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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to onboard music
reproduction apparatuses that reproduce music based
on music reproduction methods in response to travel con-
ditions and operating conditions of vehicles.

Description of the Related Art

[0002] Conventionally, technologies for reproducing
effect sounds and musical tones with volumes, pitches,
and tempos (hereinafter, referred to as reproduction pa-
rameters) in response to travel conditions and operating
conditions of vehicles (hereinafter, referred to as vehicle
statuses), have been developed. Onboard audio appa-
ratuses have been disclosed in Japanese Unexamined
Patent Application Publication No. 2004-51081, Japa-
nese Unexamined Patent Application Publication No.
2003-309891, and Japanese Unexamined Patent Appli-
cation Publication No. 2002-114107, for example. Japa-
nese Unexamined Patent Application Publication No.
2003-309891 discloses the technology for changing re-
production parameters (e.g., volumes, pitches, and tem-
pos) of reproduced sounds in response to engine speeds.
[0003] Although the aforementioned technologies al-
low drivers of vehicles (or companions sharing the same
vehicles; hereinafter, referred to as listeners) to experi-
ence variations in the vehicle statuses by way of varia-
tions of reproduction parameters, they are each designed
to simply reproduce the music while varying a single re-
production parameter, so that the reproduced music will
become monotonous. For this reason, there is a demand
to develop technologies that allow listeners to enjoy mu-
sic while experiencing variations of vehicle statuses.
[0004] Japanese Unexamined Patent Application Pub-
lication No. 2004-51081 discloses an onboard music re-
production apparatus that changes volumes, pitches,
tone colors, and effects in response to operations of a
steering wheel and an acceleration pedal of a vehicle.
[0005] Japanese Unexamined Patent Application Pub-
lication No. 2003-150176 discloses an onboard music
reproduction apparatus that reproduces music in re-
sponse to travel environments (i.e., congested roads,
speedways, specific positions and areas, weathers, etc.)
during the traveling of a vehicle.
[0006] Although the aforementioned technologies are
capable of changing reproduction parameters in re-
sponse to vehicle statuses, the reproduced music will
become unnatural to hear. Concrete examples will be
described below.
[0007] The technology for changing reproduction pa-
rameters between high-speed travel and low-speed trav-
el will now be explained. In the conventionally-known
technologies, onboard music reproduction apparatuses

are each designed to change reproduction parameters
in response to the speed of a vehicle. Specifically, preset
values of reproduction parameters are determined in re-
sponse to the speed in advance, so that the onboard
music reproduction apparatus controls reproduction pa-
rameters to match preset values suiting the present
speed of a vehicle.
[0008] However, the high-speed travel and low-speed
travel depend upon drivers’ subjective views; hence, trav-
el environments may greatly affect the criterion for judg-
ments with regard to a distinction therebetween. For ex-
ample, a driver may experience high-speed travel with
the speed of 40 km/h or more while running an urban
road of the speed limit of 50 km/h, whereas the driver
may experience low-speed travel with the speed of 80
km/h while running a speedway of the speed limit of 100
km/h. In the conventionally-known technologies in which
reproduction parameters are determined in advance in
correspondence with the speed of a vehicle, it is neces-
sary to determine reproduction parameters in corre-
spondence with the speed of the vehicle after it is recog-
nized whether the speed of the vehicle is regarded as
low speed or high speed. That is, it is necessary to make
a distinction regarding the criterion for judgments be-
tween the high-speed travel and the low-speed travel in
response to travel environments; however, the conven-
tionally-known technologies are not designed in such a
manner, so that the reproduced music must become un-
natural to hear due to travel environments.
[0009] In addition, music reproduction apparatuses,
which are capable of repeatedly reproducing one or plural
music reproduction units, have been known. As music
reproduction units, it is possible to list rhythm patterns of
prescribed time lengths, which are reproduced by way
of rhythm boxes, for example.
[0010] When the aforementioned music reproduction
apparatus repeats music reproduction units so as to pro-
duce sound via a speaker, the reproduced music will be-
come monotonous. For this reason, there is a demand
to realize music reproduction of rich variations in re-
sponse to external environments such as vehicle status-
es.
[0011] The conventionally-known technology dis-
closed in Japanese Unexamined Patent Application Pub-
lication No. 2003-309891 is capable of applying varia-
tions of the volume, pitch, and tempo to reproduced mu-
sical tone signals in response to vehicle statuses; hence,
it is possible to apply desired variations to the reproduced
music in response to vehicle statuses.
[0012] However, the aforementioned technology is de-
signed to simply apply variations to reproduced musical
tone signals, which are not changed at all; hence, there
is a limit in realization of music reproduction of rich var-
iations.
[0013] Japanese Unexamined Patent Application Pub-
lication No. 2001-189969 discloses an example of a mu-
sic distribution system, in which, when an onboard infor-
mation communication terminal requests an information
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center to download music information thereto, for exam-
ple, it transmits vehicle status information representing
the travel position and travel speed of a vehicle and user
setup information representing sensations of a driver and
a companion sharing the same vehicle, so that it receives
music information suiting the vehicle status information
and the user setup information so as to perform music
reproduction in the vehicle.
[0014] The aforementioned music distribution system
is designed to simply select music information, which is
recommended in response to the vehicle status informa-
tion and the user setup information, so as to download it
to the onboard information communication terminal,
whereas it is difficult to control a musical tune suiting the
vehicle status information in response to the travel envi-
ronments of a vehicle so as to autonomously reproduce
a musical tune in response to the vehicle status informa-
tion. In addition, it is very difficult to provide a musical
tune, which the user can enjoy in response to the vehicle
status and travel environments.
[0015] Reference is also directed to U.S. patents US
7,132,596 and U.S. 5,633,985, and European patent ap-
plication, publication No. EP 1 562 176 A1.
[0016] U. S. patent No. 7, 132, 596 B2 discloses an
automatic music selecting system which can select a
piece of music more suitable for an occupant of a mobile
unit. It includes a music data storing section that stores
music data corresponding to a plurality of pieces of music;
a navigation system for detecting the current position of
the mobile unit; a first keyword generating section for
generating a first keyword in response to current position
information indicating the current position detected by
the navigation system; sensors for detecting environ-
ment of the mobile unit; a second keyword generating
section for generating a second keyword in response to
the environment information indicating the environment
detected by the sensors, a music selecting section for
selecting a piece of music in response to the first keyword
and second keyword; and a reproducing section for read-
ing the selected music data from the music data storing
section to reproduce.
[0017] European patent application EP 1 562 176 A1
discloses a sound reproducer which generates and out-
puts, when any external situation such as a running
sound is recognized by an external input rhythm detect-
ing section, external rhythm information concerning the
recognized running sound. When the external rhythm in-
formation is acquired, a rhythm setting section of a
processing section generates set rhythm information for
setting a rhythm of a music corresponding to the rhythm
of the running sound. Because of this feature, even when
a running state of the vehicle changes, the sound repro-
ducer can reproduce a rhythm of a music with a rhythm
corresponding to the running state.
[0018] U.S. patent No. 5,633,985 discloses a tech-
nique of generating non-looped continuous sound made
up of random sequencing of digital sound segments by
taking several short segments of an otherwise continu-

ous sound and forming independent records of those
short segments. The stored segments are re-assembled
into a sound sequence of arbitrary length based on se-
lecting the next sound segment according to some sta-
tistical algorithm. The selected algorithm may be simply
a random or pseudo-random selection, or it may provide
a probability weighting to emphasize some sound
records over others, or some combination of factors also
affected by external stimuli such as light, heat or operator
input. The selection of sound segments proceeds accord-
ing to a logical sequence which is programmable. Sounds
are organized into groups of similar sounds which may
be accessed according to subsects. Groups may include
beginning (head), middle and end (tail) sound segments.

SUMMARY OF THE INVENTION

[0019] It is an object of the present invention to provide
an onboard music reproduction apparatus, which allows
a listener such as a driver of a vehicle to experience var-
iations of vehicle statuses and to enjoy the reproduced
music.
[0020] According to the present invention, there is pro-
vided a music reproduction apparatus which includes a
vehicle status information input section for inputting ve-
hicle status information representing a vehicle status, a
reproduction section for assigning a plurality of musical
phrases whose types differ from each other to a plurality
of tracks for outputting phrase signals, thus reproducing
the phrases in terms of at least one reproduction param-
eter being controlled with respect to each track, a setup
value storage storing a setup value representing a vari-
ation of a reproduction parameter related to the vehicle
status information with respect to each phrase, wherein
the reproduction parameter determines a reproduction
manner in reproducing an audio signal with respect to
each phrase; and a control section (corresponding to a
reproduction parameter control section shown in FIG. 1A)
for controlling the at least one reproduction parameter in
response to the vehicle status information with respect
to each track and with respect to each phrase independ-
ently in accordance with the setup value stored in the
setup value storage. Herein, the reproduction section and
the control section are included in the tone generation
control section shown in FIG. 1A.
[0021] In the above, it is possible to independently con-
trol reproduction parameters in response to the vehicle
status with respect to types of phrases. Thus, it is possible
to vary plural reproduction patterns of musical tones be-
ing simultaneously generated in various manners, thus
allowing a listener to enjoy music while experiencing var-
iations of vehicle status.
[0022] There is described in the following a preferred
embodiment of an onboard music reproduction appara-
tus, which varies the reproduction parameter of music in
response to a vehicle status in such a way that the re-
produced music does not become unnatural to hear due
to differences of travel environments.
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[0023] There is also described in the following a music
reproduction apparatus, which realizes music reproduc-
tion of rich variations in response to external environ-
ments even when one or plural music reproduction units
are repeatedly reproduced.
[0024] A music reproduction apparatus of an embodi-
ment of the present invention includes a setup value stor-
age for storing the setup values of reproduction param-
eters in advance in correspondence with the vehicle sta-
tus information, wherein the control section reads the set-
up values from the setup value storage in response to
the vehicle status information, thus controlling reproduc-
tion parameters based on the read setup values with re-
spect to the tracks. Herein, it is possible to store a control
method for reproduction parameters as setup values with
respect to the types of phrases. The aforementioned set-
up values can be determined directly with respect to the
vehicle status information.
[0025] The reproduction parameter corresponds to at
least one of the volume, pitch, tempo, tone color, and
tone-generation timing. That is, when the tracks repro-
duce phrases, the control section controls at least one
of the volume, pitch, tempo, tone color, and tone-gener-
ation timing.
[0026] The aforementioned music reproduction appa-
ratus may further include a travel environment informa-
tion input section for inputting travel environment infor-
mation representing a travel environment of a vehicle, a
phrase storage (corresponding to a sound database
shown in FIG. 1A) for storing the phrases in advance in
correspondence with the travel environment information,
and an assignment section (corresponding to a sound
selection control section shown in FIG. 1A) for selectively
assigning the phrases, which are stored in the phrase
storage in correspondence with the travel environment
information, to the tracks, thus reproducing the phrases
assigned to the tracks. Thus, it is possible to appropriately
vary plural phrases being reproduced by means of the
reproduction section in response to travel environments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1A is a block diagram showing the basic con-
stitution of a music reproduction apparatus in accord-
ance with first to fourth embodiments of the present
invention;
FIG. 1B is a block diagram showing the constitution
of a reproduction time length control section installed
in the music reproduction apparatus according to the
third embodiment of the present invention shown in
FIG. 1A;
FIG. 1C is a block diagram showing the internal con-
stitution of the reproduction time length control sec-
tion according to a variation of the third embodiment
of the present invention;
FIG. 1D is a block diagram showing the constitution

of a server, which is installed in a music information
distribution system according to the fourth embodi-
ment of the present invention and which is connected
to the music reproduction apparatus shown in FIG.
1A via a communication network;
FIG. 2 is a graph showing the relationship between
the volume and velocity with respect to plural phras-
es being reproduced by plural tracks included in the
music reproduction apparatus;
FIG. 3 is a graph showing the relationship between
the volume and velocity in respect of the reproduc-
tion of sound-scape phrases;
FIG. 4 is a flowchart showing the processing of the
music reproduction apparatus;
FIG. 5 is a block diagram showing the internal con-
stitution of a sound selection control section included
in the music reproduction apparatus of the second
embodiment;
FIG. 6 is a block diagram showing the internal con-
stitution of a tone generation control section included
in the music reproduction apparatus of the second
embodiment;
FIG. 7 is a graph showing the relationship between
the tempo and velocity in a music reproduction
mode;
FIG. 8 is a graph showing the relationship between
the volume and velocity in the music reproduction
mode;
FIG. 9 is a graph showing the relationship between
the relationship between the volume and velocity in
the music reproduction mode in connection with
weather parameters;
FIG. 10 is a graph showing the relationship between
the volume and velocity in the music reproduction
mode in connection with parameters regarding re-
gional information of vehicle traveling;
FIG. 11 is a graph showing the relationship between
the wavelength and engine speed in the music re-
production mode;
FIG. 12 is a graph showing the relationship between
the volume and brake opening in the music repro-
duction mode;
FIG. 13 is a graph showing the relationship between
the effect level and velocity in the music reproduction
mode;
FIG. 14 is a flowchart showing the processing of the
music reproduction apparatus according to the sec-
ond embodiment;
FIG. 15A shows a phrase that the music reproduction
apparatus of the third embodiment reproduces with
a 100% reproduction time length;
FIG. 15B shows a phrase that the music reproduction
apparatus of the third embodiment reproduces with
a 75% reproduction time length;
FIG. 15C shows a phrase that the music reproduc-
tion apparatus of the third embodiment reproduces
with a 50% reproduction time length;
FIG. 15D shows a phrase that the music reproduc-

5 6 



EP 1 930 877 B1

5

5

10

15

20

25

30

35

40

45

50

55

tion apparatus of the third embodiment reproduces
with a 25% reproduction time length;
FIG. 16 shows the relationship between the phrase
and the music reproduction unit;
FIG. 17 is a graph showing the relationship between
the reproduction time length and the engine speed;
FIG. 18 shows the relationship between the phrase
and the music reproduction unit in a first variation of
the third embodiment;
FIG. 19 shows the relationship between the phrase
and the music reproduction unit in a second variation
of the third embodiment;
FIG. 20 shows the relationship between the phrase
and the music reproduction unit in a third variation
of the third embodiment;
FIG. 21 shows the relationship between the phrase
and music reproduction unit (i. e., one measure) re-
produced by other tracks in a fourth variation of the
third embodiment;
FIG. 22 shows the relationship between the phrase
and music reproduction unit (i. e. , two measures)
reproduced by other tracks in the fourth variation of
the third embodiment;
FIG. 23 shows the relationship between the phrase
and music reproduction unit (i.e., four measures) re-
produced by other tracks in the fourth variation of
the third embodiment;
FIG. 24 is a flowchart showing the processing re-
garding the music reproduction apparatus and the
server in the music information distribution system
according to the fourth

embodiment of the present invention; and

[0028] FIG. 25 shows the structure of a music file da-
tabase included in the server.
[0029] There is described in the following a music re-
production apparatus which includes a vehicle status in-
formation input section for inputting vehicle status infor-
mation representing the vehicle status, a travel environ-
ment information input section for inputting travel envi-
ronment information representing a travel environment
of a vehicle, a music data storage for storing music data,
a music reproduction section for reproducing the music
data, a setup value control section for controlling the set-
up values of reproduction parameters regarding the ve-
hicle status information based on the travel environment
information, and a reproduction parameter control sec-
tion for controlling reproduction parameters based on the
setup values controlled by the setup value control section
and the vehicle status information.
[0030] In the above, since the music reproduction ap-
paratus controls reproduction parameters based on both
the vehicle status information and the travel environment
information, when reproduction parameters of the music
are varied in response to the vehicle status, it is possible
to prevent the reproduced music from becoming unnat-
ural to hear due to differences of travel environments.

[0031] The music reproduction apparatus further in-
cludes a selection section for selecting at least one music
data from the music data storage, which stores a plurality
of music data, based on the travel environment informa-
tion, so that the music reproduction section reproduces
the music data selected by the selection section.
[0032] This makes it possible for the music reproduc-
tion apparatus to reproduce music data suited to travel
environments.
[0033] There is also described herein a music repro-
duction apparatus which includes a reproduction section
for repeatedly reproducing a phrase composed of at least
one music reproduction unit, an external condition infor-
mation input section for inputting external condition in-
formation representing an external condition, and a re-
production time length control section for controlling a
reproduction time length of the music reproduction unit
included in the phrase in response to the external con-
dition information.
[0034] Since the reproduction time length of the phrase
is varied in response to the external condition informa-
tion, it is possible to reproduce phrases in various man-
ners in response to the vehicle status and travel environ-
ments.
[0035] In the above, after completion of the reproduc-
tion of the music reproduction unit included in the phrase
with the reproduction time length suiting the external con-
dition information, it is possible for the reproduction time
length control section to temporarily stop the reproduc-
tion and then to start reproducing the music reproduction
unit included in the next phrase.
[0036] That is, it is possible to start reproducing the
next phrase after the phrase is temporarily stopped in
the middle of the reproduction thereof; hence, it is pos-
sible to realize the reproduction of the music having rich
variations in response to the external condition.
[0037] Alternatively, the music reproduction apparatus
includes a reproduction section having a plurality of
tracks, in which a first track repeatedly reproduces a first
phrase composed of one measure, and a second track
repeatedly reproduces a second phrase composed of a
plurality of measures, an external condition information
input section for inputting the external condition informa-
tion representing the external condition, and a reproduc-
tion time length control section for controlling a reproduc-
tion time length of the first phrase reproduced by the first
track in response to the external condition information,
wherein the reproduction time length control section con-
trols the reproduction section to start reproducing the
measures included in the second phrase reproduced by
the second track at the reproduction end timing of the
first phrase.
[0038] Thus, it is possible to synchronize the reproduc-
tion start timing of the music reproduction unit corre-
sponding to one phrase reproduced by the first track with
the reproduction start timing of plural measures included
in the phrase reproduced by the second track; hence, it
is possible to realize the reproduction of the music having
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rich variations in response to the external condition in-
formation.
[0039] There is also described herein a music repro-
duction apparatus which further includes a travel envi-
ronment information input section for inputting travel en-
vironment information representing travel environments
of a vehicle, a transmitter for transmitting the travel en-
vironment information to a server, a receiver for receiving
a music file, which is selected in the server in response
to the travel environment information and which includes
the reproduction parameters, and a vehicle status infor-
mation detection section for detecting the vehicle status
so as to output the vehicle status information, wherein
the reproduction section reproduces a musical tune
based on the music file that is controlled in response to
reproduction parameters, which are set in advance in
correspondence with the vehicle status information.
[0040] In the above, the transmitter transmits the re-
production record of musical tunes, which are repeatedly
reproduced by the reproduction section, to the server, in
which the music file and reproduction parameters stored
in correspondence with the vehicle status information are
updated based on the reproduction record.
[0041] As described above, the server stores repro-
duction parameters in correspondence with music data
and vehicle status information of vehicles (or mobile de-
vices) with respect to travel environments, wherein it se-
lects music data to be reproduced in response to travel
environment information transmitted from the music re-
production apparatus installed in a vehicle, so that it
reads the corresponding reproduction parameters so as
to transmit a music file to the music reproduction appa-
ratus. The music reproduction apparatus reproduces mu-
sic data selected in response to the travel environment
information so as to appropriately perform reproduction
control in response to the vehicle status information.
Thus, it is possible to vary a musical tune being repro-
duced following variations of the present position of a
vehicle as well as the vehicle status and travel environ-
ments. In this case, the music reproduction apparatus is
designed to receive music data from the server; hence,
it is possible to autonomously reproduce a musical tune
in response to the vehicle status without preparing music
data in advance.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0042] The present invention will be described in fur-
ther detail by way of embodiments with reference to the
accompanying drawings.

1. First Embodiment

[0043] FIG. 1A is a block diagram showing the basic
constitution of a musicreproduction apparatus 1 accord-
ing to a first embodiment of the present invention. The
music reproduction apparatus 1 shown in FIG. 1A in-
cludes a travel environment information input section 10,

a vehicle status information input section 20, a user setup
information input section 30, an operation information
output section 40 indicating the operating conditions of
various operation switches, a tone generation control
section 50, a sound selection control section 60, a sound
database 70, an audio signal synthesizing section 80, a
speaker 81, and a setup value storage 90.
[0044] The music reproduction apparatus 1 installed
in a vehicle is capable of simultaneously reproducing plu-
ral kinds of musical tunes composed of phrases repre-
senting various sounds such as drum loops (sounds of
drums and percussion, or series of sounds mixing sam-
pling sounds of percussion) and sound-scape elements
(i.e., acoustic environments such as sounds of waves
and songs of birds) by use of the speaker 81 installed in
the vehicle. The music reproduction apparatus 1 inputs
vehicle status information representing a vehicle status
from sensors attached to various positions of the vehicle
so as to independently control reproduction parameters
in units of types of phrases.
[0045] Next, functions of the music reproduction appa-
ratus 1 for realizing independent control of reproduction
parameters will be described in detail.
[0046] The vehicle status information input section 20
is connected to various sensors for sensing a vehicle
status so as to input vehicle status information represent-
ing the vehicle status detected by the sensors and to
output it to the tone generation control section 50. Spe-
cifically, the vehicle status information input section 20
is connected to a velocity sensor 201, an engine speed
sensor 202, an accelerator opening sensor 203, a brake
opening sensor 204, anda gears/parking-brake sensor
205.
[0047] The velocity sensor 201 detects a travel velocity
of a vehicle. The engine speed sensor 202 detects the
engine speed of the vehicle. The accelerator opening
sensor 203 detects an accelerator opening or an accel-
erator depression. The vehicle status information input
section 20 inputs the vehicle status information including
various pieces of information detected by the aforemen-
tioned sensors so as to output it to the tone generation
control section 50.
[0048] The travel environment information input sec-
tion 10 inputs travel environment information represent-
ing a travel environment of a vehicle so as to output it to
the sound selection control section 60. The travel envi-
ronment information input section 10 is connected to an
Intelligent Transport System (ITS) 101 and a Global Po-
sitioning System (GPS) 102. The ITS 101 receives var-
ious pieces of information regarding road traffics (e.g.,
weather information, traffic jam information, speed limit
information, road condition information, regional informa-
tion, time information, etc.) from a road network surveil-
lance center (not shown), so that the travel environment
information input section 10 inputs various pieces of in-
formation received by the ITS 101. The GPS 102 receives
radio wave signals including time data transmitted from
plural GPS satellites and calculates differences of dis-
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tances from GPS satellites based on differences of arrival
times of received radio wave signals, thus specifing the
position of a vehicle on the earth based on the principle
of triangulation. The travel environment information input
section 10 inputs position information (i.e., longitude-lat-
itude information) of a vehicle specified by the GPS 102.
The travel environment information input section 10 in-
puts the travel environment information including various
pieces of information described above, thus outputting it
to the sound selection control section 60.
[0049] The music reproduction apparatus 1 is
equipped with various operation switches (not shown)
including a switch that allows the user to designate sound
output and mute. The operation information output sec-
tion 40 detects operation conditions of operation switches
so as to output operation information to the sound selec-
tion control section 60.
[0050] The vehicle is equipped with an onboard audio
system other than the music reproduction apparatus 1;
hence, the user is capable of setting it up so as to output
only the sound of the onboard audio system, to output
only the sound of the music reproduction apparatus 1, or
to simultaneously output both sounds. For this reason,
the vehicle is equipped with a user setup section (not
shown). The user setup information input section 30 in-
puts user setup information (i.e., information instructing
whether or not to output phrases) created by the user
setup section so as to output it to the sound selection
control section 60.
[0051] The tone generation control section 50 has a
plurality of tracks 52 (i.e., 52-1, 52-2, ..., 52-n, where n
is an integer that is two or more), which input and repro-
duce different types of phrases (i.e., audio data). The
tracks 52 produce audio signals based on input phrases
so as to output them as phrase signals. The tone gener-
ation control section 50 cooperates with the audio signal
synthesizing section 80 so as to reproduce a plurality of
phrases in accordance with a prescribed reproduction
parameter, which is controlled by each of the tracks 52,
(i.e., at least one of the volume, pitch, tempo, tone color,
and tone-generation timing, wherein the following de-
scription is made in such a way that the reproduction
parameter designates the volume). Details of processing
of the tone generation control section 50 will be described
below.
[0052] The audio signal synthesizing section 80 inputs
and synthesizes audio signals (i.e., phrase signals),
which are produced based on phrases reproduced by
the tracks 52, and then it produces and outputs synthe-
sized phrase signals to the speaker 81. The speaker 81
reproduces sounds based on the synthesized phrase sig-
nals.
[0053] The sound database 70 stores a plurality of dif-
ferent types of phrases. The sound database 70 stores
phrases as audio data of a sound file format composed
of various parameters (including sound waveforms) used
for the sound synthesis.
[0054] The sound selection control section 60 selects

a desired phrase from among plural phrases stored in
the sound database 70 so as to assign it to the track 52.
The track 52 reproduces the phrase, which is assigned
thereto by means of the sound selection control section
60.
[0055] Next, a phrase selection method of the sound
selection control section 60 will be described. The sound
selection control section 60 extracts a phrase having a
time length of several minutes from the sound database
70 on the basis of the travel environment information in-
put by the travel environment information input section
10, thus assigning it to the track 52. Specifically, storage
(not shown) installed in the sound selection control sec-
tion 60 stores a selection table for storing the correspond-
ence between the travel environment information and at
least one phrase being selected. With reference to the
selection table, the sound selection control section 60
selects at least one phrase in correspondence with the
input travel environment information.
[0056] The sound selection control section 60 controls
the assignment of phrases to the tracks 52 based on the
operation information output from the operation informa-
tion output section 40 and the user setup information out-
put from the user setup information input section 30. Spe-
cifically, when the user operates a switch so as to produce
operation information designating a mute instruction, the
sound selection control section 60 does not assign the
corresponding phrases to the tracks 52. In addition, when
the user setup information instructs not outputting phras-
es, the sound selection control section 60 does not assign
the phrases to the tracks 52.
[0057] Next, a concrete example of the phrase selec-
tion method executed by the sound selection control sec-
tion 60 will be described. Herein, the selection table
stores phrases in correspondence with time information
(designating the year, month, and day), weather infor-
mation, and position information. The contents of the se-
lection table are determined in advance in such a way
that phrases are appropriately selected in response to
the season, morning, noon, and night, the weather infor-
mation such as fine, rain, and snow, and road types such
as urban roads and speedways.
[0058] In addition, the contents of the selection table
are determined in advance in such a way that phrases
suiting present regional areas (e.g., phrases suiting res-
idential areas, phrases suiting downtowns, and phrases
suiting seaside towns) are appropriately selected. Fur-
thermore, the contents of the selection table are deter-
mined in advance in such a way that special phrases
suiting special days are selected at special days such as
the New Year’s Day and Christmas. Special days may
include birthdays of drivers of vehicles and companions
sharing the same vehicles. The sound selection control
section 60 extracts phrases, which are stored in the se-
lection table in correspondence with time information,
weather information, and position information, from the
sound database 70.
[0059] Next, the processing of the tone generation con-
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trol section 50 will be described in detail. The tone gen-
eration control section 50 includes a reproduction param-
eter control section 51, a plurality of tracks 52, and a
plurality of amplifiers 53 arranged in connection with the
tracks 52. The amplifiers 53 amplify phrase signals output
from the corresponding tracks 52 so as to output them
to the audio signal synthesizing section 80, wherein am-
plification factors thereof are controlled by the reproduc-
tion parameter control section 51.
[0060] The reproduction parameter control section 51
controls reproduction parameters (e.g., volumes) in re-
sponse to the vehicle status information supplied from
the vehicle status information input section 20 with re-
spect to the tracks 52. That is, the reproduction parameter
control section 51 controls amplification factors of the
amplifiers 53 in response to the vehicle status informa-
tion. The setup value storage 90 stores setup values rep-
resenting variations of reproduction parameters related
to the vehicle status information with respect to plural
types of phrases. The reproduction parameter control
section 51 reads the setup values, which are stored in
the setup value storage 90, based on the vehicle status
information supplied from the vehicle status information
input section 20, thus controlling reproduction parame-
ters based on the read setup values with respect to the
tracks 52. The audio signal synthesizing section 80 syn-
thesizes phrase signals whose reproduction parameters
are controlled so as to produce synthesized phrase sig-
nals, which are then supplied to the speaker 81 so as to
produce the corresponding sound.
[0061] It is possible for the setup value storage 90 to
have a setup value table, which stores the setup values
in correspondence with vehicle status information. Alter-
natively, it is possible for the setup value storage 90 to
store functions representing the relationships between
the setup values and vehicle status information. It is pref-
erable that the setup values stored in the setup value
storage 90 be directly determined in correspondence with
vehicle status information. For example, when the vehicle
status information designates a velocity, it is preferable
that the setup values be directly determined in corre-
spondence with vehicle velocities detected by the veloc-
ity sensor 201.
[0062] FIG. 2 is a graph showing the relationship be-
tween the volume and velocity with respect to plural
phrases being reproduced by the plural tracks 52. Spe-
cifically, it shows the relationship between the volume
(ranging from 1 dB to 9 dB) and the velocity (ranging from
V1 to V9) with respect to six phrases S1 to S6 being re-
produced by the six tracks 52-1 to 52-6.
[0063] In FIG. 2, within a velocity range from V1 to V2,
the phrase S1 is reproduced by the track 52-1 at 3 dB in
volume, while other phrases are each set to 0 dB in vol-
ume and are not reproduced.
[0064] Within a velocity range from V2 to V3, the phrase
S 1 is reproduced at 3 dB in volume, and the phrase S2
is further reproduced at 4 dB in volume by means of the
track 52-2. Other phrases are each set to 0 dB in volume

and are not reproduced. At this time, a synthesized
phrase signal synthesizing the phrases S 1 and S2 is set
to 7 dB in volume.
[0065] Within a velocity range from V3 to V4, the phrase
S 1 is reproduced at 2 dB in volume; the phrase S2 is
reproduced at 4 dB in volume; and the phrase S4 is further
reproduced at 1 dB in volume by means of the track 52-4.
Other phrases are each set to 0 dB in volume and are
not reproduced. At this time, a synthesized phrase signal
synthesizing the phrases S1, S2, and S4 is set to 7 dB
in volume.
[0066] Within a velocity range from V4 to V5, the phrase
S1 is reproduced at 1 dB in volume; the phrase S2 is
reproduced at 3 dB in volume; the phrase S4 is repro-
duced at 2 dB in volume; and the phrase S3 is reproduced
at 1 dB in volume by means of the track 52-3. Other phras-
es are each set to 0 dB in volume and are not reproduced.
At this time, a synthesized phrase signal synthesizing
the phrases S1, S2, S3, and S4 is set to 7 dB in volume.
[0067] Within a velocity range from V5 to V6, the phrase
S 1 is reproduced at 1 dB in volume; the phrase S2 is
reproduced at 2 dB in volume; the phrase S3 is repro-
duced at 2 dB in volume; and the phrase S4 is reproduced
at 2 dB in volume; but other phrases are each set to 0
dB in volume and are not reproduced. At this time, a
synthesized phrase signal synthesizing the phrases S1,
S2, S3, and S4 is set to 7 dB in volume.
[0068] Within a velocity range from V6 to V7, the phrase
S1 is reproduced at 1 dB in volume; the phrase S2 is
reproduced at 1 dB in volume; the phrase S3 is repro-
duced at 3 dB in volume; and the phase S4 is reproduced
at 2 dB in volume; but other phrases are each set to 0
dB in volume and are not reproduced. At this time, a
synthesized phrase signal synthesizing the phrases S1,
S2, S3, and S4 is set to 7 dB in volume.
[0069] Within a velocity range from V7 to V8, the phrase
S1 is reproduced at 1 dB in volume; the phrase S3 is
reproduced at 4 dB in volume; and the phrase S5 is re-
produced at 2 dB in volume by means of the track 52-5.
Other phrases including the phrases S2 and S4 are each
set to 0 dB in volume and are not reproduced. At this
time, a synthesized phrase signal synthesizing the phras-
es S1, S3, and S5 is set to 7 dB in volume.
[0070] Within a velocity range from V8 to V9, the phrase
S1 is reproduced at 1 dB in volume; the phrase S3 is
reproduced at 4 dB in volume; the phrase S5 is repro-
duced at 2 dB in volume; and the phrase S6 is reproduced
at 1 dB in volume by means of the track 52-6. Other phras-
es are each set to 0 dB in volume and are not reproduced.
At this time, a synthesized phrase signal synthesizing
the phrases S1, S3, S5, and S6 is set to 8 dB in volume.
[0071] For a velocity of V9 or higher, the phrase S1 is
reproduced at 1 dB in volume; the phrase S3 is repro-
duced at 4 dB in volume; the phrase S5 is reproduced at
2 dB in volume; and the phrase S6 is reproduced at 2 dB
in volume; but other phrases are each set to 0 dB in vol-
ume and are not reproduced. At this time, a synthesized
phrase signal synthesizing the phrases S1, S3, S5, and
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S6 is set to 9 dB in volume.
[0072] FIG. 3 is a graph showing the relationship be-
tween the volume and velocity in respect of the repro-
duction of sound-scape phrases. At velocity V11, the
sound-scape phrase S 1 has a high volume, while other
sound-scape phrases are each set to 0 dB in volume. As
the velocity increases to higher than V11, the sound-
scape phrase S2 increases in volume, but the sound-
scape phrase S 1 gradually decreases in volume and is
then set to 0 dB at velocity V12. As the velocity further
increases to higher than V13, the sound-scape phrase
S3 starts to gradually increase in volume; when the ve-
locity reaches V14, the sound-scape phrase S2 starts to
gradually decrease in volume; then, the sound-scape
phrase S2 is set to 0dB in volume at velocity V15.
[0073] The sound-scape phrase S3 increases in vol-
ume as the velocity increases up to V16; then, it gradually
decreases in volume. At velocity V17 or higher, the sound-
scape phrase S4 rapidly increases in volume and then
reaches a maximum value in volume at velocity V19. At
velocity V18, the sound-scape phrase S5 starts to grad-
ually increase in volume. After the sound-scape phrase
S4 reaches a maximum value in volume, it rapidly de-
creases in volume, and then it is set to 0 dB in volume
at velocity V20. At velocity V21, the sound-scape phrase
S3 is set to 0 dB in volume.
[0074] The setup value storage 90 stores the setup
values representing variations of volumes with respect
to plural phrases with reference to the relationships be-
tween the volume and velocity, which are shown in FIGS.
2 and 3. The reproduction parameter control section 51
controls reproduction parameters based on the setup val-
ues with respect to the tracks 52, thus realizing the afore-
mentioned variations of volumes.
[0075] It is possible for the setup value storage 90 to
further store the setup values regarding other reproduc-
tion parameters representing variations of pitches and
the like in addition to the aforementioned setup values
representing variations of volumes. In this case, it is pos-
sible for the reproduction parameter control section 51
to simultaneously realize variations of pitches in addition
to variations of volumes based on the aforementioned
setup values.
[0076] Next, the processing of the music reproduction
apparatus 1 will be described with reference to a flow-
chart shown in FIG. 4.
[0077] FIG. 4 is a flowchart showing the processing of
the music reproduction apparatus 1. When a power
switch (not shown) is turned on so that the music repro-
duction apparatus 1 is started up in processing, the flow
proceeds to step S10, in which the travel environment
information input section 10 inputs travel environment
information. Next, the flow proceeds to step S 11, in which
the music reproduction apparatus 1 makes a decision as
to whether or not the input travel environment information
is first one after the start-up is input thereto, so that it
selects a phrase to be reproduced based on the input
travel environment information. Furthermore, the music

reproduction apparatus 1 makes a decision as to whether
or not the phrase to be reproduced differs from the pres-
ently reproducing phrase.
[0078] In step S11, when it is determined that the input
travel environment information is the first one after the
start-up, or when it is determined that the phrase to be
reproduced differs from the phrase that is presently being
reproduced, the flow proceeds to step S12 in which the
music reproduction apparatus 1 assigns the selected
phrases to the tracks 52. In step S11, when it is deter-
mined that the input travel environment information is not
the first one after the start-up, and when it is determined
that the phrase to be reproduced matches the phrase
that is presently being reproduced, the music reproduc-
tion apparatus 1 skips step S12 so that the flow proceeds
to step S13. In step S13, the music reproduction appa-
ratus 1 reproduces the phrases assigned to the tracks 52.
[0079] Next, the flow proceeds to step S14 in which
the vehicle status information input section 20 inputs ve-
hicle status information by means of the aforementioned
sensors 201 to 205. Next, the flow proceeds to step S15
in which the setup values regarding reproduction param-
eters are read from the setup value storage 90 based on
the input vehicle status information, so that the music
reproduction apparatus 1 controls the reproduction pa-
rameters of the tracks 52 based on the read setup values.
In step S16, a decision is made as to whether or not the
power switch is turned off. Thus, until the power switch
is turned off, the music reproduction apparatus 1 repeat-
edly executes the aforementioned steps S10 to S15.
[0080] As described above, when the music reproduc-
tion apparatus 1 of the first embodiment reproduces plu-
ral types of phrases, it is possible to independently control
reproduction parameters (i.e., at least one of the volume,
pitch, tempo, tone color, and tone-generation timing) in
response to the vehicle status with respect to the types
of phrases. This makes it possible to simultaneously gen-
erate musical tones in various patterns, thus allowing the
listener to enjoy music while experiencing variations of
the vehicle status. In reproduction of sound-scape phras-
es, it is possible to change over sound-scape sources in
response to the vehicle status, wherein no discontinuity
or no break occurs in sound before and after the change-
over. That is, it is possible to realize reproduction of
sound-scape phrases being naturally varied. In addition,
it is possible to store control methods of reproduction
parameters as the setup values in advance with respect
to the types of phrases. Furthermore, even when the ve-
hicle status continuously varies, it is possible to contin-
uously control reproduction parameters.
[0081] In this connection, the music reproduction ap-
paratus 1 is capable of appropriately changing plural
phrases being reproduced by means of the tracks 52.

2. Second Embodiment

[0082] Next, a music reproduction apparatus accord-
ing to a second embodiment of the present invention will
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be described. The basic constitution of the second em-
bodiment is similar to that of the first embodiment shown
in FIG. 1A; hence, it will be described with reference to
FIG. 1A. That is, the music reproduction apparatus 1 ac-
cording to the second embodiment is constituted of the
travel environment information input section 10 connect-
ed to the ITS 101 and the GPS 102, the vehicle status
information input section 20 connected to various sen-
sors, the user setup information input section 30, the tone
generation control section 50, the sound selection control
section 60, the sound database 70, and the setup value
storage 90. As shown by an arrow of a dotted line, the
travel environment information output from the travel en-
vironment information input section 10 is supplied to the
tone generation control section 50. Furthermore, it is pos-
sible for the tone generation control section 50 to further
include a setup value control section and a music repro-
duction section (not shown) in addition to the reproduc-
tion parameter control section 51.
[0083] In the second embodiment, the sound database
70 functions as a music data storage. That is, the music
data storage 70 stores a plurality of music data; hence,
it is possible for the music reproduction section included
in the tone generation control section 50 to reproduce
music data.
[0084] The user setup information input section 30
reads music data designated by the user from digital stor-
age media (not shown) so as to store them in the music
data storage 70. In this case, the user setup information
input section 30 is directly connected to the music data
storage 70. The user setup information input section 30
outputs user setup information representing user’s se-
lection of music data to the sound selection control sec-
tion 60.
[0085] The sound selection control section 60 selects
music data, which is stored in the music data storage 70,
based on the travel environment information output from
the travel environment information input section 10. Upon
reception of the user setup information from the user set-
up information input section 30, the sound selection con-
trol section 60 extracts music data selected by the user
from the music data storage 70. The sound selection con-
trol section 60 assigns the selected music data to the
tracks 52.
[0086] FIG. 5 is a block diagram showing the internal
constitution and processing of the sound selection control
section 60. That is, the sound selection control section
60 includes a travel environment analysis section 61 and
a genre play-list selection section 62.
[0087] The travel environment analysis section 61 an-
alyzes the travel environment information output from the
travel environment information input section 10 so as to
extract detailed information included in the travel envi-
ronment information. As detailed information, it is possi-
ble to list weather information, congestion information,
speed limit information, road condition information, re-
gional information, time information (including year,
month, and day), and position information.

[0088] The music data storage 70 stores genres (e.g.,
classics, pops, etc.), which music data belong to, as well.
The music data storage 70 stores play lists, each repre-
senting a plurality of titles of music data, which the user
selects in advance, as well. The genre play-list selection
section 62 selects a genre or a play list based on the
analysis result (i.e., the detailed information extracted
from the travel environment information) of the travel en-
vironment analysis section 61. When a genre is selected,
a plurality of music data belonging to the genre are se-
quentially selected in a prescribed order (e.g., a random
order) and are then sequentially written into the tracks
52. When a play list is selected, a plurality of music data
belonging to the play list is sequentially selected and is
then sequentially written into the tracks 52.
[0089] Specifically, the music data storage 70 stores
a table storing the correspondence between the combi-
nation of plural pieces of information, which are extracted
by means of the travel environment analysis section 61,
and the genre or the play list. Therefore, the genre play-
list selection section 62 reads the genre or the play list,
which is stored in correspondence with the combination
of the extracted pieces of information, from the afore-
mentioned table. As described above, the genre play-list
selection section 62 selects the genre or the play list.
[0090] In FIG. 1A, the tone generation control section
50 controls reproduction parameters, which are used in
a music reproduction mode, based on vehicle status in-
formation and travel environment information.
[0091] Specifically, the tone generation control section
50 controls the setup values of reproduction parameters,
which are stored in correspondence with the vehicle sta-
tus information, based on the travel environment infor-
mation. The reproduction parameter control section 51
controls reproduction parameters to match the setup val-
ues, which are controlled as described above, based on
the vehicle status information.
[0092] The setup value storage 90 stores the setup
values of reproduction parameters in correspondence
with the vehicle status information; hence, the tone gen-
eration control section 50 reads the setup values so as
to modify at least a part of the read setup values based
on the travel environment information. Thus, the tone
generation control section 50 controls the setup values
of reproduction parameters, which are stored in corre-
spondence with the vehicle status information, based on
the travel environment information.
[0093] Alternatively, it is possible for the setup value
storage 90 to store the setup values of reproduction pa-
rameters in correspondence with the travel environment
information. In this case, the tone generation control sec-
tion 50 reads the setup values of reproduction parame-
ters, which are stored in correspondence with the travel
environment information, from the setup value storage
90 so as to supply them to the reproduction parameter
control section 51. Thus, the tone generation control sec-
tion 50 controls the setup values of reproduction param-
eters, which are stored in correspondence with the travel
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environment information, based on the vehicle status in-
formation.
[0094] The details of the tone generation control sec-
tion 50 will be described with reference to FIG. 6. The
tone generation control section 50 includes a setup value
control section 500, and a music reproduction section
700 is arranged independently of the tone generation
control section 50.
[0095] Specifically, the reproduction parameter control
section 51 includes a rhythm pattern control 653, a mel-
ody pattern control 654, a tempo control 655, a tone color
control 656, an effect control 657, and a volume control
658. There is provided a vehicle status analyzer 659 in
the tone generation control section 50. The setup value
control section 500 includes a travel environment ana-
lyzer 511 and a setup value readout 512.
[0096] The travel environment analyzer 511 analyzes
the travel environment information output from the travel
environment information input section 10 so as to extract
detailed information. As the detailed information, it is pos-
sible to list weather information, congestion information,
speed limit information, road condition information, re-
gional information, time information (including year,
month, and day), and position information.
[0097] The setup value readout 512 reads the setup
values of reproduction parameters, which are stored in
correspondence with the vehicle status information, from
the setup value storage 90 so as to modify at least a part
of the read setup values based on the detailed informa-
tion of the travel environment information extracted by
the travel environment analyzer 511. Alternatively, it is
possible for the setup value storage 90 to store the setup
values of reproduction parameters in advance in corre-
spondence with the detailed information of the travel en-
vironment information extracted by the travel environ-
ment analyzer 511. In this case, the setup value readout
512 reads out the setup values of reproduction parame-
ters directly from the setup value storage 90. The read
setup values are supplied to the rhythm pattern control
653, the melody pattern control 654, the tempo control
655, the tone color control 656, the effect control 657,
and the volume control 658 in the reproduction parameter
control section 51.
[0098] The vehicle status analyzer 659 analyzes the
vehicle status information output from the vehicle status
information input section 20 so as to extract detailed in-
formation included in the vehicle status information. As
detailed information, it is possible to list the velocity, en-
gine speed, accelerator opening, brake opening, gear
ratio, engagement of a parking brake, etc. The extracted
detailed information is supplied to the rhythm pattern con-
trol 653, the melody pattern control 654, the tempo control
655, the tone color control 656, the effect control 657,
and the volume control 658 in the reproduction parameter
control section 51. That is, the reproduction parameter
control section 51 controls reproduction parameters in
response to the setup values supplied from the setup
value readout 512 and the detailed information of the

vehicle status information output from the vehicle status
analyzer 659 by means of the controls 653 to 658 of the
reproduction parameter control section 51.
[0099] That is, the controls 653 to 658 included in the
reproduction parameter control section 51 control music
data reproduced by the music reproduction section 700
in response to setup values of reproduction parameters.
Specifically, the rhythm pattern control 653 controls a
rhythm pattern of music data; the melody pattern control
654 controls a melody pattern of music data; the tempo
control 655 controls a tempo of music data; the tone color
control 656 controls a tone color of music data; the effect
control 657 controls an effect of music data; and the vol-
ume control 658 controls a volume of music data.
[0100] Next, the processing executed by the setup val-
ue readout 512 will be described in further detail with
reference to FIGS. 7 to 13.
[0101] FIG. 7 is a graph showing the relationship be-
tween the setup value of tempo and the velocity in con-
nection with the speed limit. According to the graph of
FIG. 7, the setup value of a tempo, which is stored in the
setup value storage 90 in correspondence with the ve-
locity, is set to 100 bpm (beats per minute) when the
velocity is under V km/h; it is set to (velocity)+(100-V)
bpm when the velocity ranges from V km/h to V+20 km/h;
and it is set to 1200 bpm when the velocity is above V+20
km/h.
[0102] The setup value readout 512 changes the ve-
locity V km/h (i.e., the velocity at the timing when the
tempo starts to increase, wherein V is an integer) based
on the speed limit that the travel environment analyzer
511 extracts from the travel environment information.
Specifically, V=20 is set in the case of the speed limit of
60 km/h. A tempo-velocity characteristic A 1 shown in
FIG. 7 is drawn in the case of the speed limit of 60 km/h,
wherein the tempo is set to 100 bpm when the velocity
is under 20 km/h; the tempo is set to (velocity)+80 bpm
when the velocity ranges from 20 km/h to 40 km/h; and
the tempo is set to 120 bpm when the velocity ranges
from 40 km/h to 60 km/h. A tempo-velocity characteristic
A2 shown in FIG. 7 is drawn with respect to the speed
limit of 100 km/h, wherein the tempo is set to 100 bpm
when the velocity is under 60 km/h; the tempo is set to
(velocity)+40 bpm when the velocity ranges from 60 km/h
to 80 km/h; and the tempo is set to 120 bpm when the
velocity ranges from 80 km/h to 100 km/h.
[0103] FIG. 8 is a graph showing the relationship be-
tween the setup value of volume and the velocity in con-
nection with the speed limit. Herein, the relationship be-
tween the volume and velocity is shown when the music
reproduction section 700 synthesizes and reproduces
music data stored in plural tracks 52 (e.g., five tracks B1
to B5), each of which is independently controlled in vol-
ume by the tone generation control section 50. That is,
the setup values of volumes stored in the setup value
storage 90 are represented by relational expressions that
use velocities as variables with respect to the tracks Bn
(where n = 1 to 5). The relational expression is defined
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in such a way that the velocity ranges between Ve0 to
Ve1, and the maximum value of the volume is set to
Vomax. For example, the relational expression is ex-
pressed as "volume = (-4Vomax/(Ve0-Ve1)2)3(veloci-
ty-(Ve0+Ve1)/2)2+Vomax" when Ve0≤velocity<Ve1, while
volume=0 when velocity<Ve0 and Ve1≤velocity.
[0104] The setup value readout 512 controls the vol-
ume of each track Bn in accordance with the aforemen-
tioned relational expression based on the speed limit ex-
tracted by the travel environment analyzer 511. In the
case of the aforementioned relational expression, Ve0
and Ve1 are changed with respect to each track Bn. In
the graph of FIG. 8, the setup values of the volume re-
garding the speed limit of 60 km/h are shown by solid
curves, while the setup values of the volume regarding
the speed limit of 100 km/h are shown by dotted curves.
As shown in FIG. 8, the volume-velocity characteristic
curves regarding the speed limit of 100 km/h are each
shifted rightwards on the horizontal axis of the graph from
the volume-velocity characteristic curves regarding the
speed limit of 60 km/h.
[0105] FIG. 9 shows the relationship between the setup
value of the volume and the velocity in connection with
the weather information and time information. The setup
value storage 90 stores the setup values of the volume
in accordance with the relational expression using the
velocity as a variable. For example, the relational expres-
sion is defined as "volume = logβ(velocity+α)+γ", where
α and β are positive constants, and γ is a variable.
[0106] The setup value readout 512 controls the afore-
mentioned relational expression based on the weather
information and time information extracted by the travel
environment analyzer 511. That is, the variable γ is varied
based on the weather information and time information.
For example, a volume-velocity characteristic curve C1
corresponds to the condition of 5 p.m. in rainy weather;
a volume-velocity characteristic curve C2 corresponds
to the condition of 2 p.m. in fine weather; and a volume-
velocity characteristic curve C3 corresponds to 11 p.m.
in fine weather. The aforementioned curves C1, C2, and
C3 are each controlled so as to be shifted along the ver-
tical axis of the graph (i.e., in the direction in which the
volume increases or decreases).
[0107] FIG. 10 shows the relationship between the set-
up value of the volume and the velocity in connection
with the regional information and the time information.
Herein, the setup value storage 90 stores the setup val-
ues of the volume in accordance with the relational ex-
pression using the velocity as a variable. For example,
the relational expression is defined as "volume = logβ(ve-
locity+α)+γ", where α and β are positive constants, and
γ is a variable.
[0108] The setup value readout 512 controls the afore-
mentioned relational expression based on the regional
information and time information extracted by the travel
environment analyzer 511. That is, the variable γ is varied
based on the regional information and time information.
For example, a volume-velocity characteristic curve D1

corresponds to the condition of an urban district at 2 p.m.;
a volume-velocity characteristic curve D2 corresponds
to the condition of a residential area at 2 p.m.; and a
volume-velocity characteristic curve D3 corresponds to
the condition of a residential area at 11 p.m. The afore-
mentioned curves D1, D2, and D3 are controlled so as
to be shifted along the vertical axis of the graph (i.e., the
direction in which the volume increases or decreases).
[0109] FIG. 11 shows the relationship between the set-
up values of reproduction time lengths of musical tone
waveforms and the engine speed in connection with road
conditions. Music data stored in the music data storage
70 have constant time lengths, which are determined
such that, even when a part is repeatedly reproduced,
the sound should not become unnatural to hear, and
which are determined to allow the listener to feel varia-
tions of reproduction velocity in response to time lengths
(hereinafter, referred to as reproduction time lengths) of
data portions subjected to repetitive reproduction. That
is, the setup value of the reproduction time length, which
the setup value storage 90 stores in correspondence with
the engine speed, is expressed as a percentage to the
time length of music data stored in the music data storage
70, wherein it is set to 100% when the engine speed is
under 1000+R rpm (rounds per minute); it is set to 75%
when the engine speed ranges from 1000+R rpm to
1500+R rpm; it is set to 50% when the engine speed
ranges from 1500+R rpm to 3000+R rpm; and it is set to
25% when the engine speed is above 3000+R rpm.
[0110] The setup value readout 512 changes the offset
value R rpm of the engine speed based on the road con-
dition extracted by the travel environment analyzer 511.
Specifically, the offset value R is set to 0 (i.e., R=0) when
the road condition indicates small ups and downs; and it
is set to 1000 (i.e., R=1000) when the road condition
indicates large ups and downs. In FIG. 11, reproduction-
time-length/engine-speed characteristics E1 shown by
solid lines are drawn with respect to the road condition
indicating small ups and downs, wherein the reproduction
time length is set to 100% when the engine speed is
under 1000 rpm; the reproduction time length is set to
75% when the engine speed ranges from 1000 rpm to
1500 rpm; the reproduction time length is set to 50%
when the engine speed ranges from 1500 rpm to 3000
rpm; and the reproduction time length is set to 25% when
the engine speed is above 3000 rpm. Reproduction-time-
length/engine-speed characteristics E2 shown by dotted
lines are drawn with respect to the road condition indi-
cating large ups and downs, wherein the reproduction
time length is set to 100% when the engine speed is
under 2000 rpm; the reproduction time length is set to
75% when the engine speed ranges from 2000 rpm to
2500 rpm; the reproduction time length is set to 50%
when the engine speed ranges from 2500 rpm to 4000
rpm; and the reproduction time length is set to 25% when
the engine speed is above 4000 rpm.
[0111] FIG. 12 shows the relationship between the set-
up value of the volume and the brake opening in connec-
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tion with the congestion information. Herein, the setup
value storage 90 stores the setup values of volumes in
accordance with a relational expression using the brake
opening as a variable.
[0112] The setup value readout 512 controls the rela-
tional expression based on the congestion information
extracted by the travel environment analyzer 511. That
is, the setup value storage 90 stores different setup val-
ues (i.e., relational expressions) in correspondence with
the congestion information in advance, so that the setup
value readout 512 changes the relational expression
when reading out the setup values in correspondence
with the congestion information extracted by the travel
environment analyzer 511.
[0113] In FIG. 12, a volume/brake-opening character-
istic F1 indicates the condition of the normal traffic (i.e.,
no congestion); a volume/brake-opening characteristic
F2 indicates the condition in which traffic is regulated due
to road construction; and a volume/brake-opening char-
acteristic F3 indicates the congested condition. As shown
in FIG. 12, the characteristics F1, F2, and F3 show dif-
ferent variations of volumes in relation to brake openings.
[0114] FIG. 13 shows the relationship between the set-
up value of the effect level and the velocity in connection
with the road condition. Herein, the setup value storage
90 stores the setup values of the effect level in accord-
ance with the relational expression using the velocity as
a variable. The relational expression is a linear function
regarding the velocity, for example.
[0115] The setup value readout 512 controls the rela-
tional expression based on the road condition extracted
by the travel environment analyzer 511. The slope of the
linear function is changed based on the road condition.
In FIG. 13, an effect-level/velocity characteristic G1 indi-
cates a dry road condition; an effect-level/velocity char-
acteristic G2 indicates the road condition in which slip-
pery condition warning is issued due to rain; and an ef-
fect-level/velocity characteristic G3 indicates the road
condition in which slippery condition warning is issued
due to freezing. As shown in FIG. 13, the characteristics
G1, G2, and G3 differ from each other with respect to
their slope.
[0116] Next, the processing of the music reproduction
apparatus 1 according to the second embodiment will be
described with reference to a flowchart shown in FIG. 14.
[0117] In FIG. 14, when the power switch of the music
reproduction apparatus 1 is turned on, the flow proceeds
to step S21 in which the travel environment information
input section 10 inputs travel environment information.
Next, the flow proceeds to step S22 in which a decision
is made as to whether or not the input travel environment
information is the first one after start-up and in which
music data to be reproduced is selected based on the
input travel environment information. In addition, the mu-
sic reproduction apparatus 1 makes a decision as to
whether or not the music data to be reproduced differs
from the presently reproducing music data, in other
words, it makes a decision as to whether or not the music

data to be reproduced should be necessarily changed.
[0118] In step S22, when it is determined that the input
travel environment information matches the travel envi-
ronment information firstly input after start-up, or when it
is determined that the music data to be reproduced differs
from the presently reproducing music data, the flow pro-
ceeds to step S23 in which the music reproduction ap-
paratus 1 assigns the music data, which is selected
based on the input travel environment information, to the
track 52. In step S22, when it is determined that the input
travel environment information does not match the travel
environment information firstly input after start-up, and
when it is determined that the music data to be repro-
duced matches the presently reproducing music data,
the music reproduction apparatus 1 skips step S23 so
that the flow directly proceeds to step S24.
[0119] In step S24, the music reproduction apparatus
1 makes a decision again as to whether or not the input
travel environment information matches the travel envi-
ronment information firstly input after start-up, and it de-
termines the setup values of reproduction parameters
based on the input travel environment information. In ad-
dition, it makes a decision as to whether or not the setup
values of reproduction parameters, which are deter-
mined as described above, differ from the setup values
presently set to the rhythm pattern control 653, the mel-
ody pattern control 654, the tempo control 655, the tone
color control 656, the effect control 657, and the volume
control 658, in other words, it makes a decision as to
whether or not the setup values of the controls 653 to
658 should be necessarily changed.
[0120] In step S24, when the music reproduction ap-
paratus 1 determines that the input travel environment
information matches the travel environment information
firstly input after start-up, or when it determines that the
setup values of reproduction parameters being deter-
mined as described above differ from the setup values
presently set to the controls 653 to 658, the flow proceeds
to step S25, in which the setup values presently set to
the controls 653 to 658 are changed with the setup values
being determined as described above. On the other
hand, when the music reproduction apparatus 1 deter-
mines that the input travel environment information does
not match the travel environment information firstly input
after start-up, and when it determines that the setup val-
ues of reproduction parameters being determined as de-
scribed above match the setup values presently set to
the controls 653 to 658, the music reproduction appara-
tus 1 skips step S25 so that the flow directly proceeds to
step S26.
[0121] In step S26, the music reproduction apparatus
1 inputs vehicle status information by means of the ve-
hicle status information input section 20. In step S27, it
determines the setup values based on the vehicle status
information so as to control reproduction parameters. In
step S28, the music reproduction apparatus 1 reproduc-
es music data by use of reproduction parameters being
controlled as described above. Thereafter, until it is de-
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termined in step S29 that the power switch is turned off,
the music reproduction apparatus 1 repeatedly executes
the aforementioned steps S21 to S28.
[0122] As described above, the music reproduction ap-
paratus 1 of the second embodiment controls reproduc-
tion parameters based on both the vehicle status infor-
mation and the travel environment information; hence,
even when reproduction parameters of the music are var-
ied in response to the vehicle status, it is possible to pre-
vent the reproduced music from becoming unnatural to
hear due to travel environments.
[0123] The music reproduction apparatus 1 is capable
of reproducing music data suited to travel environments.
[0124] In this connection, the aforementioned process-
ing can be realized in such a way that programs realizing
functions of the music reproduction apparatus 1 of the
second embodiment are stored in computer-readable
storage media and are loaded into and executed by the
computer system.

3. Third Embodiment

[0125] The basic constitution of the music reproduction
apparatus 1 according to the third embodiment of the
present invention is identical to that shown in FIG. 1A,
wherein it is characterized to further include a reproduc-
tion time length control section 400 and a reproduction
time length determination section 401 shown in FIG. 1B.
The essential elements of the music reproduction appa-
ratus 1 of the third embodiment are the travel environ-
ment information input section 10, the vehicle status in-
formation input section 20, the reproduction time length
control section 400, the tracks 52-1 to 52-n, the sound
database 70, the reproduction parameter control section
51, and the speaker 81.
[0126] The sound database 70 stores phrases each
composed of a single measure. In the following descrip-
tion, one phrase will be defined as the collection of plural
musical tones, particularly, base drum sounds, included
in one measure.
[0127] FIG. 15A shows an example of bass drum
sound. Herein, one measure is divided into sixteen time
lengths or sixteen durations (or intervals), to which sound
marks (i.e., black circles) and mute marks (i.e., while cir-
cles) are assigned. In addition, sixteen time lengths in-
cluded in one measure are divided into four units. In time
lengths corresponding to sound marks, the tracks 52 re-
produce bass drum sounds of predetermined time
lengths.
[0128] The track 52 repeatedly reproduces the phrase
composed of a single music reproduction unit so as to
generate a musical tone signal, which is then supplied
to the reproduction parameter control section 51. In the
third embodiment, the music reproduction unit corre-
sponds to one measure, so that the reproduction time
length control section 400 controls reproduction time
lengths of the music reproduced by the tracks 52 in music
reproduction units. The processing of the reproduction

time length control section 400 will be described below.
[0129] Next, the music reproduction unit will be de-
scribed with reference to FIG. 16. Herein, the horizontal
axis represents time, in which one block corresponds to
one measure. The number written in each block repre-
sents the type of musical tones included in the measure.
Since the third embodiment is described with respect to
the reproduction of the bass drum sound, blocks show
sound states and mute states in order, wherein when the
phrase designates a melody, each block shows the unit
of the melody.
[0130] As shown in FIG. 16, one phrase corresponds
to one measure in the third embodiment; hence, the track
52 repeatedly reproduces one phrase corresponding to
one measure, which corresponds to the music reproduc-
tion unit.
[0131] In this connection, the tracks 52 are each ca-
pable of reproducing the same type of the phrase (i.e.,
the same type of the reproduced music) or different types
of phrases. In the third embodiment, musical tone signals
reproduced by the plural tracks 52 are synthesized to-
gether and are then supplied to the reproduction param-
eter control section 51.
[0132] The reproduction parameter control section 51
controls reproduction parameters (i.e., the volume, pitch,
tempo, etc.) applied to musical tone signals reproduced
by the tracks 52 in response to the travel environment
information and the vehicle status information (which will
be collectively referred to as "external condition informa-
tion"). Musical tone signals whose reproduction param-
eters are controlled as described above are supplied to
the speaker 81. In the third embodiment, the reproduction
parameter control section 51 stores reproduction param-
eters in correspondence with the external condition in-
formation in advance; hence, reproduction parameters
are read in correspondence with the supplied external
condition information, so that musical tone signals being
reproduced by the tracks 52 will be controlled based on
the read reproduction parameters. Specifically, the re-
production parameter control section 51 stores the vol-
ume in correspondence with the velocity, wherein the
reproduction parameter representing the volume is read
out in correspondence with the supplied external condi-
tion information, so that musical tone signals will be con-
trolled in volume. The speaker 81 generates the pre-
scribed music based on musical tone signals inside of a
vehicle equipped with the music reproduction apparatus
1.
[0133] The external condition information shows exter-
nal conditions of the music reproduction apparatus 1;
specifically, it corresponds to the vehicle status and travel
environments. Details of the travel environment informa-
tion input section 10 connected to the ITS 101 and the
GPS 102 and the details of the vehicle status information
input section 20 connected to the sensors 201 to 205
have been described in conjunction with the first embod-
iment; hence, they are not repeated in the third embod-
iment.
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[0134] In FIG. 1B, the external condition information is
normally supplied to the reproduction time length control
section 400 and the reproduction parameter control sec-
tion 51 with a prescribed time interval. In this case, unless
no variation occurs in the external condition, the same
external condition information is supplied to the repro-
duction time length control section 400 and the reproduc-
tion parameter control section 51 with the prescribed time
interval. Every time variations occur in the external con-
dition, variations in the external condition are supplied to
the reproduction time length control section 400 and the
reproduction parameter control section 51.
[0135] The reproduction time length control section
400 controls reproduction time lengths of music repro-
duction units (e.g., measures) reproduced by the tracks
52 in response to the external condition information. That
is, the reproduction time length control section 400 tem-
porarily stops reproducing the music reproduction unit
with the reproduction time length suiting the external con-
dition information, then it compulsorily starts reproducing
the next music reproduction unit.
[0136] Specifically, the reproduction time length deter-
mination section 401 determines the first reproduction
start timing or the second or more reproduction start tim-
ings based on the reproduction time length suiting the
external condition information with respect to the music
reproduction unit.
[0137] Next, the processing of the reproduction time
length determination section 401 will be described with
reference to FIG. 17. The reproduction time length de-
termination section 401 stores the relationship between
the reproduction time length of one measure and the en-
gine speed shown in FIG. 17 in advance, wherein it de-
termines a prescribed reproduction time length in corre-
spondence with the engine speed suiting the external
condition information.
[0138] In this connection, it is preferable that the re-
production time length determination section 401 stores
not only the relationship between the reproduction time
length and the engine speed shown in FIG. 17 but also
the relationship between the reproduction time length
and various external conditions.
[0139] The reproduction time length determination
section 401 determines reproduction time lengths inde-
pendently with respect to the tracks 52; alternatively, it
determines the reproduction time length with respect to
all the tracks 52 collectively. The reproduction time length
control section 400 controls each of reproduction time
lengths of music reproduction units being reproduced by
the tracks 52 based on the reproduction time length de-
termined by the reproduction time length determination
section 401.
[0140] FIG. 16 shows phrases whose reproduction
time lengths are controlled by the reproduction time
length control section 400. That is, upper blocks show
phrases that are not controlled in reproduction time
lengths and that are reproduced with original reproduc-
tion time lengths, while lower blocks show phrases whose

reproduction time lengths are controlled (specifically,
phrases whose reproduction time lengths are reduced).
[0141] The third embodiment sets the music reproduc-
tion unit to one measure; hence, the reproduction time
length determination section 401 determines the repro-
duction time length of one measure, which is reproduced
at the reproduction start timing (or reproduction restart
timing) of each measure by the track 52, in response to
the external condition information. The reproduction time
length control section 400 controls the reproduction time
length of each measure reproduced by the track 52 on
the basis of the determined reproduction time length.
[0142] Next, concrete examples of reproduction time
lengths being controlled will be described with reference
to FIGS. 15A to 15D. Herein, the reproduction time length
is represented in terms of percentage relative to the orig-
inal reproduction time length that is defined as 100%.
[0143] FIG. 15A show phrases whose reproduction
time lengths are not controlled (i.e., reproduction time
lengths are each set to 100%), wherein one phrase cor-
responding to one measure is repeatedly reproduced.
[0144] FIG. 15B shows phrases whose reproduction
time lengths are reduced to 75%, wherein within sixteen
durations included in one measure, only twelve durations
corresponding to the first 75% of each measure are re-
peatedly reproduced.
[0145] FIG. 15C shows phrases whose reproduction
time lengths are reduced to 50%, wherein within sixteen
durations included in one measure, only eight durations
corresponding to the first 50% of each measure are re-
peatedly reproduced.
[0146] FIG. 15D show phrases whose reproduction
time lengths are reduced to 25%, wherein within sixteen
durations included in one measure, only four durations
corresponding to the first 25% of each measure are re-
peatedly reproduced.
[0147] According to the third embodiment described
above, the reproduction time length determination sec-
tion 401 determines the reproduction time length based
on the external condition information, whereby the repro-
duction time length control section 400 correspondingly
controls the reproduction time length with respect to the
track 52, in other words, it changes the number of dura-
tions included in each measure. That is, when the track
52 repeatedly reproduces one music reproduction unit
(corresponding to one measure), it is possible to repro-
duce the music having rich variations in response to ex-
ternal conditions such as vehicles statuses and travel
environments. In particular, it is possible to reproduce
the desired music having rich variations by appropriately
changing the order of sounds and mutes.
[0148] The reproduction time length determination
section 401 is capable of determining reproduction time
lengths of music reproduction units at the reproduction
start timings (or reproduction restart timings) for starting
reproduction of music reproduction units by means of the
tracks 52.
[0149] The third embodiment can be further modified
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in various ways, which will be described below.

(a) First variation

[0150] The basic constitution of the music reproduction
apparatus 1 according to a first variation of the third em-
bodiment is similar to that shown in FIGS. 1A and 1B,
wherein a different relationship between one phrase and
one measure is featured.
[0151] The sound database 70 stores phrases each
composed of musical tones included in plural measures
(e.g., four measures), wherein the music reproduction
unit is set to one measure.
[0152] FIG. 18 shows the music reproduction unit
adapted to the music reproduction apparatus 1 according
to the first variation of the third embodiment. Similar to
FIG. 16, the horizontal axis direction represents time in
FIG. 18, in which one block corresponds to one measure.
Numbers written in blocks indicate types of the music
(e.g., the order of sounds and mutes of bass drum
sounds, melodies, etc.) expressed by measures thereof.
[0153] As shown in FIG. 18, in the first variation, four
measures correspond to one phrase being repeatedly
reproduced, whereas the track 52 uses one measure as
the music reproduction unit so as to repeatedly reproduce
the phrase composed of four measures.
[0154] The reproduction time length control section
400 controls reproduction time lengths of music repro-
duction units (i.e., measures) with respect to phrases be-
ing reproduced by the tracks 52 in response to the ex-
ternal condition information representing the vehicle sta-
tus and travel environments.
[0155] Specifically, the reproduction time length deter-
mination section 401 determines reproduction time
lengths at the reproduction start timings (or reproduction
restart timings) for starting reproduction of music repro-
duction units in response to the external condition infor-
mation. The reproduction time length control section 400
controls reproduction time lengths of music reproduction
units being reproduced by the tracks 52 on the basis of
reproduction time lengths determined by the reproduc-
tion time length determination section 401.
[0156] FIG. 18 shows an example of the reproduction
time length being controlled, wherein, similar to FIG. 16,
upper blocks indicate phrases whose reproduction time
lengths are not controlled, while lower blocks indicate
phrases whose reproduction time lengths are controlled.
[0157] Since the first variation sets the music repro-
duction unit to one measure, the reproduction time length
determination section 401 determines the reproduction
time length of each measure in response to the external
condition information at the reproduction start timing (or
reproduction restart timing) for starting reproduction of
one measure by means of the track 52. The reproduction
time length control section 400 controls reproduction time
lengths of measures being reproduced by the tracks 52
on the basis of the reproduction time length determined
by the reproduction time length determination section

401. Lower blocks of FIG. 18 show an example of the
result of the controlled reproduction time lengths.
[0158] In the first variation described above, when the
track 52 repeatedly reproduces a phrase composed of
plural music reproduction units (i.e., plural measures), it
is possible to reproduce the music having rich variations
in response to the external condition information such as
vehicle statuses and travel environments.

(b) Second variation

[0159] A second variation uses the music reproduction
apparatus 1 shown in FIGS. 1A and 1B, wherein a dif-
ferent relationship between the phrase and measure is
featured.
[0160] The sound database 70 stores phrases each
composed of musical tones included in plural measures
(e.g., four measures). The first variation sets the music
reproduction unit to one measure, whereas the second
variation sets the music reproduction unit to the number
of measures (e.g., two measures) that is smaller than the
number of measures forming one phrase.
[0161] FIG. 19 shows the relationship between the
phrase and music reproduction unit in the second varia-
tion. Similar to FIG. 16 and FIG. 18, the horizontal axis
direction represents time in FIG. 19, in which each block
corresponds to one measure. Numbers written in blocks
indicate types of the music (e.g., the order of sounds and
mutes of bass drum sounds, melodies, etc.) expressed
in measures.
[0162] As shown in FIG. 19, the second variation is
designed such that the track 52 repeatedly reproduces
one phrase composed of four measures, in which two
measures are set to the music reproduction unit, the re-
production time length of which is being controlled.
[0163] The reproduction time length control section
400 controls the reproduction time length of the music
reproduction unit composed of two measures in response
to the external condition information.
[0164] Specifically, the reproduction time length deter-
mination section 401 determines reproduction time
lengths at the reproduction start timings (or reproduction
restart timings) for starting reproduction of music repro-
duction units in response to the external condition infor-
mation such as vehicle statuses and travel environments.
The reproduction time length control section 400 controls
reproduction time lengths of music reproduction units be-
ing reproduced by the tracks 52 on the basis of the re-
production time length determined by the reproduction
time length determination section 401.
[0165] FIG. 19 shows an example of the reproduction
time length being controlled by the reproduction time
length control section 400. Similar to FIG. 16 and FIG.
18, upper blocks indicate the result in which the repro-
duction time length is not controlled, and lower blocks
indicate the result in which the reproduction time length
is controlled.
[0166] Since the second variation sets the music re-
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production unit to two measures, the reproduction time
length determination section 401 determines reproduc-
tion time lengths of music reproduction units at the re-
production start timings (or reproduction restart timings)
for starting reproduction of music reproduction units by
means of the tracks 52 in response to the external con-
dition information. The reproduction time length control
section 400 controls reproduction time lengths of music
reproduction units each composed of two measures in
the tracks 52 on the basis of the reproduction time length
determined by the reproduction time length determina-
tion section 401. Lower blocks of FIG. 19 indicate the
result of the controlled reproduction time length. Specif-
ically, when the reproduction time length of the music
reproduction unit composed of two measures is reduced,
it may be possible to reduce both the first measure and
the second measure; actually, however, only the second
measure is reduced.
[0167] In the second variation described above, when
the track 52 repeatedly reproduces one phrase com-
posed of four measures, the reproduction time length of
the music reproduction unit composed of two measures
is controlled in response to the external condition infor-
mation, thus realizing reproduction of the music having
richvariations.

(c) Third variation

[0168] A third variation uses the music reproduction
apparatus 1 shown in FIGS. 1A and 1B, wherein a dif-
ferent relationship between the phrase and music repro-
duction unit is featured.
[0169] The sound database 70 stores phrases each
composed of musical tones included in plural measures
(e.g., four measures), wherein the music reproduction
unit is set to four measures (i.e., one phrase).
[0170] FIG. 20 shows the relationship between the
phrase and music reproduction unit in the third variation.
Similar to FIGS. 16, 18, and 19, the horizontal axis direc-
tion represents time in FIG. 20, in which each block cor-
responds to one measure. Numbers written in blocks in-
dicate types of the music (e.g., the order of sounds and
mutes bass drum sounds, melodies, etc.) expressed by
measures.
[0171] As shown in FIG. 20, the third variation sets the
music reproduction unit reproduced by the track 52 to
one phrase composed of four measures.
[0172] The reproduction time length control section
400 controls reproduction time lengths of music repro-
duction units (i.e., phrases each composed of four meas-
ures) reproduced by the tracks 52 in response to the ex-
ternal condition information.
[0173] Specifically, the reproduction time length deter-
mination section 401 determines reproduction time
lengths at the reproduction start timings (or reproduction
restart timings) of music reproduction units being repro-
duced by the tracks 52 in response to the external con-
dition information. The reproduction time length control

section 400 controls each of reproduction time lengths
of music reproduction units being reproduced by the
tracks 52 on the basis of the reproduction time length
determined by the reproduction time length determina-
tion section 401.
[0174] FIG. 20 shows the result of reproduction time
lengths controlled by the reproduction time length control
section 400. Similar to FIGS. 16, 18, and 19, upper blocks
indicate the result in which reproduction time lengths are
not controlled, and lower blocks indicate the result in
which reproduction time lengths are controlled.
[0175] The third variation sets the music reproduction
unit to one phrase composed of four measures; hence,
the reproduction time length determination section 401
determines reproduction time lengths of music reproduc-
tion units in response to the external condition informa-
tion at the reproduction start timings (or reproduction re-
start timings) for starting reproduction by means of the
tracks 52. The reproduction time length control section
400 controls each of reproduction time lengths of music
reproduction units reproduced by the tracks 52 on the
basis of the reproduction time length determined by the
reproduction time length determination section 401. Low-
er blocks indicate the result of controlled reproduction
time lengths in FIG. 20.
[0176] In the third variation described above, when the
tracks 52 repeatedly reproduce music reproduction units
each corresponding to one phrase composed of four
measures, reproduction time lengths of music reproduc-
tion units are controlled in response to the external con-
dition information; hence, it is possible to reproduce the
music having rich variations.

(d) Fourth variation

[0177] The music reproduction apparatus 1 according
to a fourth variation further includes the reproduction time
length control section 400 having the constitution shown
in FIG. 1C in addition to the basic constitution shown in
FIG. 1A. In FIG. 1C, the reproduction time length control
section 400 includes a reproduction end timing detector
402 and a reproduction breaker 403 in addition to the
reproduction time length determination section 401.
[0178] In the fourth variation, one phrase is composed
of one measure (see FIG. 16), wherein the plural tracks
52 are divided into two groups. That is, the track 52-1
sets the music reproduction unit to one measure, while
each of the other tracks 52-m (where m is an integer that
is "2" or higher) sets the music reproduction unit to the
first, second, and fourth measures included in four meas-
ures forming one phrase as shown in FIGS. 18, 19, and
20.
[0179] The reproduction time length control section
400 controls the reproduction time length of the music
reproduction unit (i.e., one measure) reproduced by the
track 52-1 in response to the external condition informa-
tion.
[0180] Specifically, the reproduction time length deter-
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mination section 401 determines the reproduction time
length in response to the external condition information
at the reproduction start timing (or reproduction restart
timing) of the music reproduction unit reproduce by the
track 52-1. The reproduction time length control section
400 controls the reproduction time length of the music
reproduction unit reproduced by the track 52-1 on the
basis of the reproduction time length determined by the
reproduction time length determination section 401.
Thus, it is possible to realize the result indicated by lower
blocks in FIG. 16.
[0181] When the reproduction end timing detector 402
detects the reproduction end timing of the music repro-
duction unit reproduced by the track 52-1, the reproduc-
tion time length control section 400 controls the repro-
duction start timings (or reproduction restart timings) with
respect to music reproduction units reproduced by the
other tracks 52-m.
[0182] FIG. 21 shows the processing (see FIG. 18) in
which the other tracks 52-m repeatedly reproduce phras-
es each composed of four measures in relation to music
reproduction units each corresponding to one measure.
That is, both the track 52-1 and the other tracks 52-m
each set the music reproduction unit to one measure;
therefore, one measure is reproduced with the same re-
production time length when the reproduction time length
control section 400 does not control the reproduction time
length.
[0183] When the reproduction time length control sec-
tion 400 controls the reproduction time length in response
to the external condition information, it is possible to de-
termine the reproduction end timing with respect to the
music reproduction unit reproduced by the track 52-1.
The reproduction end timing detector 402 detects the re-
production end timing of the track 52-1 so as to output it
to the reproduction breaker 403. That is, the reproduction
end timing detector 402 detects the reproduction end tim-
ing of the track 52-1 for each measure, wherein the re-
production end timing can be detected by way of the track
52-1, alternatively, it can be detected based on the re-
production time length determined by the reproduction
time length determination section 401.
[0184] The reproduction breaker 402 breaks the repro-
duction of music reproduction units (each corresponding
to one measure) presently reproduced in the other tracks
52-m at the reproduction end timing of the track 52-1.
Thereafter, the reproduction time length control section
400 controls the tracks 52 to start or restart the repro-
duction of the next music reproduction unit.
[0185] FIG. 22 shows the processing (see FIG. 19) in
which the other tracks 52-m repeatedly reproduce phras-
es each composed of four measures in music reproduc-
tion units each composed of two measures.
[0186] The reproduction end timing detector 402 de-
tects the reproduction end timings of music reproduction
units (each corresponding to two measures) reproduced
by the other tracks 52-m with respect to phrases each
composed of four measures. The reproduction breaker

403 breaks the reproduction of music reproduction units
presently reproduced by the other tracks 52-m at the de-
tected reproduction end timing. Thereafter, the reproduc-
tion time length control section 400 controls the tracks
52 to start or restart the reproduction of the next music
reproduction unit.
[0187] FIG. 23 shows the processing (see FIG. 20) in
which the other tracks 52-m repeatedly reproduce phras-
es each composed of four measures in music reproduc-
tion units each composed of four measures.
[0188] The reproduction end timing detector 402 de-
tects the reproduction end timings of music reproduction
units (each composed of four measures) reproduced by
the other tracks 52-m with respect to phrases each com-
posed of four measures. The reproduction breaker 403
breaks the reproduction of music reproduction units
(each composed of four measures, i.e., one phrase) pres-
ently reproduced by the other tracks 52-m at the detected
reproduction end timing. Thereafter, the reproduction
time length control section 400 controls the tracks 52 to
start or restart the reproduction of the next music repro-
duction unit.
[0189] According to the fourth variation described
above, it is possible to synchronize the reproduction start
timing of the music reproduction unit (i.e., one measure)
reproduced by the track 52-1 with the reproduction start
timings of the music reproduction units (each composed
of four measures) reproduced by the other tracks 52-m.
In this connection, the music reproduction unit repro-
duced by the track 52-1 is not necessarily limited to one
measure; hence, it can be set to two or more measures.
[0190] The third embodiment of the present invention
can be further modified in various manners other than
the first to fourth variations.
[0191] The third embodiment and its variations are all
designed to be adapted to the music reproduction appa-
ratus 1, which is not necessarily limited to a music repro-
duction apparatus installed in a vehicle; hence, they can
be adapted to any type of music reproduction apparatus-
es. For example, the third embodiment can be adapted
to a portable audio player. In this case, the external con-
dition information can be produced in response to the
number of user’s steps counted by a pedometer or in
response to the number of revolutions of wheels of a
wheelchair.
[0192] FIGS. 15A, 15B, 15C, and 15D show examples
of reproduction time lengths, which are set to 100%, 75%,
50%, and 25%. These values may be effective for the 4-
beat music; hence, in order to reproduce the music hav-
ing another number of beats such as eight beats and
sixteen beats, it is necessary to reduce the reproduction
time length with a ratio suiting the number of beats.
[0193] In the third embodiment and its variations, the
music reproduction unit is set to one measure, two meas-
ures, and four measures. Of course, the music reproduc-
tion unit is not necessarily limited to the aforementioned
numbers of measures; hence, it can be arbitrarily set to
various time lengths. One phrase is not necessarily com-
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posed of one measure or four measures; hence, one
phrase can be composed of two measures, eight meas-
ures, sixteen measures, and thirty-two measures, for ex-
ample.
[0194] It is possible for the user to adopt any one of
the third embodiment and its variations. That is, it is pos-
sible to design the music reproduction apparatus 1 to
suite any types of examples and to install programs op-
erable in any types of examples in response to user’s
input instructions.

4. Fourth Embodiment

[0195] Next, a music information distribution system
according to a fourth embodiment of the present inven-
tion will be described in detail.
[0196] FIG. 1D is a block diagram showing the consti-
tution of the music information distribution system, in
which the music reproduction apparatus 1 whose basic
constitution is shown in FIG. 1D is connected to a server
800 via a communication network 900. In addition, a ter-
minal 901 is connected to the server 800 via the commu-
nication network 900 so as to edit music information (i.e.,
music data) accumulated in the server 800.
[0197] The server 800 includes a music file generation
section 801, a music file database 802, a music file mod-
ification section 803, a transmitter 804, and a receiver
805. The music file generation section 801 generates
music files to be distributed to the music reproduction
apparatus 1. Herein, music files are music data accom-
panied with reproduction parameters. The music file da-
tabase 802 stores a plurality of music files in advance.
The music file modification section 803 changes and
modifies configurations of music files based on the re-
production record of music files in the music reproduction
apparatus 1. The transmitter 804 transmits music infor-
mation, which is distributed by the server 800, to the mu-
sic reproduction apparatus 1 and the terminal 901 via the
communication network 900. The receiver 805 receives
information from the music reproduction apparatus 1 and
the terminal 901. The server 800 is connectible to a plu-
rality of information terminals (i.e., the music reproduction
apparatus 1 and the terminal 901 in the fourth embodi-
ment) via the communication network 900, which thus
transmit and receive information therebetween.
[0198] A vehicle is equipped with a transmitter 902 and
a receiver 903, which are connected to the communica-
tion network 900 and via which a communication link is
established in the music reproduction apparatus 1 with
the server 800. The constitution of the music reproduction
apparatus 1 of the fourth embodiment is shown in FIG.
1A; specifically, it includes the travel environment infor-
mation input section 10 connected to the ITS 101 and
the GPS 102, the vehicle status information input section
20 connected to various sensors, the tone generation
control section 50 having a plurality of tracks 52, the
sound selection control section 60, the sound database
(which serves as a music file storage in the fourth em-

bodiment), the audio signal synthesizing section 80, and
the speaker 81. In the fourth embodiment, the music file
storage 70 is capable of storing a plurality of music files
received from the server 800, so that the sound selection
control section 60 selects a desired music file from among
music files so as to supply it to the track 52 included in
the tone generation control section 50.
[0199] Next, the structure of the music file database
802 shown in FIG. 1D (i.e., the software architecture com-
posed of plural tables) will be described with reference
to FIG. 25.
[0200] The music file database 802 is constituted of a
distributed data table 121 for defining distributed music
data, a reproduction record table 122 for defining the re-
production record (i.e., the number of reproduction times)
with respect to distributed music data, and a reproduction
parameter table 123 for defining reproduction parame-
ters controlling reproduction methods with respect to dis-
tributed music data.
[0201] The distributed data table 121 defines a plurality
of titles of music data to be reproduced in response to
the time (e.g., morning or afternoon) and the travel envi-
ronment information (e.g., seaside areas, mountains,
etc.) with respect to types of vehicles (e.g., types and
names of vehicles such as sedan cars and 1-box cars).
For example, when a vehicle type 1 runs in an urban
district in the morning, music titles 1 to 3 are defined with
respect to music data to be reproduced.
[0202] The reproduction record table 122 stores repro-
duction records (i.e., number of reproduction times) in
vehicle types with respect to music titles of music data
to be reproduced in response to the time and travel en-
vironments. FIG. 25 shows reproduction records (i.e.,
"15", "7", and "12" in reproduction times) with respect to
music titles 1, 2, and 3, which are listed in certain condi-
tions, i.e., vehicle type 1, morning, and urban district.
Actually, reproduction records are produced with respect
to all vehicle types suited to prescribed conditions defined
in the distributed data table 121 and are stored in the
reproduction record table 122.
[0203] The reproduction parameter table 123 defines
the relationship between reproduction ranges (which are
defined between reproduction start points and reproduc-
tion end points) dependent upon vehicle statuses and
reproduction parameters (e.g., volumes, pitches, tem-
pos, etc.) with respect to music titles of music data to be
reproduced in response to times and travel environ-
ments. For example, the reproduction parameter table
123 defines the relationship between reproduction rang-
es and reproduction parameters suiting travel environ-
ments in correspondence with vehicle statuses (e.g.,
idling, etc.) with respect to music title 3 that is distributed
when vehicle type 1 runs in an urban district in the morn-
ing. FIG. 25 shows only the reproduction parameter table
123 with respect to music title 3 that is distributed when
vehicle type 1 runs in an urban district in the morning.
Actually, the reproduction parameter table 123 is provid-
ed with respect to all music titles defined in the distributed

35 36 



EP 1 930 877 B1

20

5

10

15

20

25

30

35

40

45

50

55

data table 121.
[0204] Next, the processing of the server 800 shown
in FIG. 1D and the processing of the music reproduction
apparatus 1 will be described with reference to FIG. 24.
When the power switch of the music reproduction appa-
ratus 1 is turned on, the flow proceeds to step S31 in
which the vehicle status information input section 10 in-
puts vehicle status information (i.e., vehicle type, time,
traveling position, etc.). Next, the flow proceeds to step
S32 in which a decision is made as to whether or not the
input vehicle status information is the first one after pow-
er-on and in which a decision is made as to whether or
not the presently input vehicle status information differs
from the previous vehicle status information. When it is
determined that the input vehicle status information is
the first one after power-on and that the presently input
vehicle status information differs from the previous vehi-
cle status information, the flow proceeds to step S33 in
which the input vehicle status information is transmitted
to the server 800 at a prescribed address by means of
the transmitter 902 connected to the communication net-
work 900. The vehicle status information includes a ve-
hicle identifier (i.e., an address of the server 800) for iden-
tifying a vehicle. Thereafter, the vehicle is placed in a
standby state.
[0205] In step S41, the music file generation section
801 of the server 800 receives the vehicle status infor-
mation transmitted thereto from the music reproduction
apparatus 1 via the receiver 805. In step S42, a decision
is made as to whether or not the reception of the vehicle
status information is completed. When a decision result
of step S42 is "YES", the flow proceeds to step S43 in
which the music file generation section 801 retrieves mu-
sic titles of music data to be reproduced with reference
to the music file database 802. For example, when the
vehicle status information transmitted from the music re-
production apparatus 1 indicates the condition, in which
vehicle type 1 runs in an urban district in the morning,
the music file generation section 801 inputs music titles
1 to 3 as shown in FIG. 25 so as to specify three music
data, which are then read from the music file database
802. Thereafter, the music file generation section 801
reads the reproduction parameter table 123 related to
three music titles 1 to 3 from the music file database 802.
[0206] Next, the flow proceeds to step S43 in which
the music file generation section 801 establish the rela-
tionship between three music data, which are read from
the music file database 802, and the reproduction pa-
rameter table 123, thus generating three music files. The
number of music files generated by the music file gener-
ation section 801 corresponds to the number of music
titles defined in the distributed data table 121. Subse-
quently, in step S44, the music file generation section
801 transmits three music files to the music reproduction
apparatus 1 installed in the vehicle, which is specified by
the vehicle identifier included in the inputted vehicle sta-
tus information.
[0207] That is, in step S34, music files transmitted from

the server 800 are received by the music reproduction
apparatus 1 via the receiver 903. When no music file is
transmitted from the server 800 or the reproduction of a
music file is not possible, the music reproduction appa-
ratus 1 repeats the step S31. When plural music files are
distributed, the driver of a vehicle (or a companion shar-
ing the same vehicle) operates the music reproduction
apparatus 1 so as to select a desired music file to be
reproduced by way of the sound selection control section
60. After confirmation of the completion of the reception
of the music file in step S35, the flow proceeds to step
S36 in which the tone generation control section 50 inputs
the vehicle status information representing the present
vehicle status from the vehicle status information input
section 20 with respect to the specified music file. Then,
the tone generation control section 50 reads the specified
music file from the music file storage 70 so as to save
the corresponding music data together with the repro-
duction parameter table 123 that is attached to but inde-
pendently of the music data.
[0208] Next, the tone generation control section 50 de-
tects a reproduction range (defined by the reproduction
start timing and the reproduction end timing) of the music
data suiting the vehicle status information input by the
vehicle status information input section 20 with reference
to the reproduction parameter table 123, so that the music
data of the reproduction range is output to the reproduc-
tion section (which corresponds to the tracks 52 and the
audio signal synthesizing section 80 in FIG. 1A). At this
time, the tone generation control section 50 reads repro-
duction parameters suiting the vehicle status information
and the reproduction range from the reproduction param-
eter table 123 so as to output them to the reproduction
section. The audio signal synthesizing section 80 con-
trols musical tones, which are generated by the speaker
81 based on reproduction parameters (e.g., volumes,
equalizer adjustments, etc.) controlled by the reproduc-
tion parameter control section 51, thus reproducing mu-
sic data in step S37.
[0209] As described above, an appropriate musical
tune is selected in response to the vehicle type, time, and
travel environments, so that reproduction control is per-
formed in response to the present vehicle status so as
to reproduce a desired musical tune. The aforementioned
processing is repeatedly executed until the power switch
of the music reproduction apparatus 1 is turned off.
[0210] While the audio signal synthesizing section 80
is reproducing music data, the music title and the number
of reproduction times (i.e., the reproduction record) are
transmitted to the server 800. In the server 800, the music
file modification section 803 stores the received repro-
duction record in the reproduction record table 122 of the
music file database 802. In FIG. 25, the reproduction
record table 122 accumulates the reproduction record
regarding the vehicle type 1. The music file modification
section 803 instructs the music file generation section
801 to select music titles to be distributed with reference
to the reproduction record table 122. In step S43 shown
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in FIG. 24, the music file generation section 801 priori-
tizes the selection of the music title whose number of
reproduction times is the largest with reference to the
reproduction record table 122. Thus, in the initial stage,
it is unnecessary to notify the music reproduction appa-
ratus 1 of plural music titles, wherein only the music title
having the larger number of reproduction times is selec-
tively notified to the music reproduction apparatus;
hence, it is possible to select an appropriate musical tune.
When the reproduction record table 122 is arranged in
each vehicle type, it is possible for the music reproduction
apparatus 1 installed in each vehicle type to communi-
cate the server 800 to use only the reproduction record
suiting each vehicle type.
[0211] When music data are reproduced with repro-
duction parameters controlled by the reproduction pa-
rameter control section 51 by means of the tracks 52
included in the reproduction section, it is possible for the
reproduction record to include the user setup information,
which represents that the driver of a vehicle (or a com-
panion sharing the same vehicle) operates the music re-
production apparatus 1 to adjust the volume or equalizer,
or the travel environment information input by the travel
environment information input section 10. It is possible
for the music file modification section 803 to update re-
production parameters stored in the reproduction param-
eter table 123 based on the user setup information or to
rewrite the content of the distributed data table 121 or
the content of the reproduction parameter table 123
based on the travel environment information. As de-
scribed above, since music files stored in the music file
database 802 are modified or updated in response to the
reproduction record representing the music reproduction
status in the music reproduction apparatus 1 to which
the server 800 distributes music files, it is possible for
the server 800 to provide the music reproduction appa-
ratus 1 installed in the vehicle with an optimum musical
tune suiting the vehicle status.
[0212] In addition, it is possible to transmit music files
stored in the music file database 802 to the terminal 901,
in which they are appropriately modified or corrected and
are then uploaded to the server 800. This makes it pos-
sible to adjust music files distributed from the server 800
to suit the user’s preference; hence, it is possible to down-
load optimum music data to the music reproduction ap-
paratus 1.
[0213] Incidentally, the vehicle status information,
which is transmitted from the music reproduction appa-
ratus 1 to the server 800, can include the serial number
and type of a vehicle, the specification of an audio system
(i.e., two-channel stereo, 4-channel stereo, hi-fi audio,
equalizer type, changeable range of reproduction param-
eters, etc.), the individual information of the driver of a
vehicle, companion’s information, and driving objectives
(i.e., commuting, job, leisure, travel, etc.); hence, it is
possible for the distributed data table 121 to store music
titles to be distributed in correspondence with the afore-
mentioned pieces of the vehicle status information.

[0214] In the fourth embodiment described above, the
server 800 stores music data, vehicle status information,
and reproduction parameters in correspondence with
travel environment information, wherein it selects an op-
timum music title in response to the travel environment
information and vehicle status information transmitted
from the music reproduction apparatus 1 installed in a
vehicle; it reads reproduction parameters related to the
music data, so that it generates and transmits a music
file combining the music data and reproduction parame-
ters to the music reproduction apparatus 1. Thus, the
music reproduction apparatus 1 reproduces the selected
music data in response to travel environments of a vehi-
cle so as to perform reproduction control thereof in re-
sponse to the vehicle status; hence, it is possible to ap-
propriately vary the reproduction manner of a musical
tune in response to variations in the travel position and
travel environments of a vehicle. In addition, since the
server 800 distributes music data to the music reproduc-
tion apparatus 1, it is not necessary for the music repro-
duction apparatus 1 to prepare music data in advance;
hence, it is possible to autonomously reproduce the mu-
sic in response to the vehicle status.
[0215] As described above, the driver or companion of
a vehicle can enjoy the music, which is varied in response
to travel environments, without losing interest; hence, it
is possible to create unique music reproduction environ-
ments. Since the reproduced music varies in response
to travel environments, the driver or companion of a ve-
hicle can recognize travel environments sensationally.
[0216] The fourth embodiment is described in such a
way that music files are transmitted to the music repro-
duction apparatus 1 installed in a vehicle, wherein the
vehicle is not necessarily limited to a four-wheeled auto-
mobile but can be interpreted as a two-wheeled motor-
cycle. In addition, the fourth embodiment is applicable to
a car navigation system accompanied with a travel route
guidance function or a portable information terminal. That
is, the fourth embodiment is applicable to all mobile de-
vices (e.g., notebook computers, cellular phones, porta-
ble information terminals, etc.) having functions for trans-
mitting specifications of music playback devices and po-
sition information to servers.
[0217] Lastly, the present invention is not necessarily
limited to the first to fourth embodiments, which can be
appropriately modified within the scope of the invention
as defined in the appended claims.

Claims

1. A music reproduction apparatus (1) comprising:

a vehicle status information input section (20)
for inputting vehicle status information repre-
senting a vehicle status;
a reproduction section (52, 80) for assigning a
plurality of musical phrases whose types differ
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from each other to a plurality of tracks (52-1 to
52-n) for outputting phrase signals, thus repro-
ducing the phrases in terms of at least one re-
production parameter being controlled with re-
spect to each track (52-1 to 52-n);
a setup value storage (90) storing a setup value
representing a variation of a reproduction pa-
rameter related to the vehicle status information
with respect to each phrase, wherein the repro-
duction parameter determines a reproduction
manner in reproducing an audio signal with re-
spect to each phrase; and
a control section (51) for controlling the at least
one reproduction parameter in response to the
vehicle status information with respect to each
track (52-1 to 52-n) and with respect to each
phrase independently in accordance with the
setup value stored in the setup value storage
(90).

2. A music reproduction apparatus according to claim
1, wherein the control section is configured to read
the setup value from the setup value storage (90) in
response to the vehicle status information, thus con-
trolling the at least one reproduction parameter
based on the read setup value with respect to each
of the tracks (52-1 to 52-n).

3. A music reproduction apparatus according to claim
1 or claim 2, further comprising:

a travel environment information input section
(10) for inputting travel environment information
representing a travel environment of a vehicle;
a phrase storage (70) for storing the plurality of
musical phrases in advance in correspondence
with the travel environment information; and
an assignment section (60) for selectively as-
signing the plurality of phrases, which are stored
in the phrase storage (70) in correspondence
with the travel environment information, to the
plurality of tracks (52-1 to 52-n), thus reproduc-
ing the phrases assigned to the tracks.

4. A music reproduction apparatus according to claim
3, further comprising a setup value control section
for controlling the setup value stored in the setup
value storage (90) based on the travel environment
information.

5. A music reproduction apparatus according to claim
3, further comprising a setup value control section
(51) for controlling the setup value stored in the setup
value storage (90) based on the vehicle status infor-
mation,
wherein the control section (51) is configured to read
the setup value from the setup value storage (90) in
response to the travel environment information and

control the reproduction parameter based on the
read setup value with respect to each of the tracks
(52-1 to 52-n).

6. A music reproduction apparatus according to claim
1, wherein the reproduction section (52, 80) is con-
figured to repeatedly reproduce a musical phrase
composed of at least one measure, the apparatus
further comprising:

a travel environment information input section
(10) for inputting travel environment information
representing a travel environment of a vehicle;
and
a reproduction time length control section (400)
for controlling a reproduction time length of the
at least one measure included in the phrase in
response to the travel environment information
and vehicle status information.

7. A music reproduction apparatus according to claim
6, wherein after completion of reproduction of the at
least one measure included in the phrase with the
reproduction time length suiting the travel environ-
ment information and vehicle status information, the
reproduction time length control section (400) is con-
figured to temporarily stop the reproduction and then
start reproducing the at least one measure included
in a next phrase.

8. A music reproduction apparatus according to claim
1, wherein:

the reproduction section (52, 80) has a plurality
of tracks (52-1 to 52-n), wherein a first track is
configured to repeatedly reproduce a first
phrase composed of one measure, and a sec-
ond track is configured to repeatedly reproduce
a second phrase composed of a plurality of
measures, the apparatus further comprising:

a travel environment information input sec-
tion (10) for inputting travel environment in-
formation representing a travel environ-
ment of a vehicle; and
a reproduction time length control section
(400) for controlling a reproduction time
length of the first phrase reproduced by the
first track in response to the travel environ-
ment information and vehicle status infor-
mation, wherein the reproduction time
length control section (400) is configured to
control the reproduction section (52, 80) to
start reproducing the measures included in
the second phrase reproduced by the sec-
ond track at a reproduction end timing of the
first phrase.
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9. A music reproduction apparatus according to claim
1, further comprising:

a travel environment information input section
(10) for inputting travel environment information
representing a travel environment of a vehicle;
a transmitter for transmitting the travel environ-
ment information to a server;
a receiver for receiving a music file, which is se-
lected in the server in response to the travel en-
vironment information and which includes the
reproduction parameters; and
a vehicle status information detection section for
detecting the vehicle status so as to output the
vehicle status information,
wherein the reproduction section (52, 80) is con-
figured to reproduce a musical tune based on
the music file that is controlled in response to
the reproduction parameters, which are set in
advance in correspondence with the vehicle sta-
tus information.

10. A music reproduction apparatus according to claim
9, wherein the transmitter is configured to transmit
a reproduction record of a musical tune, which is
repeatedly reproduced by the reproduction section
(52, 80), to the server, in which the music file and
the reproduction parameters stored in correspond-
ence with the vehicle status information are updated
based on the reproduction record.

Patentansprüche

1. Musikwiedergabevorrichtung (1), umfassend:

einen Fahrzeugstatusinformations-Eingabeab-
schnitt (20) zum Eingeben einer Fahrzeugsta-
tusinformation, die einen Fahrzeugstatus an-
gibt;
einen Wiedergabeabschnitt (52, 80) zum Zuwei-
sen einer Vielzahl von musikalischen Phrasen,
deren Typen sich voneinander unterscheiden,
für eine Vielzahl von Spuren (52-1 bis 52-n) zum
Ausgeben von Phrasensignalen, wodurch die
Phrasen in Bezug auf zumindest einen Wieder-
gabeparameter wiedergegeben werden, der mit
Bezug auf jede Spur (52-1 bis 52-n) gesteuert
wird;
einen Konfigurationswertspeicher (90), der ei-
nen Konfigurationswert speichert, der eine Va-
riation eines Wiedergabeparameters, der mit
der Fahrzeugstatusinformation in Beziehung
steht, mit Bezug auf jede Phrase angibt, wobei
der Wiedergabeparameter eine Wiedergabeart
beim Wiedergeben eines Audiosignals mit Be-
zug auf jede Phrase bestimmt; und
einen Steuerabschnitt (51) zum Steuern des zu-

mindest einen Wiedergabeparameters, anspre-
chend auf die Fahrzeugstatusinformation mit
Bezug auf jede Spur (52-1 bis 52-n) und mit Be-
zug auf jede Phrase, unabhängig in Überein-
stimmung mit dem Konfigurationswert, der in
dem Konfigurationswertspeicher (90) gespei-
chert ist.

2. Musikwiedergabevorrichtung nach Anspruch 1, wo-
bei der Steuerabschnitt konfiguriert ist zum Lesen
des Konfigurationswerts aus dem Konfigurations-
wertspeicher (90), ansprechend auf die Fahrzeug-
statusinformation, wodurch der zumindest eine Wie-
dergabeparameter auf Grundlage des gelesenen
Konfigurationswerts mit Bezug auf jede der Spuren
(52-1 bis 52-n) gesteuert wird.

3. Musikwiedergabevorrichtung nach Anspruch 1 oder
2, ferner umfassend:

einen Fahrumgebungsinformation-Eingabeab-
schnitt (10) zum Eingeben einer Fahrumge-
bungsinformation, die eine Fahrumgebung ei-
nes Fahrzeugs angibt;
einen Phrasenspeicher (70) zum vorab Spei-
chern einer Vielzahl von musikalischen Phrasen
entsprechend der Fahrumgebungsinformation;
und
einen Zuweisungsabschnitt (60) zum selektiven
Zuweisen der Vielzahl von Phrasen, die in dem
Phrasenspeicher (70) entsprechend der Fahr-
umgebungsinformation gespeichert sind, an die
Vielzahl von Spuren (52-1 bis 52-n), wodurch
die den Spuren zugewiesenen Phrasen wieder-
gegeben werden.

4. Musikwiedergabevorrichtung nach Anspruch 3, fer-
ner mit einem Konfigurationswert-Steuerabschnitt
zum Steuern des Konfigurationswerts, der in dem
Konfigurationswertspeicher (90) gespeichert ist, auf
Grundlage der Fahrumgebungsinformation.

5. Musikwiedergabevorrichtung nach Anspruch 3, fer-
ner mit einem Konfigurationswert-Steuerabschnitt
(51) zum Steuern des Konfigurationswerts, der in
dem Konfigurationswertspeicher (90) gespeichert
ist, auf Grundlage der Fahrzeugstatusinformation,
wobei der Steuerabschnitt (51) konfiguriert ist zum
Lesen des Konfigurationswerts aus dem Konfigura-
tionswertspeicher (90), ansprechend auf die Fahr-
umgebungsinformation, und zum Steuern des Wie-
dergabeparameters auf Grundlage des gelesenen
Konfigurationswerts mit Bezug auf jede der Spuren
(52-1 bis 52-n).

6. Musikwiedergabevorrichtung nach Anspruch 1, wo-
bei der Wiedergabeabschnitt (52, 80) konfiguriert ist
zum wiederholten Wiedergeben einer musikali-
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schen Phrase, die aus zumindest einem Takt be-
steht, wobei die Vorrichtung ferner umfasst:

einen Fahrumgebungsinformations-Eingabe-
abschnitt (10) zum Eingeben einer Fahrumge-
bungsinformation, die eine Fahrumgebung ei-
nes Fahrzeugs angibt; und
einen Wiedergabezeitlängen-Steuerabschnitt
(400) zum Steuern einer Wiedergabezeitlänge
des zumindest einen Takts, der in der Phrase
enthalten ist, ansprechend auf die Fahrumge-
bungsinformation und Fahrzeugzustandsinfor-
mation.

7. Musikwiedergabevorrichtung nach Anspruch 6, wo-
bei nach Beendigung einer Wiedergabe des zumin-
dest einen Takts, der in der Phrase enthalten ist, mit
der Wiedergabezeitlänge, die mit der Fahrumge-
bungsinformation und Fahrzeugstatusinformation
übereinstimmt, der Wiedergabezeitlängen-Steuer-
abschnitt (400) konfiguriert ist zum temporären Stop-
pen der Wiedergabe und dann zum Starten der Wie-
dergabe des zumindest einen Takts, der in einer
nächsten Phrase enthalten ist.

8. Musikwiedergabevorrichtung nach Anspruch 1, wo-
bei:

der Wiedergabeabschnitt (52, 80) eine Vielzahl
von Spuren (52-1 bis 52-n) aufweist, wobei eine
erste Spur konfiguriert ist zum wiederholten
Wiedergeben einer ersten Phrase, die aus ei-
nem Takt besteht, und eine zweite Spur konfi-
guriert ist zum wiederholten Wiedergeben einer
zweiten Phrase, die aus einer Vielzahl von Tak-
ten besteht, wobei die Vorrichtung ferner um-
fasst:

einen Fahrumgebungsinformations-Einga-
beabschnitt (10) zum Eingeben einer Fahr-
umgebungsinformation, die eine Fahrum-
gebung eines Fahrzeugs angibt; und
einen Wiedergabezeitlängen-Steuerab-
schnitt (400) zum Steuern einer Wiederga-
bezeitlänge der ersten Phrase, die durch
die erste Spur wiedergegeben wird, anspre-
chend auf die Fahrumgebungsinformation
und Fahrzeugstatusinformation, wobei der
Wiedergabezeitlängen-Steuerabschnitt
(400) konfiguriert ist zum Steuern des Wie-
dergabeabschnitts (52, 80), zum Starten ei-
ner Wiedergabe der Takte, die in der zwei-
ten Phrase enthalten sind, die durch die
zweite Spur wiedergegeben wird, zu einem
Wiedergabeendzeitpunkt der ersten Phra-
se.

9. Musikwiedergabevorrichtung nach Anspruch 1, fer-

ner umfassend:

Fahrumgebungsinformations-Eingabeab-
schnitt (10) zum Eingeben einer Fahrumge-
bungsinformation, die eine Fahrumgebung ei-
nes Fahrzeugs angibt;
einen Sender zum Senden der Fahrumge-
bungsinformation an einen Server;
einen Empfänger zum Empfangen einer Musik-
datei, die in dem Server ausgewählt wird, an-
sprechend auf die Fahrumgebungsinformation,
und die die Wiedergabeparameter enthält; und
einen Fahrzeugstatusinformations-Detektions-
abschnitt zum Detektieren des Fahrzeugstatus,
um die Fahrzeugstatusinformation auszuge-
ben,
wobei der Wiedergabeabschnitt (52, 80) konfi-
guriert ist zum Wiedergegeben eines Musik-
stücks auf Grundlage der Musikdatei, die an-
sprechend auf die Wiedergabeparameter ge-
steuert wird, die vorab entsprechend der Fahr-
zeugstatusinformation eingestellt sind.

10. Musikwiedergabevorrichtung nach Anspruch 9, wo-
bei der Sender konfiguriert ist zum Senden einer
Wiedergabeaufzeichnung eines Musikstücks, das
wiederholt durch den Wiedergabeabschnitt (52, 80)
wiedergegeben wird, an den Server, in dem die Mu-
sikdatei und die Wiedergabeparameter, die entspre-
chend der Fahrzeugstatusinformation gespeichert
sind, auf Grundlage der Wiedergabeaufzeichnung
aktualisiert werden.

Revendications

1. Appareil de reproduction de musique (1)
comprenant :

une section d’entrée d’informations d’état de vé-
hicule (20) pour introduire des informations
d’état de véhicule représentant un état de
véhicule ;
une section de reproduction (52, 80) pour attri-
buer une pluralité de phrases musicales dont
les types diffèrent les uns des autres à une plu-
ralité de pistes (52-1 à 52-n) pour délivrer en
sortie des signaux de phrase, reproduisant ainsi
les phrases en termes d’au moins un paramètre
de reproduction qui est régulé par rapport à cha-
que piste (52-1 à 52-n) ;
une mémoire de valeur de réglage (90) stockant
une valeur de réglage représentant une varia-
tion d’un paramètre de reproduction lié aux in-
formations d’état de véhicule par rapport à cha-
que phrase, où le paramètre de reproduction dé-
termine un mode de reproduction lors de la re-
production d’un signal audio par rapport à cha-
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que phrase ; et
une section de régulation (51) pour réguler l’au
moins un paramètre de reproduction en réponse
aux informations d’état de véhicule par rapport
à chaque piste (52-1 à 52-n) et par rapport à
chaque phrase indépendamment selon la valeur
de réglage stockée dans la mémoire de valeur
de réglage (90).

2. Appareil de reproduction de musique selon la reven-
dication 1, dans lequel la section de régulation est
configurée pour lire la valeur de réglage à partir de
la mémoire de valeur de réglage (90) en réponse
aux informations d’état de véhicule, régulant ainsi
l’au moins un paramètre de reproduction sur la base
de la valeur de réglage lue par rapport à chacune
des pistes (52-1 à 52-n).

3. Appareil de reproduction de musique selon la reven-
dication 1 ou 2, comprenant en outre :

une section d’entrée d’informations d’environ-
nement de déplacement (10) pour introduire des
informations d’environnement de déplacement
représentant un environnement de déplace-
ment d’un véhicule ;
une mémoire de phrase (70) pour stocker la plu-
ralité de phrases musicales à l’avance en cor-
respondance avec les informations d’environ-
nement de déplacement ; et
une section d’attribution (60) pour attribuer de
manière sélective la pluralité de phrases, qui
sont stockées dans la mémoire de phrase (70)
en correspondance avec les informations d’en-
vironnement de déplacement, à la pluralité de
pistes (52-1 à 52-n), reproduisant ainsi les phra-
ses attribuées aux pistes.

4. Appareil de reproduction de musique selon la reven-
dication 3, comprenant en outre une section de ré-
gulation de valeur de réglage pour réguler la valeur
de réglage stockée dans la mémoire de valeur de
réglage (90) sur la base des informations d’environ-
nement de déplacement.

5. Appareil de reproduction de musique selon la reven-
dication 3, comprenant en outre une section de ré-
gulation de valeur de réglage (51) pour réguler la
valeur de réglage stockée dans la mémoire de valeur
de réglage (90) sur la base des informations d’état
de véhicule,
dans lequel la section de régulation (51) est confi-
gurée pour lire la valeur de réglage à partir de la
mémoire de valeur de réglage (90) en réponse aux
informations d’environnement de déplacement et
pour réguler le paramètre de reproduction sur la ba-
se de la valeur de réglage lue par rapport à chacune
des pistes (52-1 à 52-n).

6. Appareil de reproduction de musique selon la reven-
dication 1, dans lequel la section de reproduction
(52, 80) est configurée pour reproduire de manière
répétée une phrase musicale composée d’au moins
une mesure, l’appareil comprenant en outre :

une section d’entrée d’informations d’environ-
nement de déplacement (10) pour introduire des
informations d’environnement de déplacement
représentant un environnement de déplace-
ment d’un véhicule ; et
une section de régulation de durée de reproduc-
tion (400) pour réguler une durée de reproduc-
tion de l’au moins une mesure incluse dans la
phrase en réponse aux informations d’environ-
nement de déplacement et aux informations
d’état de véhicule.

7. Appareil de reproduction de musique selon la reven-
dication 6, dans lequel, après l’achèvement de la
reproduction de l’au moins une mesure incluse dans
la phrase avec la durée de reproduction convenant
aux informations d’environnement de déplacement
et aux informations d’état de véhicule, la section de
régulation de durée de reproduction (400) est confi-
gurée pour arrêter temporairement la reproduction
et ensuite pour commencer la reproduction de l’au
moins une mesure incluse dans une phrase suivan-
te.

8. Appareil de reproduction de musique selon la reven-
dication 1, dans lequel :

la section de reproduction (52, 80) a une pluralité
de pistes (52-1 à 52-n), où une première piste
est configurée pour reproduire de manière ré-
pétée une première phrase composée d’une
mesure, et une deuxième piste est configurée
pour reproduire de manière répétée une deuxiè-
me phrase composée d’une pluralité de mesu-
res, l’appareil comprenant en outre :

une section d’entrée d’informations d’envi-
ronnement de déplacement (10) pour intro-
duire des informations d’environnement de
déplacement représentant un environne-
ment de déplacement d’un véhicule ; et
une section de régulation de durée de re-
production (400) pour réguler une durée de
reproduction de la première phrase repro-
duite par la première piste en réponse aux
informations d’environnement de déplace-
ment et aux informations d’état de véhicule,
où la section de régulation de durée de re-
production (400) est configurée pour con-
trôler la section de reproduction (52, 80)
pour commencer la reproduction des me-
sures incluses dans la deuxième phrase re-
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produite par la deuxième piste à un moment
de fin de reproduction de la première phra-
se.

9. Appareil de reproduction de musique selon la reven-
dication 1, comprenant en outre :

une section d’entrée d’informations d’environ-
nement de déplacement (10) pour introduire des
informations d’environnement de déplacement
représentant un environnement de déplace-
ment d’un véhicule ;
un émetteur pour émettre les informations d’en-
vironnement de déplacement à un serveur ;
un récepteur pour recevoir un fichier de musi-
que, qui est choisi dans le serveur en réponse
aux informations d’environnement de déplace-
ment et qui comporte les paramètres de
reproduction ; et
une section de détection d’informations d’état
de véhicule pour détecter l’état de véhicule de
manière à délivrer en sortie les informations
d’état de véhicule,
dans lequel la section de reproduction (52, 80)
est configurée pour reproduire un air musical
sur la base du fichier de musique qui est contrôlé
en réponse aux paramètres de reproduction, qui
sont fixés à l’avance en correspondance avec
les informations d’état de véhicule.

10. Appareil de reproduction de musique selon la reven-
dication 9, dans lequel l’émetteur est configuré pour
émettre un enregistrement de reproduction d’un air
musical, qui est reproduit de manière répétée par la
section de reproduction (52, 80), au serveur, où le
fichier de musique et les paramètres de reproduction
stockés en correspondance avec les informations
d’état de véhicule sont mis à jour sur la base de l’en-
registrement de reproduction.
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