in step S224
is YES (musical signals are received from a plurality of
types of sources), any one of the plurality of types of
received musical signals is selected according to the
preset priority in this step (step $225) and the process
goes to step S228.

[0283] Step S226, step S227: When the judgment re-
sult in step S224 is NO (a plurality of types of musical
signals has not been received), it is judged whether no
musical signal has been received (step $S226) and if this
judgment result is NO (one musical signal has been re-
ceived within a predetermined time), the process goes
to step S228. On the other hand, if the judgment result
in step S226 is YES (when no musical signal has been
received beyond the predetermined time), a control sig-
nal requesting a transfer of the musical signal is sent to
the other speaker units (three speaker units other than
the own speaker unit because in this embodiment, the
musical information itself of a predetermined unit includ-
ed in the musical signal has a contentcommon to all the
speaker units) and when the musical signals are trans-
ferred from the other speaker units to the own speaker
unitin response to the control signal, the musical signals
are received (step S227) and the process goes to step
$228.

[0284] Step 228: Itis judged whether special process-
ing should be applied during sound output, for example,
whether a child seat is attached to the seat correspond-
ing to the own speaker unit, or whether a pseudo-si-
lenced state is set.

[0285] More specifically, it is possible to judge wheth-
er a child seat is attached to the seat corresponding to
the own speaker unit, for example, using a general sys-
tem such as a detection system based on the output sig-
nal of an ultrasonic sensor provided in the car cabin or
a detection system that detects a signal transmitted from
an oscillator provided at the child seat from an antenna
embedded in each seat and detects the child seat based
on the size of the detected signal, and it is possible to
receive a control signal including information expressing
the detection state from the audio unit: 100A at prede-
termined or undetermined intervals.

[0286] Furthermore, it is possible to judge whether a
pseudo-silenced state is set or not by referencing the
audio replay characteristic updated in step S222.
[0287] Step S229: Since it is judged in step S228 that
special processing is required, in this step, a musical
signal including an amount of information of a predeter-
mined unit whose reception is detected in step S223 (or
acquired from another speaker unit) is decoded accord-
ing to a decoding protocol that conforms to the protocol
at the time of compression and converted to a replay
signal (that is, a signal of opposite phase realizing a
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pseudo--silenced state, signal of sound level 0 or signal
with a predetermined frequency component filtered out,
etc.) with reference to the audio replay characteristic up-
dated in step S222 according to a desired sound field
set by the audio unit 100A. This allows the passenger
seated on a specific seat to drive the speaker unit cor-
responding to the seat in a condition according to his/
her preference, for example, to set the speaker unit in
a pseudo-silenced state in the case of a seat to which
a child seat is attached or set the speaker unit to only
output sound that will not adversely affect the child.
[0288] Step 230: Since it is judged in step S228 that
special processing is not required, in this step, a musical
signal including an amount of information of a predeter-
mined unit whose reception is detected in step S223 (or
acquired from another speaker unit) is decoded accord-
ing to a decoding protocol that conforms to the protocol
at the time of compression and converted to a replay
signal with reference to the audio replay characteristic
updated in step S222 according to a desired sound field
set by the audio unit 100A.

[0289] Step S231 and step S232: At the time of re-
ception of the musical signal received this time or based
on a sync signal common to the speaker units sent by
a predetermined speaker unit, the timing of outputting
the replay signal created in step S229 or step S230 from
the speaker 223 of the own speaker unit is adjusted
(step S231) and the relevant replay signal is output as
sound from the speaker 223 (step S232) at the adjusted
output timing and the process returns to step S221.
[0290] Fig. 19A and Fig. 19B are flow charts of the
music replay processing in the portable audio terminal
3 according to the second embodiment and show the
control procedure carried out by the microcomputer 131
according to a control program pre-stored in memory.
[0291] In the same figure, in step S241: It is judged
whether any of the operation switches 132 has been op-
erated, and if the judgment result is YES (operated), the
process goes to step S250 and if the judgment result is
NO (not operated), the process goes to step S242.
[0292] Step S242, step S243: It is judged whether a
musical signal has been received from the audio unit
100A, and if the judgment result is NO (the relevant sig-
nal has not been received), the process goes to step
S247 and if the judgment result is YES (the relevant sig-
nal has been received), the setting state of an internal
flag F2 that indicates whether reception of the musical
signal from the outside (audio unit 100A) is possible or
not (step S243) is judged, and if the judgment result is
F2=0 (reception of the relevant signal is prohibited), the
process goes to step S247 and if F2=1 (reception of the
relevant signal is allowed), the process goes to step
S244.

[0293] Step S244 to step S246: Since the setting state
of the internal flag F2 is F2=1, the received musical sig-
nal is converted to a replay signal (step S244) according
to the replay characteristic preset by the user of the port-
able audio terminal 3, the replay signal is output as
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sound to the speaker (headphone) 137 (step S245), the
sefting state of an internal flag F1 that indicates whether
the musical signal including the musical piece informa-
tion read from the audio storage medium 136 by the rel-
evant terminal should be sent independently or not is
set to F1=0 (transmission of the relevant signal is pro-
hibited) (step S246) and the process goes to step S247.
[0294] Step S247 to step S249: The setting state of
an internal flag FO that indicates whether a radio signal
is sent from the portable audio terminal 3 or notis judged
(step S247) and if the judgment result is FO=1 (the radio
signal is sent), itis judged whether a stop signal instruct-
ing that the transmission of the radio signal from the rel-
evant terminal should be stopped has been received
from the audio unit 100A or not (step S248) and if FO=0
(transmission of the radio signal is stopped), the process
returns to step S241.

[0295] If the judgment result in step S248 is NO (the
stop signal has not been received), the process goes to
step S254 to continue the transmission of the radio sig-
nal and if the judgment resultis YES (when the stop sig-
nal has been received), the internal flag FO is setto FO=0
(step S249) and the process returns to step S241.
[0296] Step S250: The type of the operation switch of
the operation switches 132, which is detected to have
been operated in the judgment in step S241, is judged
and if the operated switch is the switch about audio re-
play ("Replay" switch), the process goes to step S251,
and if itis the switch about replay stop ("Stop" or"Pause”
switch), the process goes to step S258, and if it is the
switch about mode setting, the process goes to step
S$259, and if it is the switch about audio characteristic
setting, the process goes to step S265.

[0297] Step S251 and step S252: Since the operation
switch of the portable audio terminal 3 has instructed a
replay, the setting state of the internal flag F1 is judged
and if this judgment result is F1=0 (transmission of the
musical signal from the relevant terminal is prohibited),
the process goes to step 8253, and if F1=1 (transmis-
sion of the musical signal from the relevant terminal is
allowed), a stop signal is sent to the relevant unit to pro-
hibit the radio signal from being sent from the audio unit
100A (step S252) and the process goes to step S253.
[0298] Step S253: The internal flag FO is set to FO=1
(radio signal is sent) and the process goes to step S208.
[0299] Step S254: Before the switch about audio re-
play ("Replay" switch) is operated, the musical piece se-
lected by the user is read from the audio storage medi-
um 136 and a musical signal including the information
on the musical piece is created.

[0300] Step S255 to step S258: The setting state of
the internal flag F1 is judged (step S255), and if the judg-
ment result is F1=0 (transmission of the musical signal
from the relevant terminal is prohibited), the musical sig-
nalcreatedin step S254 is output as soundto the speak-
er (headphone) 137 of the relevant terminal (step S2586)
and if F1=1 (transmission of the musical signal from the
relevant terminal is allowed), the musical signals creat-
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ed in step S254 are arranged in a predetermined unit
and sent from the radic communication apparatus 135
according to a predetermined communication protocol
(step S257) and the process returns to step S241.
[0301] Then, when an operation of the switch about
replay stop ("Stop" switch) is detected in step $250, the
internal flag FO is set to FO=0 (transmission of the radio
signal is stopped) (step S258) and the process returns
to step S241.

[0302] Thatis, when the internal flag FO=0 (transmis-
sion of the radio signal is stopped) if the internal flag
F1=1, once the transmission of the musical signals is
started according to the operation of the "Replay" switch
until an operation of the switch about replay stop is de-
tected, musical signals each including a predetermined
unit amount of musical piece information are sent until
all the selected musical pieces are sent. Furthermore, if
the "Pause" switch is operated while the musical signals
are being sent, it is possible to temporarily stop the
transmission of the musical signals while holding the in-
ternal flag FO=1 (radio signal is sent). Then, when the
internal flag F1=0, the musical pieces independently re-
played by the portable audio terminal 3 are output from
the speaker (headphone) 137.

[0303] Step S259 to step S261: Since an operation of
the switch about mode setting is detected in step 5250,
it is judged whether the operation has set the transmis-
sion switch to ON (step S259), and the state of the in-
ternal flag F1 that indicates whether transmission of the
musical signals from the relevant terminal is possible or
not is set according to the judgment (F1=1 when the rel-
evant switch is ON: step S260, F1=0 when the relevant
switch is OFF: step S261).

[0304] Step S262 to step S264: Since an operation of
the switch about mode setting is detected in step $250,
itis judged whether the operation has set the reception
switch to ON (step S262), and the state of the internal
flag F2 that indicates whether reception of the musical
signals from the audio unit 100A is possible or not is set
according to the judgment (F2=1 when the relevant
switch is ON: step S263, F2=0 when the relevant switch
is OFF: step S264).

[0305] Step S265, step S266: When an operation of
the switch about audio characteristic setting is detected
in step 8250, the setting states of the internal flags FO
and F1 are judged and if FO=F1=1, the process goes to
step S268 and if FO=0, or FO=1 and F1=0, the process
retumns to step S241.

[0306] Step S267 to step S269: In order to realize a
desired sound field according to the operation of the op-
erated switch about the audio characteristic setting and
in order to realize a desired sound field according to the
setting information on the replay characteristics such as
sound quality, sound volume and replay balance of the
speaker units 2A to 2D of memory (not shown) in the
microcomputer 131, the setting information on the re-
play characteristics such as sound quality, sound vol-
ume and replay balance of the speaker units 2A to 2D
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of memory (not shown) in the microcomputer 131 is up-
dated (step S267, step S268), and the audio replay
characteristic signal according to the updated setting in-
formation is sent to each speaker unit individually (step
S$269) and the process returns to step S241.

[0307] According to this embodiment described
above, it is possible to discard cables connecting the
audio unit 100A and speaker units 2A to 2D and make
mounting of each component in the car cabin easier.
This eliminates the need for the designer of the vehicle
to consider the cabling locations or operability of ca-
bling, thus improving the degree of freedom of design.

[Third embodiment]

[0308] Then, a third embodiment, which is based on
the audio apparatus for a vehicle according to the sec-
ond embodiment above, will be explained. In the follow-
ing explanations, overlapping explanations about the
same configurations as those in the second embodi-
ment will be omitted and explanations will be focused
on characteristic sections of this embodiment.

[0309] In the speaker units shown in Fig. 15, this em-
bodiment groups, for example, the speaker units 2A and
2B corresponding to the driver seat and assistant seat
and the speaker units 2C and 2D corresponding to the
right and left rear seats, and replays musical pieces dif-
fering from one group to another. When such grouping
is set, it is possible to allow the passengers to arbitrarily
set a group including at least one speaker unit from the
operation switches 112 of the audio unit 100A and from
a predetermined display screen (not shown) using the
display 113.

[0310] Furthermore, this embodiment'allows the pas-
senger to select a musical piece source or a musical
piece to be replayed for every group set by the passen-
ger by displaying the display screen illustrated in Fig. 23
for every group.

[0311] Fig. 20 is a flow chart of music replay process-
ing in the audio unit 100A in the third embodiment, and
since the basic processing configuration is almost the
same as the flow chart in Fig. 17 described in the second
embodiment, the characteristic processing in this em-
bodiment will be explained.

[0312] Inthis embodiment, the audio unit 100A needs
to send musical signals differing from one preset group
to another. Therefore, in this embodiment, when an op-
eration of the switch about audio replay is detected in
step S106 before a stop signal is sent to the portable
audio terminal 3 in step S108, a selected musical piece
is set for every preset group in step S107 prior to setting
the internal flag F to 1.

[0313] Then, in step S110 and step S111, musical
piece information for every group is read from the audio
storage medium 115, etc., their respective musical sig-
nals are created and those musical signals are sent to
each speaker unit that makes up each group by a pre-
determined unit amount. At this time, the audio unit
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100A includes the identification information of the group
to which each speaker unit belongs in the musical signal
to be sent.

[0314] Furthermore, whenthe audio replay character-
istic is allowed to be set for every group, it is possible to
send an audio replay characteristic signal according to
the setting in step S115 and step S116.

[0315] Fig. 21 is a flow chart of music replay process-
ing in the speaker units 2A to 2D in the third embodi-
ment, and since the basic processing configuration is
almost the same as the flow chart in Fig. 18 described
in the second embodiment, the characteristic process-
ing in this embodiment will be explained.

[0316] When a plurality of types of musical signals is
received in step S124, in step $125, the speaker units
2A to 2D perform processing of selecting musical sig-
nals according to preset replay priority in the same way
as in the second embodiment and at the same time se-
lects a musical signal from among the received musical
signals, including the identification information of the
group to which the own unit belongs.

[0317] Then, whenitis not possible to receive musical
signals in step S126, it is necessary to select the musical
signal including the identification information of the
group to which the own speaker unit belongs from
among the musical signals received as a result of re-
questing other speaker units for musical signals in step
S127. Or when another speaker unit of the group to
which the own speaker unit belongs can be recognized
by a plurality of musical signals received so far, it is pos-
sible to directly request another speaker unit that be-
longs to the same group to transfer the musical signal.
[0318] Fig. 22A and Fig. 22B are flow charts of music
replay processing in the portable audio terminal 3 in the
third embodiment, and since the basic processing con-
figuration is almost the same as the flow charts in Fig.
19A and Fig. 19B described in the second embodiment,
the characteristic processing in this embodiment will be
explained.

[0319] As in the case of the above-described audio
unit 100A, the portable audio terminal 3 needs to send
musical signals differing from one preset group to an-
other in this embodiment. Therefore, when an operation
of the switch about audio replay is detected in step S151
and the judgment result in step S152 is the internal flag
F1=1 (transmission of musical signals from the relevant
terminal is allowed), this embodiment sets musical piec-
es selected for every preset group in step S153 before
a stop signal is sent to the audio unit 100A in step S154.
[0320] Then, in step S156 and step S159, musical
piece information for every group is read from the audio
storage medium 1386, etc., their respective musical sig-
nal are created and those musical signals are sent to
each speaker unit that makes up each group by a pre-
determined unit amount. At this time, the portable audio
terminal 3 includes the identification information of the
group to which each speaker unit belongs in the musical
signal to be sent.
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[0321] Furthermore, when the audio replay character-
istic is allowed to be set for every group, as in the case
of the above-described audio unit 100A, it is possible to
send an audio replay characteristic signal according to
the setting in step S170 and step S171.

[0322] This embodiment allows individual passen-
gers to listen to contents according to their preference
in set group units and is ideally applicable to a vehicle
with a large room such as a wagon car and bus.
[0323] The second and third embodiments above de-
scribe the audio unit 100A as a stationary type as shown
in Fig. 15, but the present invention is not limited to such
a system configuration. If the audio unit 100A is imple-
mented as a terminal that the passenger can carry with
him/her, that terminal can be carried into the vehicle by
the passenger, making it possible to transfer musical
signals to be replayed to a plurality of speaker units via
radio communication as described above, eliminating a
troublesome operation required in the above stationary
type audio unit 100A to secure (transfer) musical piece
information to the audio unit 100A before musical pieces
are replayed, etc., thus improving operability.

[0324] The secondand third embodiments above pro-
vide an easy-to-mount audio apparatus for a vehicle, its
contents reproduction method and sound reproduction
apparatus.

[0325] That is, the second and third embodiments
above can discard cables connecting the audio unit
100A and a plurality of speaker units 2A to 2D and sim-
plify mounting in the vehicle. This eliminates the need
for the designer of the vehicle to consider cabling loca-
tions, thus increasing the degree of freedom of design.
[0326] Furthermore, according to the third embodi-
ment above, the speaker units 2A to 2D are located in
accordance with the seats of the vehicle 300 and by
sending a radio signal including contents different from
those for the other speaker units to the speaker unit cor-
responding to a specific seat, it is possible to allow in-
dividual passengers to listen to contents according to
their preference.

[0327] Furthermore, the second and third embodi-
ments above can reproduce contents with an optimal
sound field according to the locations of the speaker
units 2A to 2D.

[0328] Furthermore, the second and third embodi-
ments above can generate a pseudo-silenced state or
output sound stripped of a specific frequency compo-
nent.

[0329] Furthermore, the second and third embodi-
ments above allow the passenger seated on a specific
seat to drive the speaker unit corresponding to the seat
in a condition according to his/her preference, for exam-
ple, set the speaker unit to only output sound that will
not adversely affect the child in the case of a seat to
which a child seat is attached.

[0330] Furthermore, in the second and third embodi-
ments above, the audio unit 100A is made portable and
can be carried into the vehicle, making it possible to
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transfer contents to be replayed to a plurality of speaker
units via radio communication, eliminating a trouble-
some operation to transfer contents to the apparatus on
the vehicle side, etc.

[0331] Furthermore, when a radio signal is sent, the
second and third embodiments above send contents to
be sent through the radio signal by dividing the contents
by a predetermined unit amount of information to a plu-
rality of speaker units. This makes it possible to efficient-
ly send contents according to the time during which the
frequency band available to radio communications can
be occupied.

[0332] Furthermore, according to the second and
third embodiments above, even if radio signals are sent
from, for example, a stationary unit in the car cabin and
a portable unit as the radio signals from the audio unit
100A, the same contents received from any one unit can
be reproduced by a plurality of speaker units.

[0333] As many apparently widely different embodi-
ments of the present invention can be made without de-
parting from the spirit and scope thereof, it is to be un-
derstood that the invention is not limited to the specific
embodiments thereof except as defined in the claims.

Claims

1. An audio system that reproduces contents informa-
tion as sound in a vehicle, comprising:

a portable audio apparatus (200, 200a, 200b)
carried by a passenger of said vehicle; and
an audio apparatus (100) mounted in said ve-
hicle,

characterized in that said portable audio ap-
paratus comprises:

contents information retaining means (204) for
retaining contents information; and
transmitting means (205) for transmitting said
contents information to said audio apparatus at
least by means of radio communication, and
said audio apparatus comprises:

receiving means (110) for receiving said
contents information from said portable au-
dio apparatus at least by means of radio
communication; and

controlling means (101, 103) for reproduc-
ing said contents information received by
said receivingmeans and outputting the re-
produced information as sound from a
speaker (28) mounted in said vehicle.

2. The audio system according to claim 1, character-
ized in that said audio apparatus further compris-
es:
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an operation switch (24, 106 to 109) that allows
the passenger of said vehicle to input an oper-
ation of said audio system; and

operation signal transmitting means (110) for
transmitting an operation signal corresponding
to the operation of said operation switch to said
portable audio apparatus at least by means of
radio communication, and

said portable audio apparatus further compris-
es controlling means (203) for controlling the
own operation according to said operation sig-
nal received from said audio apparatus at least
by means of radic communication.

The audio system according to claim 1 or 2, char-
acterized in that at least any one of said audio ap-
paratus and said portable audio apparatus further
comprises selecting means capable of selecting a
communication execution state in which contents
information is transmitted between both apparatus-
es or a non-communication execution state in which
contents information is not transmitted.

The audio system according to one of the preceding
claims, characterized in that at least said audio
apparatus further comprises displaying means (24)
for visibly displaying the state of communication be-
tween said audio apparatus and said portable audio
apparatus.

The audio system according to one of the preceding
claims, characterized in that said audio apparatus
identifies said portable audio apparatus that exists
in a predetermined radio communication area of
said audio apparatus and further comprises system
constructing means (101, 110) for constructing a ra-
dio communication system made up of the identified
portable audio apparatus and said audio apparatus,
and

said audio apparatus acquires said contents
information from the portable audic apparatus iden-
tified by said system constructing means.

The audio system according to claim 5, character-
ized in that said audio apparatus further comprises
instructing means capable of, when a plurality of
contents information pieces is received from a plu-
rality of portable audio apparatuses identified by
said system constructing means, instructing simul-
taneous reproduction of the plurality of contents in-
formation pieces, and

said controlling means, when simultaneous
reproduction is instructed by said instructing
means, outputs at least any one contents informa-
tion piece from among the plurality of contents in-
formation pieces whose simultaneous reproduction
is instructed from said speaker and at the same time
remotely controls said plurality of portable audio ap-
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paratuses so that the other contents information
pieces are reproduced by at least any one of the
plurality of portable audio apparatuses identified by
said system constructing means.

The audio system according to claim 5 or 6, char-
acterized in that said receiving means can receive
contents information from the plurality of portable
audio apparatuses identified by said system con-
structing means,

said audio apparatus further comprises set-
ting means capable of, when a plurality of contents
information pieces is received from the plurality of
portable audio apparatuses identified by said sys-
tem constructing means, setting priority of the plu-
rality of portable audio apparatuses in order to set
the order of reproducing those contents information
pieces, and

said controlling means, when the priority is set
by said setting means, sequentially performs con-
trol that contents information received from one
portable audio apparatus is output as sound from
the speaker mounted in said vehicle on said identi-
fied plurality of portable audio apparatuses accord-
ing to said priority.

The audio system accordingto claim 5, 6 or 7, char-
acterized in that said system constructing means,
forthe purpose of identifying said portable audio ap-
paratuses detected in said vehicle, which is said
predetermined radio communication area, assigns
individual identification addresses and constructs
said radio communication system with all portable
audio apparatuses, which have been assigned
identification addresses, and said audio apparatus.

The audio system according to claim 5, 6, 7 or 8,
characterized in that said system constructing
means transmits a first radio signal with directivity
in said vehicle and identifies said portable audio ap-
paratus that exists in said predetermined radio com-
munication area (L1 to L4, L11 to L14) basedon a
second radio signal received from said portable au-
dio apparatus according to the transmission of the
radio signal.

The audio system according to claim 9, character-
ized in that said predetermined radio communica-
tion area (L1 to L4) corresponds to a seat position
(2, 3, 4) placed in said vehicle.

The audio system according to claim 9 or claim 10,
characterized in that said predetermined radio
communication area (L11 to L14) corresponds to a
position (5a to 5d) of the mount of said portable au-
dio apparatus placed in said vehicle.

The audio system according to any one of claims 9
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to 11, characterized in that said system construct-
ing means sends a first radio signal from a radio
antenna (34) installed almost in the center of said
vehicle.

Acontents reproduction method of an audio system
that reproduces contents information as sound in a
vehicle, characterized by comprising:

a system constructing step of constructing a
communication system constructed of a porta-
ble audio apparatus (200, 200a, 200b) carried
by a passenger of said vehicle and an audio
apparatus (100) mounted in said vehicle that
performs at least radio communication;

a contents information transmitting step of
transmitting contents infermation pre-stored in
said portable audio apparatus to said audio ap-
paratus at least by means of radio communica-
tion; and

a sound reproducing step of receiving and re-
producing said contents information sent in
said contents information transmitting step by
said audio apparatus at least by means of radio
communication and outputting the reproduced
information as sound from a speaker (28)
mounted in said vehicle.

The contents reproduction method according to
claim 13, characterized by further comprising:

an operation inputting step allowing the pas-
senger of said vehicle to input an operation of
said audio system;

an operation signal transmitting step of trans-
mitting an operation signal according to the op-
eration input in said operation inputting step to
said portable audio apparatus at least by
means of radio communication; and

a reproducing step in which said portable audio
apparatus reproduces contents information re-
tained in the portable audio apparatus in re-
sponse to said operation signal received from
said audio apparatus at least by means of radio
communication.

The contents reproduction method according to
claim 13 or 14, characterized in that said radio
communication system is constructed in said sys-
tem constructing step only at the beginning of audio
control.

The contents reproduction method according to
claim 13, 14 or 15, characterized in that said radio
communication system is constructed in said sys-
tem constructing step at a predetermined time in-
terval.
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The contents reproduction method according to any
one of claim 13, claim 15 and claim 16, character-
ized in that in order to identify said portable audio
apparatus detected in said vehicle as a predeter-
mined radio communication area, said system con-
structing step assigns individual identification ad-
dresses and constructs said radio communication
system with all portable audio apparatuses with the
identification addresses assigned and said audio
apparatus.

An audio apparatus for a vehicle (100) mounted in
a vehicle that reproduces contents information as
sound in said vehicle, characterized by compris-
ing:

system constructing means (101, 110) for con-
structing a radio communication system con-
structed of a portable audio apparatus (200,
200a, 200b) carried by a passenger of the ve-
hicle and said audio apparatus;

receiving means (110) for receiving said con-
tents information from said portable audio ap-
paratus at least by means of radio communica-
tion; and

controlling means (101, 103) for reproducing
said contents information received by said re-
ceiving means and outputting the reproduced
information as sound from a speaker (28)
mounted in said vehicle.

19. The audio apparatus for a vehicle according to

20.

claim 18, characterized in that said system con-
structing means constructs, when a plurality of said
portable audio apparatuses is identified, a radio
communication system including the plurality of
portable audio apparatuses, and

said controlling means, between said plurality
of portable audio apparatuses, transfers contents
information retained in a first portable audio appa-
ratus to a second portable audio apparatus via radio
communication and controls so that the contents in-
formation is reproduced as sound in said second
portable audio apparatus.

A contents reproduction method of an audio appa-
ratus for a vehicle (100) mounted in said vehicle to
reproduce contents information as sound in said ve-
hicle, characterized by comprising:

a system constructing step of constructing a ra-
dio communication system constructed of a
portable audio apparatus (200, 200a, 200b)
carried by a passenger of said vehicle and said
audio apparatus;

a receiving step of receiving said contents in-
formation from said portable audio apparatus
at least by means of radio communication; and
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21.

22

23.

24.
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a sound reproducing step of reproducing said
contents information received in said receiving
step and outputting the reproduced information
as sound from a speaker (28) mounted in said
vehicle.

The contents reproduction method according to
claim 20, characterized in that, when a plurality of
said portable audio apparatuses is identified in said
system constructing step, a radio communication
system including the plurality of portable audio ap-
paratuses is constructed, and

said sound reproducing step, between said
plurality of portable audio apparatuses, transfers
contents information retained in a first portable au-
dio apparatus to a second portable audio apparatus
via radio communication and controls so that the
contents information is reproduced as sound in said
second portable audio apparatus.

The audio system according to one of claims 1 to
12, characterized in that the audio apparatus
(100) mounted in said vehicle constructs a radio
subsystem in said vehicle made up of audio control-
ling means (100A) equipped with a first radio com-
munication apparatus (116) and a plurality of speak-
er units (2A to 2D) equipped with a second radio
communication apparatus (222),

saidfirstand second radio communication ap-
paratuses can carry out radio communications
based on a predetermined radio communication
protocol, and

said plurality of speaker units receives a radio
signal sent from the first radio communication ap-
paratus of said audio controlling means by said sec-
ond radio communication apparatus and reproduc-
es contents information included in the received ra-
dio signal according to characteristic information in-
dividually set for each speaker unit.

The audio system according to claim 22, charac-
terized in that said audio controlling means can
perform a setting by which said plurality of speaker
units is divided into a plurality of groups made up of
at least one speaker unit and sends a radio signal
including contents information differing among the
set plurality of groups.

The audio system according to claim 22 or 23, char-
acterized in that said plurality of speaker units is
provided in accordance with seats in the vehicle,
and

said audio controlling means sends to a
speaker unit corresponding to a specific seat, a ra-
dio signal including contents information different
from the contents information for the other speaker
units.
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The audio system according to claim 22, 23 or 24
characterized in that said audio controlling means
sends a first radio signal including the same con-
tents information to said plurality of speaker units
and sends a second radio signal including said
characteristic information to each speaker unit indi-
vidually, and

said plurality of speaker units applies sound
field processing based on individual characteristic
information included in said second radio signal to
the contents information included in said first radio
signal and then outputs the contents information as
sound.

The audio system according to claim 25, charac-
terized in that said characteristic information in-
cludes information on the locations of all said plu-
rality of speaker units and sound field processing at
those locations, and

said plurality of speaker units performs sound
field processing taking into account the other units
based on said characteristic information prior to out-
putting sound from the own unit.

The audio system according to any one of claims
22 to 25, characterized in that said plurality of
speaker units is provided in accordance with the
seats in said vehicle, and

said audio controlling means controls a
speaker unit from among said plurality of speaker
units that corresponds to a specific seat so as to be
able to reproduce sound with sound volume, sound
quality or sound field different from the other speak-
er units.

The audio system according to claim 27, charac-
terized in that a seat in said vehicle is provided with
detecting means for detecting whether any child
seat is attached, and

said audio controlling means designates a
seat where said detecting means has detected the
presence of a child seat as said specific seat and
controls the speaker unit corresponding te the seat
50 as to be able to reproduce sound with sound vol-
ume, sound quality or sound field different from the
other speaker units.

The audio system according to one of the claims 22
to 28 characterized in that said audio controlling
means is a portable terminal (3).

The audio system according to one of the claims 22
to 29 characterized in that when said radio signal
is sent, said audio controlling means sends con-
tents information to be sentthrough the radio signal,
by dividing the contents information by a predeter-
mined unit amount of information to said plurality of
speaker units.
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The audio system according to claim 30, charac-
terized in that said plurality of speaker units com-
prises synchronization means for, when the con-
tents information divided into said predetermined
unit amounts of information received through said
radio signal is reproduced, mutually synchronizing
the output timing among the speaker units.

The audio system according to one of claims 22 to
31 characterized in that when a plurality of types
of radio signals sent from different sources is re-
ceived, said plurality of speaker units reproduces
contents information included in any one of the ra-
dio signals based on preset priority.

A portable audio apparatus (3) in the audio system
according to claim 22 that comprises a third radio
communication apparatus (135) that receives a ra-
dio signal sent from the first radio communication
apparatus of said audio controlling means and can
reproduce sound at least through a headphone
based on the radio signal received by the radio com-
munication apparatus.

The contents reproduction method according to one
of claims 13 to 17, characterized in that said sys-
tem constructing step includes, as an audio appa-
ratus (100) mounted in said vehicle, a subsystem
constructing step of constructing a radio subsystem
made up of an audio control unit (100A) and a plu-
rality of speaker units (2A to 2D) each equipped with
aradio communication apparatus thatcan carry out
radio communication based on a predetermined ra-
dio communication protocol, and
said audio reproducing step includes:

a first step of sending a radio signal including
contents information from said audio control
unit; and

a second step of receiving said radio signal
from said plurality of speaker units and repro-
ducing the contents information included in the
received radio signal as sound according to the
characteristic information individually set for
each speaker unit.

The contents reproduction method according to
claim 34, characterized in that said first step di-
vides said plurality of speaker units into a plurality
of groups made up of at least one speaker unit and
sends a radio signal including contents information
differing among those groups from said audio con-
trol unit.

The contents reproduction method according to
claim 34 or 35, characterized in that in said first
step, said audio control unit sends afirst radio signal
including the same contents information to said plu-
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rality of speaker units and sends a second radio sig-
nal including said characteristic information to the
speaker units, and

in said second step, said plurality of speaker
units applies sound field processing based on the
individual characteristic information included in said
second radio signal to the contents information in-
cluded in said first radio signal individually and then
outputs the contents information as sound.

The contents reproduction method according to any
one of claims 34 to 36, characterized in that said
plurality of speaker units is preset in accordance
with the seats in the vehicle, and

said sound reproducing step controls a
speaker unit from among said plurality of speaker
units that corresponds to a specific seat by said au-
dio control unit so as to be able to reproduce sound
with sound volume, sound quality or sound field dif-
ferent from the other speaker units.

The contents reproduction method accordingto one
of claims 34 to 37, characterized in that when said
radio signal is sent from said audio control unit in
said first step, the contents information to be sent
through the radio signal is divided by a predeter-
mined unit amount of information and sent to said
plurality of speaker units.

The contents reproduction method accordingto one
of claims 34 to 38, characterized in that when said
plurality of speaker units receives a plurality of types
of radio signals sent from different sources in said
second step, contents information included in any
one of the radio signals is reproduced based on pre-
set priority.

. A computer program product that provides instruc-

tions that implement the operation of the audio ap-
paratus for a vehicle according to claim 18 or claim
19.

A computer program product that provides instruc-
tions that implement the contents reproduction
method according to claim 20 or claim 21 with an
audio apparatus for a vehicle.

. A computer-readable storage medium that stores a

program code that implements the operation of the
audio apparatus for a vehicle according to claim 18
or claim 19.

. A computer-readable storage medium that stores a

program code that implements the contents repro-
duction method according to claim 20 or claim 21
with an audio apparatus for a vehicle.
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FIG. 4
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FIG. 5
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FIG. 10
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