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(54) REMOTE CONTROLLING OF A MOBILE DEIVCE BY A IN-CAR INFORMATION SYSTEM

(57) An information terminal (2) includes: an opera-
tion assignment information storage unit (24) that stores
operation assignment information; an actuation informa-
tion reception unit that receives from an in-car device (1)
actuation information; an assignment unit that, on the
basis of the operation assignment information and the
actuation information, assigns some among a plurality of
operations in the information terminal (2) to each of one
or more actuations among a plurality of types of actuation

that can be inputted with an actuation unit (12) provided
to the in-car device (1) respectively, according to priority
levels; an actuation signal reception unit that receives an
actuation signal outputted from the in-car device (1); and
a conversion unit that, on the basis of the result of as-
signment by the assignment unit, converts the actuation
signal into an operating command that corresponds to
one among the plurality of operations.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an in-car infor-
mation system that is used while mounted to a vehicle,
and to an in-car device and an information terminal that
are used in such an in-car information system.

BACKGROUND ART

[0002] In the prior art, a technique has been per se
known for transmitting information that is displayed on
the screen of an information terminal such as a portable
telephone to an in-car device, and for this information to
be displayed upon a display of the in-car device (refer to
Patent Document #1) . Furthermore, in order to make it
possible to actuate the information terminal from the in-
car device, it is described in Patent Document #1 to dis-
play touch switches corresponding to operating buttons
and operating details of the information terminal upon a
touch panel of the in-car device, and, when any one of
these switches is actuated by being touched, to convert
the operating command corresponding to which switch
into an operating command for the information terminal,
and to transmit that operating command to the informa-
tion terminal. Moreover, it is also described not to display
any such touch switches, but instead to employ one or
more operating buttons provided to the in-car device.

CITATION LIST

PATENT LITERATURE

[0003] Patent Document #1: Japanese Laid-Open Pat-
ent Publication No. 2003-244343.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] With the prior art technique described in Patent
Document #1, in order for the conversion of operating
commands to be performed by the in-car device, it is
necessary for information to be transmitted from the in-
formation terminal to the in-car device, specifying which
of the touch switches or operating buttons of the in-car
device corresponds to which operating command for the
information terminal. However, since in-car devices of
various types exist, and since whether or not a touch
panel is fitted and the arrangement of such a touch panel
are different between different in-car devices, according-
ly, in order for it to be possible to actuate an information
terminal with these in-car devices in a compatible man-
ner, it is necessary to provide in advance, for that infor-
mation terminal, information as described above for each
type of in-car device, and for one set of such information
to be selected when the information terminal is connected

to some in-car device. Not only does this solution impose
a heavy burden upon the software developer or the like
on the information terminal side, but also the problem
arises that it cannot be applied when an in-car device of
a new type appears on the market. Moreover, a similar
problem also arises if the information is transmitted to
the information terminal just as it is without the operating
commands being converted by the in-car device, and with
the conversion instead being performed by the informa-
tion terminal.
[0005] It should be understood that while, in order to
make it possible to utilize an information terminal with an
in-car device of a novel type, it has also been considered
to make the user himself perform the task of establishing
the correspondence settings between the details of ac-
tuation of the in-car device and the details of operation
on the information terminal, the further problem then aris-
es that this is extremely troublesome from the point of
view of the user.
[0006] Furthermore, in recent years, information termi-
nals such as portable telephones and so on have been
provided with many functions of various kinds, and it is
arranged for it to be possible for a desired function to be
executed by the information terminal by the user select-
ing that function upon a menu screen or the like. Due to
this, it has been considered also to implement a tech-
nique such as that described above as one among the
various types of functions provided to the information ter-
minal. However, in Patent Document #1, there is no de-
scription of any concrete procedure or method for, by
actuation of the in-car device, selecting and executing a
function for implementation of a technique such as that
described above from among the various types of func-
tion with which the information terminal is endowed. It
should be understood that, while it may also be consid-
ered for the user to actuate the information terminal in
advance so as to cause that function to be implemented,
this is inconvenient from the point of view of the user.
[0007] In consideration of the situation as described
above, in an in-car information system to which in-car
devices and information terminals of various types may
be connected, it is desirable for correspondence to be
established between the details of actuation of an in-car
device and the details of operation of an information ter-
minal in a simple and easy manner.

SOLUTION TO PROBLEM

[0008] An in-car information system according to a 1
st aspect of the present invention includes a portable type
information terminal and an in-car device. In this in-car
information system, the information terminal includes: an
operation assignment information storage unit that, for a
plurality of operations on the information terminal, stores
operation assignment information that includes informa-
tion related to priority levels of assignments to the plurality
of operations; an actuation information reception unit that
receives from the in-car device actuation information re-
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lated to a plurality of types of actuation that can be input-
ted with an actuation unit provided to the in-car device;
an assignment unit that, on the basis of the operation
assignment information and the actuation information,
assigns some among the plurality of operations to each
of one or more actuations among the plurality of types of
actuation respectively, according to the priority levels; an
actuation signal reception unit that receives an actuation
signal outputted from the in-car device; and a conversion
unit that, on the basis of the result of assignment by the
assignment unit, converts the actuation signal into an
operating command that corresponds to one among the
plurality of operations. The in-car device includes: an ac-
tuation information transmission unit that transmits the
actuation information to the information terminal; and an
actuation signal output unit that, in response to actuation
of the actuation unit by the user, outputs the actuation
signal to the information terminal.
[0009] According to a 2nd aspect of the present inven-
tion, in the in-car information system of the 1st aspect,
the operation assignment information further includes in-
formation related to recommended classification, speci-
fying a recommended classification of actuation for each
operation; the actuation information includes information
related to the classifications of the actuations; and, on
the basis of the operation assignment information and
the actuation information, the assignment unit can pref-
erentially assign to the actuations, operations for which
the classifications of the actuations are set as recom-
mended classifications.
[0010] According to a 3rd aspect of the present inven-
tion, in the in-car information system of the 1st or 2nd
aspect, it is preferred that: the information terminal further
includes an actuation correspondence information trans-
mission unit that transmits, to the in-car device, actuation
correspondence information related to the result of as-
signment by the assignment unit; and the in-car device
further includes an actuation correspondence informa-
tion reception unit that receives the actuation corre-
spondence information from the information terminal.
[0011] According to a 4th aspect of the present inven-
tion, in the in-car information system of the 3rd aspect,
it is preferred that: the actuation correspondence infor-
mation includes information about operations assigned
by the assignment unit to actuations, and information
about icons denoting the operations; and, on the basis
of the actuation correspondence information, the in-car
device displays icons denoting operations assigned to
actuations in display regions of a display monitor that are
determined in advance for the actuations respectively.
[0012] According to a 5th aspect of the present inven-
tion, in the in-car information system of the 3rd or 4th
aspect, it is preferred that: the actuation correspondence
information includes information about operations as-
signed by the assignment unit to actuations, and infor-
mation as to whether or not the operations are permitted
while the vehicle is in motion; and the in-car device de-
termines operations that are prohibited while the vehicle

is in motion on the basis of the actuation correspondence
information, and makes ineffective the actuations that
are assigned to the prohibited operations when the ve-
hicle is in motion.
[0013] According to a 6th aspect of the present inven-
tion, in the in-car information system of the 4th aspect, it
is acceptable that: the actuation correspondence infor-
mation includes information about operations assigned
by the assignment unit to actuations, and information as
to whether or not the operations are permitted while the
vehicle is in motion; and the in-car device determines
operations that are prohibited while the vehicle is in mo-
tion on the basis of the actuation correspondence infor-
mation, and, when the vehicle is in motion, makes inef-
fective the actuations that are assigned to the prohibited
operations and also changes the display mode for the
icons denoting the prohibited operations to a mode that
is different from a display mode when the vehicle is
stopped.
[0014] An in-car information system according to a 7th
aspect of the present invention includes a portable type
information terminal and an in-car device. In this in-car
information system, the information terminal includes: an
operation assignment information transmission unit that,
for a plurality of operations upon the information terminal,
transmits to the in-car device operation assignment in-
formation that includes information related to priority lev-
els of assignments to the plurality of operations; and an
operating command reception unit that receives operat-
ing commands outputted from the in-car device. The in-
car device includes: an operation assignment information
reception unit that receives the operation assignment in-
formation from the portable terminal; an assignment unit
that, on the basis of the operation assignment informa-
tion, assigns some among the plurality of operations re-
spectively to each of one or more actuations among a
plurality of types of actuation that can be inputted by an
actuation unit provided to the in-car device, according to
the priority levels; a conversion unit that, on the basis of
the result of assignment by the assignment unit, converts
an actuation signal corresponding to an actuation by the
user upon the actuation unit into an operating command
that corresponds to one among the plurality of opera-
tions; and an operating command output unit that out-
puts, to the information terminal, the operating command
converted from the actuation signal by the conversion
unit.
[0015] According to an 8th aspect of the present inven-
tion, in the in-car information system of the 7th aspect, it
is preferred that: the operation assignment information
further includes information related to recommended
classification, specifying a recommended classification
of actuation for each operation; and, on the basis of the
operation assignment information, the assignment unit
preferentially assigns to the actuations, operations for
which the classifications of the actuations are set as rec-
ommended classifications.
[0016] According to a 9th aspect of the present inven-
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tion, in the in-car information system of the 7th or 8th
aspect, the operation assignment information further in-
cludes information about icons that denote operations;
and, on the basis of the results of assignment in the op-
eration assignment information, the in-car device can dis-
play icons denoting operations assigned to actuations in
respective display regions of a display monitor that are
determined in advance for those actuations.
[0017] According to a 10th aspect of the present inven-
tion, in the in-car information system of any one of the
7th through 9th aspects, it is preferred that: the operation
assignment information further includes information as
to whether or not the operations are permitted while the
vehicle is in motion; and the in-car device determines
operations that are prohibited while the vehicle is in mo-
tion on the basis of the results of assignment in the op-
eration assignment information, and makes ineffective
the actuations that are assigned to the prohibited oper-
ations when the vehicle is in motion.
[0018] According to an 11th aspect of the present in-
vention, in the in-car information system of the 9th aspect,
it is acceptable that: the operation assignment informa-
tion further includes information as to whether or not the
operations are permitted while the vehicle is in motion;
and the in-car device determines operations that are pro-
hibited while the vehicle is in motion on the basis of the
results of assignment in the operation assignment infor-
mation, and, when the vehicle is in motion, makes inef-
fective the actuations that are assigned to the prohibited
operations and also changes the display mode for the
icons denoting the prohibited operations to a mode that
is different from a display mode when the vehicle is
stopped.
[0019] An in-car device according to a 12th aspect of
the present invention is capable to be connected to a
portable type information terminal and to which is provid-
ed an actuation unit to which actuations of a plurality of
types can be inputted, and includes: an actuation infor-
mation transmission unit that transmits actuation infor-
mation related to the plurality of types of actuation to the
information terminal; and an actuation signal output unit
that, in response to actuation of the actuation unit by the
user, outputs an actuation signal to the information ter-
minal.
[0020] An in-car device according to a 13th aspect of
the present invention is capable to be connected to a
portable type information terminal and to which is provid-
ed an actuation unit to which a plurality of types of actu-
ation can be inputted, and includes: an operation assign-
ment information reception unit that, for a plurality of op-
erations on the information terminal, receives from the
portable terminal operation assignment information that
includes information related to priority levels of assign-
ments to the operations; an assignment unit that, on the
basis of the operation assignment information, assigns
some among the plurality of operations to each of one or
more actuations among the plurality of types of actuation
respectively, according to the priority levels; a conversion

unit that, on the basis of the result of assignment by the
assignment unit, converts an actuation signal corre-
sponding to actuation of the actuation unit by the user
into an operating command that corresponds to one
among the plurality of operations; and an operating com-
mand output unit that outputs to the information terminal
the operating command that has been converted from
the actuation signal by the conversion unit.
[0021] A portable type information terminal according
to a 14th aspect of the present invention is capable to be
connected to an in-car device, and includes: an operation
assignment information storage unit that, for a plurality
of operations, stores operation assignment information
that includes information related to priority levels of as-
signments to the operations; an actuation information re-
ception unit that receives from the in-car device actuation
information related to a plurality of types of actuation that
can be inputted with an actuation unit provided to the in-
car device; an assignment unit that, on the basis of the
operation assignment information and the actuation in-
formation, assigns some among the plurality of opera-
tions to each of one or more actuations among the plu-
rality of types of actuation respectively, according to the
priority levels; an actuation signal reception unit that re-
ceives an actuation signal outputted from the in-car de-
vice; and a conversion unit that, on the basis of the result
of assignment by the assignment unit, converts the ac-
tuation signal into an operating command that corre-
sponds to one among the plurality of operations.
[0022] A portable type information terminal according
to a 15th aspect of the present invention that is capable
to be connected to an in-car device, and includes: an
operation assignment information transmission unit that,
for a plurality of operations, transmits to the in-car device
operation assignment information that includes informa-
tion related to priority levels of assignments to the oper-
ations; and an operating command reception unit that
receives operating commands outputted from the in-car
device.
[0023] An in-car information system according to a
16th aspect of the present invention includes a portable
type information terminal and an in-car device. In this in-
car information system, the information terminal in-
cludes: a communication control unit for controlling com-
munication performed with the in-car device; and a soft-
ware execution unit for executing software that is stored
in advance. The in-car device includes: an actuation input
unit for inputting actuation by the user; an information
transmission unit that transmits to the information termi-
nal information corresponding to the actuation inputted
by the actuation input unit under control of the commu-
nication control unit; and a notification unit that issues
notification to the user, on the basis of information trans-
mitted from the information terminal under control of the
communication control unit.
[0024] According to a 17th aspect of the present inven-
tion, in the in-car information system of the 16th aspect,
the software includes an application that can be executed
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by the information terminal; the communication control
unit, along with transmitting to the in-car device menu
screen information for displaying upon the in-car device
a menu screen that includes an icon corresponding to
the application, also receives an application execution
command transmitted from the information transmission
unit by the user selecting the icon upon the menu screen
by actuating the actuation input unit of the in-car device;
the software execution unit puts the application into the
running state in response to the application execution
command received by the communication control unit;
the notification unit issues the notification by displaying
the menu screen upon the display monitor, on the basis
of the menu screen information transmitted by the com-
munication control unit; and the information transmission
unit can transmit to the information terminal an applica-
tion execution command for putting into the running state
the application that corresponds to the icon that has been
selected upon the menu screen by the user actuating the
actuation input unit.
[0025] According to an 18th aspect of the present in-
vention, in the in-car information system of the 17th as-
pect, it is preferred that, before putting the application
into the state of running on the software execution unit,
the information terminal stops the transmission of the
menu screen information and the reception of the appli-
cation execution command by the communication control
unit.
[0026] According to a 19th aspect of the present inven-
tion, in the in-car information system of the 18th aspect,
it is preferred that: the information terminal is any one of
a first information terminal in which the software execu-
tion unit is only capable of executing one of the applica-
tions at a time and a second information terminal in which
the software execution unit is capable of executing a plu-
rality of the applications at the same time; if the informa-
tion terminal is the first information terminal, then, before
putting the application into the state of running on the
software execution unit, the information terminal stops
the transmission of the menu screen information and the
reception of the application execution command by the
communication control unit; and if the information termi-
nal is the second information terminal, then, even when
putting the application into the state of running on the
software execution unit, the information terminal does
not stop the transmission of the menu screen information
and the reception of the application execution command
by the communication control unit.
[0027] According to a 20th aspect of the present inven-
tion, in the in-car information system of the 18th or 19th
aspect, it is preferred that, when the application that was
in the state of running on the software execution unit is
put into the stopped state, the information terminal
resumes the transmission of the menu screen informa-
tion and the reception of the application execution com-
mand by the communication control unit.
[0028] According to a 21st aspect of the present inven-
tion, in the in-car information system of the 20th aspect,

it is preferred that: the information transmission unit,
along with transmitting to the information terminal, in re-
sponse to the actuation inputted with the actuation input
unit, an application stop command for putting the appli-
cation that is being executed on the information terminal
into the stopped state, also, after having transmitted the
application stop command, transmits a resume com-
mand to the information terminal for causing the resump-
tion by the information terminal of the transmission of the
menu screen information and the reception of the appli-
cation execution command by the communication control
unit; and in response to the application stop command,
the information terminal puts the application that was in
the state of running on the software execution unit into
the stopped state, and thereafter, in response to the
resume command, resumes the operation of the com-
munication control unit.
[0029] According to a 22nd aspect of the present in-
vention, in the in-car information system of any one of
the 17th through 21st aspects, the menu screen informa-
tion includes information for specifying a correspondence
relationship between the applications and the icons; and
the information transmission unit can determine the ap-
plication that corresponds to an icon selected upon the
menu screen by the user actuating the actuation input
unit on the basis of the menu screen information and
transmits an application execution command corre-
sponding to the application to the information terminal.
[0030] According to a 23rd aspect of the present in-
vention, in the in-car information system of any one of
the 17th through 22nd aspects, it is preferred that the
information terminal or the in-car device includes: a
movement determination unit that makes a determination
as to whether or not the vehicle is in motion; and an ex-
ecution prohibition unit that prohibits execution of the ap-
plication if it has been determined by the movement de-
termination unit that the vehicle is in motion.
[0031] According to a 24th aspect of the present inven-
tion, in the in-car information system of the 23rd aspect,
the in-car device can change over the display mode on
the menu screen for the icon corresponding to the appli-
cation for which execution has been prohibited by the
execution prohibition unit, to a different mode from the
mode while the vehicle is stopped.
[0032] According to a 25th aspect of the present inven-
tion, in the in-car information system of any one of the
17th through 22nd aspects, the information terminal or
the in-car device may include: a movement determination
unit that makes a determination as to whether or not the
vehicle is in motion; and a forced ending unit that termi-
nates the application that is being executed by the soft-
ware execution unit, if it has been determined by the
movement determination unit that the vehicle is in motion.
[0033] According to a 26th aspect of the present inven-
tion, in the in-car information system of any one of the
17th through 25th aspects, it is acceptable that: the com-
munication control unit takes at least one application or
more among the plurality of applications that are stored
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in advance in the portable terminal as applications to be
excluded as subjects, and transmits the menu screen
information to the in-car device while omitting information
relating to the applications that are to be excluded as
subjects; and the notification unit displays the menu
screen upon the display monitor on the basis of the menu
screen information, while not including icons that corre-
spond to the applications to be excluded as subjects.
[0034] According to a 27th aspect of the present inven-
tion, in the in-car information system of any one of the
17th through 26th aspects, it is preferred that: a plurality
of the applications are stored in advance in the portable
terminal; and if there is processing that is utilized in com-
mon by the plurality of applications, the software execu-
tion unit shares the result of the processing that is utilized
in common between the plurality of applications.
[0035] An in-car device according to a 28th aspect of
the present invention is capable to be connected to a
portable type information terminal that is capable of ex-
ecuting an application, and includes: an actuation input
unit for inputting actuation by the user; a notification unit
that issues notification to the user by displaying a menu
screen upon a display monitor, on the basis of menu
screen information for displaying the menu screen that
includes an icon corresponding to the application, trans-
mitted from the information terminal; and an information
transmission unit that transmits to the information termi-
nal an application execution command for putting into
the running state the application corresponding to an icon
that has been selected upon the menu screen by the user
actuating the actuation input unit.
[0036] According to a 29th aspect of the present inven-
tion, in the in-car information system of the 28th aspect,
it is preferred that the information transmission unit, along
with transmitting to the information terminal, in response
to the actuation inputted with the actuation input unit, an
application stop command for putting the application that
is being executed on the information terminal into the
stopped state, also, after having transmitted the applica-
tion stop command, transmits a resume command to the
information terminal for causing the resumption by the
information terminal of the transmission of the menu
screen information and the reception of the application
execution command by the communication control unit.
[0037] A portable type information terminal according
to a 30th aspect of the present invention is capable to be
connected to an in-car device, and comprising: a com-
munication control unit for controlling communication
with the in-car device; and a software execution unit for
executing software that is stored in advance. In this in-
formation terminal, the software includes an application
that can be executed by the information terminal; the
communication control unit, along with transmitting to the
in-car device menu screen information for displaying up-
on the in-car device a menu screen that includes an icon
corresponding to the application, also receives an appli-
cation execution command transmitted from the in-car
device by the user selecting the icon upon the menu

screen of the in-car device; and the software execution
unit puts the application into the running state in response
to the application execution command received by the
communication control unit.
[0038] According to a 31st aspect of the present inven-
tion, in the information terminal of the 30th aspect, it is
preferred that: before the application is put into the state
of running on the software execution unit, the transmis-
sion of the menu screen information and the reception
of the application execution command by the communi-
cation control unit are stopped; and when the application
that was put into the state of running on the software
execution unit is put into the stopped state, the transmis-
sion of the menu screen information and the reception
of the application execution command by the communi-
cation control unit are resumed.
[0039] An in-car information system according to a
32nd aspect of the present invention includes a portable
type information terminal and an in-car device. The in-
formation terminal includes a software execution unit for
executing software stored in advance. The in-car device
includes: an actuation input unit for inputting actuation
by the user; an information transmission unit that trans-
mits to the information terminal information correspond-
ing to the actuation inputted with the actuation input unit;
and a notification unit that issues notification to the user.
[0040] According to a 33rd aspect of the present in-
vention, in the in-car information system of the 32nd as-
pect, it is preferred that: the software includes an appli-
cation that can be executed by the information terminal;
the information terminal further includes a screen output
unit that outputs to the in-car device a menu screen in-
cluding an icon that corresponds to the application; on
the basis of information transmitted from the information
transmission unit, the software execution unit puts into
the running state the application corresponding to the
icon that has been selected upon the menu screen by
the user actuating the actuation input unit of the in-car
device; and the notification unit issues the notification by
displaying the menu screen that has been outputted by
the screen output unit.
[0041] According to a 34th aspect of the present inven-
tion, in the in-car information system of the 33rd aspect,
before the application is put into the state of running on
the software execution unit, the information terminal
stops the output of the menu screen by the screen output
unit.
[0042] According to a 35th aspect of the present inven-
tion, in the in-car information system of the 34th aspect,
it is preferred that, when an application that was in the
state of running on the software execution unit is put into
the stopped state, the information terminal resumes the
output of the menu screen by the screen output unit.
[0043] According to a 36th aspect of the present inven-
tion, in the in-car information system of the 35th aspect,
it is preferred that: the information transmission unit
transmits a resume command to the information terminal
for causing the resumption of output of the menu screen
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by the screen output unit of the information terminal; and
in response to the resume command, the information ter-
minal resumes the operation of the screen output unit.
[0044] According to a 37th aspect of the present inven-
tion, in the in-car information system of any one of the
33rd through 36th aspects, it is preferred that the infor-
mation terminal or the in-car device includes: a move-
ment determination unit that makes a determination as
to whether or not the vehicle is in motion; and an execu-
tion prohibition unit that prohibits execution of the appli-
cation if it has been determined by the movement deter-
mination unit that the vehicle is in motion.
[0045] According to a 38th aspect of the present inven-
tion, in the in-car information system of the 37th aspect,
the in-car device can change over the display mode on
the menu screen for the icon corresponding to the appli-
cation for which execution has been prohibited by the
execution prohibition unit, to a different mode from the
mode while the vehicle is stopped.
[0046] According to a 39th aspect of the present inven-
tion, in the in-car information system of any one of the
33rd through 36th aspects, the information terminal or
the in-car device may include: a movement determination
unit that makes a determination as to whether or not the
vehicle is in motion; and a forced ending unit that termi-
nates the application that is being executed by the soft-
ware execution unit, if it has been determined by the
movement determination unit that the vehicle is in motion.
[0047] According to a 40th aspect of the present inven-
tion, in the in-car information system of any one of the
33rd through 39th aspects, it is preferred that the screen
output unit takes at least one application or more among
the plurality of applications that are stored in advance in
the portable terminal as applications to be excluded as
subjects, and outputs the menu screen to the in-car de-
vice while omitting icons corresponding to those applica-
tions that are to be excluded as subjects.
[0048] According to a 41st aspect of the present inven-
tion, in the in-car information system of any one of the
33rd through 40th aspects, it is preferred that: a plurality
of the applications are stored in advance in the portable
terminal; and if there is processing that is utilized in com-
mon by the plurality of applications, the software execu-
tion unit shares the result of the processing that is utilized
in common between the plurality of applications.
[0049] According to a 42nd aspect of the present in-
vention, in the in-car information system of any one of
the 33rd through 41st aspects, the in-car device is any
one of a first in-car device that comprises a video signal
input unit for inputting a video signal from the exterior,
and a second in-car device that does not comprise the
video signal input unit; and the information terminal may
further include a first decision unit that decides whether
the in-car device is the first in-car device or the second
in-car device. In this in-car information system, it is pre-
ferred that: if it has been decided by the first decision unit
that the in-car device is the first in-car device, the screen
output unit converts the menu screen to the video signal

and outputs it to the video signal input unit; and if it has
been decided by the first decision unit that the in-car de-
vice is the second in-car device, the screen output unit
outputs information specifying the contents of the menu
screen to the in-car device.
[0050] According to a 43rd aspect of the present in-
vention, in the in-car information system of any one of
the 33rd through 42nd aspects, the portable terminal may
further include a second decision unit that decides wheth-
er or not the application that has been put into the state
of running on the software execution unit has a screen
display function. In this in-car information system, it is
preferred that: if it has been decided by the second de-
cision unit that the application has a screen display func-
tion, the screen output unit converts a screen corre-
sponding to the application to a video signal that it outputs
to the in-car device; and if it has been decided by the
second decision unit that the application does not have
a screen display function, the screen output unit outputs
image information corresponding to the application to the
in-car device.
[0051] An in-car device according to a 44th aspect of
the present invention is capable to be connected to a
portable type information terminal that is capable of ex-
ecuting an application, and includes: an actuation input
unit for inputting actuation by the user; a notification unit
that issues notification to the user by displaying upon a
display monitor a menu screen including an icon corre-
sponding to the application, transmitted from the infor-
mation terminal; and an information transmission unit that
transmits to the information terminal information corre-
sponding to the actuation by the user upon the actuation
input unit.
[0052] According to a 45th aspect of the present inven-
tion, in the in-car device of the 44th aspect, it is preferred
that the information transmission unit transmits a resume
command to the information terminal, for causing the re-
sumption of the transmission of the menu screen by the
information terminal.
[0053] A portable type information terminal according
to a 46th aspect of the present invention is capable to be
connected to an in-car device, and includes: a software
execution unit for executing software that is stored in ad-
vance; and a screen output unit that outputs to the in-car
device a screen for display upon the in-car device. In this
information terminal, the software includes an application
that can be executed upon the information terminal; the
screen output unit outputs to the in-car device a menu
screen including an icon corresponding to the applica-
tion; and on the basis of information transmitted from the
in-car device, the software execution unit puts the appli-
cation corresponding to the icon that is selected by the
user upon the menu screen on the in-car device into the
running state.
[0054] According to a 47th aspect of the present inven-
tion, in the information terminal of the 46th aspect, it is
preferred that: the output of the menu screen by the
screen output unit is stopped before the application is
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put into the state of running on the software execution
unit; and when the application that has been put into the
state of running on the software execution unit is put into
the stopped state, the output of the menu screen by the
screen output unit is resumed.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0055] According to the present invention, it is possible
to establish correspondence between the details of ac-
tuation of the in-car device and the details of operation
upon the information terminal in a simple and easy man-
ner. Moreover, by actuating the in-car device, it is possi-
ble to select any desired function from among the func-
tions of various types that are provided to the information
terminal, and to cause that function to be executed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056]

Fig. 1 is a figure showing the structure of an in-car
information system according to an embodiment of
the present invention;
Fig. 2 is a block diagram showing the structures of
an in-car device and of a portable terminal;
Fig. 3 is a figure showing the flow of information be-
tween the in-car device and the portable terminal,
according to a first embodiment;
Fig. 4 is a figure showing an example of operating
key information;
Fig. 5 is a figure showing an example of operation
assignment information;
Fig. 6 is a figure showing an example of operating
key correspondence information;
Fig. 7 is a figure for explanation of assignment
processing;
Fig. 8 is a figure for explanation of assignment
processing;
Fig. 9 is a figure for explanation of assignment
processing;
Fig. 10 is a figure for explanation of assignment
processing;
Fig. 11 is a figure showing an example of a screen
that is displayed while the vehicle is stopped;
Fig. 12 is a figure showing an example of a screen
that is displayed while the vehicle is in motion;
Fig. 13 is a flow chart of processing performed by
the in-car device according to the first embodiment;
Fig. 14 is a flow chart of processing performed by
the portable terminal according to the first embodi-
ment;
Fig. 15 is a figure showing the flow of information
between an in-car device and a portable terminal,
according to a second embodiment;
Fig. 16 is a flow chart of processing performed by
the in-car device according to the second embodi-
ment;

Fig. 17 is a flow chart of processing performed by
the portable terminal according to the second em-
bodiment;
Fig. 18 is a figure showing a way in which screens
of an in-car device and a portable terminal according
to a third embodiment change;
Fig. 19 is a figure showing the flow of information
between the in-car device and the portable terminal,
according to this third embodiment;
Fig. 20 is a figure showing examples of screens that
are displayed while the vehicle is stopped and while
it is in motion;
Fig. 21 is a flow chart of processing performed by
the in-car device, according to the third embodiment;
Fig. 22 is a flow chart of processing performed by
the portable terminal, according to the third embod-
iment;
Fig. 23 is a figure showing the structure of an in-car
system according to a fourth embodiment;
Fig. 24 is a block diagram showing the structures of
an in-car device and of a portable terminal according
to the fourth embodiment;
Fig. 25 is a figure showing a situation during changes
of screens on the in-car device and the portable ter-
minal, according to the fourth embodiment;
Fig. 26 is a figure showing the flow of information
between the in-car device and the portable terminal,
according to the fourth embodiment;
Fig. 27 is a flow chart of processing performed by
the in-car device, according to the fourth embodi-
ment;
Fig. 28 is a flow chart of processing performed by
the portable terminal, according to the fourth embod-
iment;
Fig. 29 is a figure showing the flow of information
between an in-car device and a portable terminal
according to a fifth embodiment;
Fig. 30 is a figure showing an example of a table that
is referred to when determining screen display ele-
ments; and
Fig. 31 is a figure showing the flow of information
between an in-car device and a portable terminal
according to a sixth embodiment.

DESCRIPTION OF EMBODIMENTS

- EMBODIMENT #1 -

[0057] Fig. 1 is a figure showing the structure of an in-
car information system according to an embodiment of
the present invention. The in-car information system
shown in Fig. 1 is one that is used while being mounted
to a vehicle, and is implemented by connecting an in-car
device 1 and a portable terminal 2 together via a USB
(Universal Serial Bus) cable 3. The in-car device 1 is fixed
within the vehicle, and may, for example, be installed in
an instrument panel or the like of the vehicle. And the
portable terminal 2 is a portable type information terminal
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that can be carried by the user, and may, for example,
be a portable telephone or a smart phone or the like.
[0058] A display unit 11 and operating keys (operating
switches) 12a, 12b, 12c, 12d, and 12e are provided to
the in-car device 1. The display unit 11 is a display monitor
that is capable of displaying images of various types, and
may, for example, be a liquid crystal display. The oper-
ating keys 12a through 12e are operating switches for
detecting various types of input actuation by the user,
and functions of various kinds are assigned to them, ac-
cording to the processing that is being executed by the
in-car device 1. The user is able to cause the in-car device
1 to execute a desired function or operation by actuating
a desired one among these operating keys 12a through
12e. It should be understood that while, in Fig. 1, an ex-
ample is shown in which the operating keys 12a through
12d are button type switches that can be pressed and
the operating key 12e is a dial type switch that can be
rotated to the left and the right, the arrangement of the
operating keys, their construction, the number thereof,
and so on are not limited to this example. Moreover, it
would also be acceptable to arrange to build the display
unit 11 as a touch panel type display monitor, and to omit
some or all of the operating keys.
[0059] A display unit 21 is provided to the portable ter-
minal 2. This display unit 21 is a display monitor of a
touch panel type that is capable of displaying images of
various types, and may, for example, be built by combin-
ing a touch sensor that detects the position at which it is
touched and a liquid crystal display. The user is able to
cause the portable terminal 2 to execute a desired func-
tion or operation by touching with his finger or the like at
an appropriate position upon the display unit 21, accord-
ing to the contents of an image that is being displayed
upon the display unit 21. It should be understood that
while, here, an example is explained in which the display
unit 21 is a touch panel type display monitor, it would
also be acceptable to arrange for the display unit 21 to
be a conventional display monitor that is not of the touch
panel type. In this case, it would be desirable to provide
operating switches of various types to the portable ter-
minal 2, corresponding to the details of processing to be
executed by the portable terminal 2. Or, it would also be
acceptable to build the display unit 21 as a touch panel
type display monitor, while also providing operating
switches corresponding to predetermined types of actu-
ation to the portable terminal 2.
[0060] Fig. 2 is a block diagram showing the structures
of the in-car device 1 and of the portable terminal 2. As
shown in Fig. 2, the in-car device 1 includes a control
unit 10, a display unit 11, an actuation unit 12, an audio
output unit 13, a memory unit 14, and an interface unit
15. On the other hand, the portable terminal 2 includes
a control unit 20, a display unit 21, an actuation unit 22,
an audio output unit 23, a memory unit 24, an interface
unit 25, a wireless communication unit 26, and a GPS
(Global Positioning System) reception unit 27.
[0061] In the in-car device 1, the control unit 10 in-

cludes a microprocessor, peripheral circuitry of various
types, RAM, ROM, and so on, and executes processing
of various types on the basis of a control program record-
ed in the memory unit 14. Image display processing and
audio output processing of various types and so on are
executed by the processing performed by this control unit
10.
[0062] Furthermore, the control unit 10 acquires vehi-
cle speed information outputted from the vehicle, and
determines whether or not the vehicle is currently in mo-
tion on the basis of this vehicle speed information. When
the result of this determination is that the vehicle is cur-
rently in motion, then actuation limitation is imposed, in
which operating keys corresponding to types of actuation
that are to be prohibited while the vehicle is in motion are
disabled. This actuation limitation during vehicle move-
ment will be explained in detail hereinafter. It should be
understood that the output of vehicle speed information
from the vehicle to the control unit 10 is performed by
outputting vehicle speed pulses from a vehicle speed
sensor that is mounted to the vehicle via, for example, a
CAN (Controller Area Network) that is a communication
network provided within the vehicle, not shown in the
figures.
[0063] As previously described with reference to Fig.
1, the display unit 11 is a display monitor that includes a
liquid crystal display or the like. The actuation unit 12 is
implemented by switches for detecting input actuation by
the user, and, for example, may consist of the operating
keys 12a through 12e shown in Fig. 1. It should be un-
derstood that it would be also acceptable to provide the
display unit 11 and the actuation unit 12 as an integrated
structure, by making the display unit 11 as a display mon-
itor of a touch panel type, as previously described. The
details of input actuation performed by the user upon the
actuation unit 12 are outputted to the control unit 10, and
are reflected in the processing that the control unit 10
performs.
[0064] The audio output unit 13 includes an amplifier,
a speaker, and so on, and is capable of outputting audio
of various types according to control by the control unit
10. For example, music that is reproduced from music
data read out from the portable terminal 2 or from a re-
cording medium not shown in the figures or a guidance
voice for guiding the vehicle to a destination may be out-
putted from the audio output unit 13.
[0065] The memory unit 14 is a non-volatile data stor-
age device, and may, for example, be implemented as
an HDD (hard disk drive) or a flash memory or the like.
Data of various types, for example, the control program
described above used by the control unit 10 is stored in
the memory unit 14. Reading out of data from the memory
unit 14, and writing of data thereto, are performed under
control of the control unit 10, according to requirements.
[0066] Under the control of the control unit 10, the in-
terface unit 15 performs interface processing that is re-
quired when performing transmission and reception of
information to and from the portable terminal 2 via the
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USB cable 3. For example, the interface unit 15 converts
information outputted from the control unit 10 to a pre-
determined signal format and transmits it to the portable
terminal 2, and receives information outputted in a pre-
determined signal format from the portable terminal 2
and outputs it to the control unit 10. This interface
processing is performed by the interface unit 15 accord-
ing to a communication standard prescribed for USB.
[0067] On the other hand, like the control unit 10 of the
in-car device 1, the control unit 20 in the portable terminal
2 includes a microprocessor, peripheral circuitry of vari-
ous types, RAM, ROM, and so on, and executes process-
ing of various types on the basis of a control program
recorded in the memory unit 24.
[0068] As previously described, the display unit 21 is
a display monitor of a touch panel type. The actuation
unit 22 is a section for detecting input actuation by the
user. It should be understood that while, in Fig. 2, the
display unit 21 and the actuation unit 22 are shown as
separate structures, actually they may be provided as a
unified structure, in which the actuation unit 22 is inte-
grated with the display unit 21 that is of a touch panel
type. Or if, as previously described, operating switches
are provided to the portable terminal 2, then these oper-
ating switches will correspond to the actuation unit 22.
The details of input actuation performed by the user upon
the actuation unit 22 are outputted to the control unit 20,
and are reflected in the processing that the control unit
20 performs.
[0069] The audio output unit 23 includes an amplifier
and a speaker and so on, and is able to output audio of
various types according to control by the control unit 20.
For example, when a telephone conversation is being
conducted using the portable terminal 2, then the speech
of the opposite party in that telephone conversation is
outputted from the audio output unit 23.
[0070] The memory unit 24 is a non-volatile data stor-
age device that is similar to the memory unit 14 of the in-
car device 1, and data of various sorts for use during the
processing by the control unit 20 is stored therein. And
application programs of various types that have been ob-
tained by the user in advance (hereinafter simply termed
"applications") are stored in this memory unit 24. The
user is able to implement functions of various kinds upon
the portable terminal 2 by selecting one or another from
among the various applications stored in the memory unit
24, and by causing the control unit 20 to execute that
application.
[0071] The interface unit 25 performs interface
processing based upon a communication standard pre-
scribed for USB, in a similar manner to the interface unit
15 of the in-car device 1. In other words, communication
between the in-car device 1 and the portable terminal 2
is performed in the state in which the interface unit 15
and the interface unit 25 are mutually connected together
via the USB cable 3.
[0072] The wireless communication unit 26 performs
wireless communication via a wireless communication

circuit network not shown in the figures, in order to con-
nect the portable terminal 2 to some other portable ter-
minal or server. By the wireless communication unit 26
thus performing wireless communication, the portable
terminal 2 is able to conduct a telephone conversation
with another portable terminal, or to download a desired
application from a server. It should be understood that a
portable telephone circuit network or an internet circuit
network via a wireless LAN may be used as the wireless
communication circuit network for the wireless commu-
nication performed by the wireless communication unit
26, for example.
[0073] And the GPS reception unit 27 receives GPS
signals transmitted from the GPS satellites, and outputs
them to the control unit 20. As information for obtaining
the current position of the portable terminal 2 and the
present time instant, information is included in the GPS
signals related to the positions of the GPS satellites that
transmitted those GPS signals and the time instants of
transmission thereof. Accordingly, by receiving GPS sig-
nals from a predetermined number of the GPS satellites
or more, it is possible for the control unit 20 to calculate
its current position and the present time instant on the
basis of these GPS satellites’ information.
[0074] Next, navigation processing that is performed
by this in-car information system will be explained. By an
application for navigation being executed on the portable
terminal 2 during the state in which the in-car device 1
and the portable terminal 2 are connected together, this
in-car information system is able to perform navigation
processing in order to guide the vehicle to a destination.
In this navigation processing, a map image is created by
the portable terminal 2 by drawing a map of the surround-
ings of the current position, and this map image is trans-
mitted from the portable terminal 2 to the in-car device
1. Due to this, it becomes possible to display this map of
the surroundings of the current position upon the display
unit 11 of the in-car device 1. Furthermore, a recommend-
ed path from the departure point to the destination is
found in advance on the portable terminal 2, and, when
the vehicle gets near to a guidance point upon the rec-
ommended path, information is transmitted from the port-
able terminal 2 to the in-car device 1 for outputting a
guidance voice that corresponds to the direction of pro-
gression of the vehicle at this guidance point. Due to this,
the guidance voice is outputted from the audio output
unit 13 of the in-car device 1. It should be understood
that it would also be acceptable to arrange for predeter-
mined signals to be outputted from the portable terminal
2 to the in-car device 1 at this time, corresponding to the
timings of the start and of the end of output of the guid-
ance voice. If this is done then, even if audio is currently
being outputted on the in-car device 1 based upon a radio
broadcast or a CD that is being played or the like, it is
possible to reduce the volume of this audio during output
of the guidance voice, so as to make it easier for the user
to hear the guidance voice. By displaying map images
upon the display unit 11 and by outputting guidance
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sounds from the audio output unit 13 as explained above,
the in-car device 1 is able to issue notifications to the
user, in order to make it possible for him to drive the
vehicle to the destination without going astray.
[0075] It should be understood that it would be possible
to arrange for data of various types, such as map data
and so on that is required in order for the portable terminal
2 to execute an application for navigation, to be stored
in advance in the memory unit 24 of the portable terminal
2 for use. Or, it would also be possible to arrange to store
only the minimum necessary amount of data in the mem-
ory unit 24, and to connect to a predetermined server
using the wireless communication unit 26 when the port-
able terminal 2 is to execute an application for navigation,
thus acquiring the data each time that it is required.
[0076] In order to make it possible to actuate the port-
able terminal 2 by using the actuation unit 12 from the
in-car device 1 while performing the navigation process-
ing described above, a correspondence is established
on the portable terminal 2 between types of actuation
that the user can input with the actuation unit 12 of the
in-car device 1, and operations by the portable terminal
2. In the following, a case will be explained by way of
example in which the user performs input actuation using
the operating keys 12a through 12e of Fig. 1 that are
installed to the in-car device 1. It should be understood
that the present invention is not to be considered as being
limited to input actuation performed using operating keys
that are installed to the in-car device 1, such as the op-
erating keys 12a through 12e. For example, it would also
be possible to employ various other types of input actu-
ation, such as touch panel actuation or remote control
actuation or the like.
[0077] When the user is performing input actuation us-
ing the operating keys 12a through 12e, these operating
keys respectively correspond to various operations of the
portable terminal 2. By establishing a correspondence
between the operating keys of this in-car device 1 and
operations of the portable terminal 2, the control unit 20
of the portable terminal 2 becomes able to convert the
actuation signals (i.e. the key signals) that are outputted
from the in-car device 1 for each of the operating keys
12a through 12e, to operating commands for the portable
terminal 2. As a result, the details of the actuation that
the user has performed upon the in-car device 1 are rec-
ognized by the portable terminal 2, and an operation cor-
responding to these actuation details is performed by the
portable terminal 2. It would also be acceptable to ar-
range to implement such a correspondence between the
operating keys of the in-car device 1 and operations of
the portable terminal 2, for each of the applications held
by the portable terminal 2.
[0078] Fig. 3 is a figure showing the flow of information
between the in-car device 1 and the portable terminal 2,
when correspondence is being established between the
operating keys of the in-car device 1 and operations of
the portable terminal 2 as explained above.
[0079] When the in-car device 1 and the portable ter-

minal 2 are mutually connected together as shown at (1)
in Fig. 3, the portable terminal 2 issues a request for
actuation information (i.e. for operating key information)
to the in-car device 1, as shown at (2). And, upon receipt
of this request for operating key information, the in-car
device 1 transmits operating key information related to
the operating keys that are to be used for actuation of
the portable terminal 2 to the portable terminal 2, as
shown at (3).
[0080] As one example of such operating key informa-
tion, Fig. 4 shows the operating key information for spec-
ifying the operating keys 12a through 12e shown in Fig.
1. In Fig. 4, the items shown in the fields in the column
"operating key" respectively refer to the operating keys
12a through 12e, and, for the operating key 12e that can
be actuated in a plurality of ways, an item is provided for
each of its modes of actuation. In other words, "A", "B",
"C", and "D" respectively refer to the operating keys 12a
through 12d, while "E right" and "E left" refer to the op-
erating key 12e. Moreover, the items shown in the fields
in the column "classification" refer to the classifications
of the respective operating keys 12a through 12e. In other
words, "preset" means that this is an operating key of the
button type, while "dial" means that it is of the dial type.
From the operating key information of Fig. 4, it will be
understood that pressing actuation is possible for each
of the operating keys 12a through 12d that are of the
button type, while rotational actuation in either the right
direction or the left direction is possible for the operating
key 12e that is of the dial type.
[0081] When operating key information like that de-
scribed above is received from the in-car device 1, the
portable terminal 2 performs assignment processing as
shown at (4) of Fig. 3. In this assignment processing, the
portable terminal 2 performs assignment processing for
assigning operations of the portable terminal 2 to respec-
tive types of actuation of the various operating keys of
the in-car device 1, on the basis of the operating key
information that has been received from the in-car device
1 and operation assignment information that is stored in
the memory unit 24 in advance.
[0082] Fig. 5 shows an example of operation assign-
ment information. In Fig. 5, the items shown in the fields
in the column "operation" refer to the operations that are
the subjects of assignment to the operating keys, in other
words denote the operations of the portable terminal 2
that can be actuated from the in-car device 1 during nav-
igation processing. And the items shown in the fields in
the column "recommended classification" denote the
classifications of the operating keys that are recommend-
ed for those operations. In other words, "dial" denotes a
dial type operating key, while "preset" denotes a button
type operating key. Moreover, "cursor up", "cursor down",
"cursor right", and "cursor left" respectively denote actu-
ation directions for a cursor type operating key. The items
shown in the fields in the column "priority level" denote
the priority levels assigned to the various operations. As-
signment of an operation having a smaller numerical val-
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ue of this priority level to its operating key of the in-car
device 1 is performed preferentially.
[0083] And the items shown in the fields in the column
"display" refer to the display format for icons for denoting
these operations. It should be understood that concrete
examples of these icons will be shown in Figs. 11 and
12 and explained hereinafter. The items shown in the
fields in the column "possible/impossible while moving"
refer to whether or not each of the operations is possible
or is impossible while the vehicle is in motion. In other
words, the operations described as "possible" are per-
mitted while the vehicle is in motion, while the operations
described as "impossible" are forbidden while the vehicle
is in motion. Either "possible" or "impossible" is set for
each of the operations, and this is determined in consid-
eration of safety while driving and ease of use and so on.
It should be understood that, if neither "possible" nor "im-
possible" is set, then "-" is specified.
[0084] Among the items of operation assignment infor-
mation explained above, the items in the columns "actu-
ation", "recommended classification", and "priority level"
are employed in order to assign operations of the portable
terminal 2 to respective operating keys of the in-car de-
vice 1 during assignment processing. On the other hand,
the items in the columns "display" and "possible/impos-
sible while moving" are not employed for this type of as-
signment of operations to operating keys, but rather are
employed in order to display the operating key assign-
ments and in order to impose actuation limitations upon
the in-car device 1 while the vehicle is in motion, as will
be explained hereinafter. In other words it would be ac-
ceptable, if either one or both of these controls is not to
be performed by the in-car device 1, to omit either one
or both of these columns "display" and "possible/impos-
sible while moving" from the operation assignment infor-
mation.
[0085] Operations of the portable terminal 2 are as-
signed to respective operating keys of the in-car device
1 by the portable terminal 2 performing assignment
processing on the basis of the operating key information
such as that shown by way of example in Fig. 4, and on
the basis of the operation assignment information like
that shown by way of example in Fig. 5. Concrete exam-
ples of this assignment processing will be explained be-
low with reference to Figs. 7 through 10.
[0086] In the assignment processing, first the portable
terminal 2 prepares an assignment table having empty
fields, as shown in Fig. 7. In the example of Fig. 7, an
assignment table is shown in which nine fields are set
for each of the columns "operating key", "operation",
"classification", "display" and "possible/impossible while
moving", as shown in the rows denoted by the reference
symbols 61 through 69. It should be understood that it is
desirable for the number of rows in the assignment table
that is prepared here to be made to be equal to or greater
than the number of rows of the operation assignment
information shown in Fig. 5, in other words to be equal
to or greater than the number of operations on the port-

able terminal 2 that are subjects of assignment. By doing
this, if the number of operating keys installed to the in-
car device 1 is greater than or equal to the number of
operations that are to be subjects of assignment, then it
is possible to assign all of the operations to operating
keys.
[0087] Next, on the basis of the operating key informa-
tion of Fig. 4, the portable terminal 2 determines the con-
tents of each of the columns "operating key" and "clas-
sification" in the assignment table. Here, these contents
are determined by simply setting the items shown in the
operating key information in each of the columns "oper-
ating key" and "classification" in the assignment table,
without modification. As a result, the contents of each of
the columns "operating key" and "classification" are de-
termined as shown in Fig. 8. Since, at this time, the
number of the operating keys shown in the operating key
information of Fig. 4 is less than the number of rows of
the assignment table, accordingly, as shown in Fig. 8, "-"
is set for each of the items in the rows 67 through 69 that
are surplus, meaning that they are excluded from the
subjects for setting. It should be understood that if, con-
versely to the above, the number of the operating keys
shown in the operating key information is greater than
the number of rows of the assignment table, then the
contents of each of the columns "operating key" and
"classification" in the assignment table may be deter-
mined by deleting the operating key information that is
surplus.
[0088] Next, the portable terminal 2 selects, from the
operation assignment information of Fig. 5, the informa-
tion that corresponds to the number of rows that are to
be the subjects of setting in the assignment table. Here,
the information shown in six rows is selected in order
from the one whose value set in the column "priority level"
in the operation assignment information of Fig. 5 is the
smallest, so as to match the number of the rows 61
through 66 in the assignment table of Fig. 8 that are the
subjects of setting. As a result, the information in the rows
corresponding to the operations "enlarge scale", "reduce
scale", "shift up", "shift down", "shift right", and "shift left"
is selected. It should be understood that the information
in the rows corresponding to the operations "set destina-
tion", "find facility", and "change setting" that is not se-
lected here is not subsequently used in the assignment
processing.
[0089] After having selected a portion of the operation
assignment information of Fig. 5 by doing as described
above, next, the portable terminal 2 compares together
the items that were set for the column "classification" in
the assignment table, and the items shown in the column
"recommended classification" in the operation assign-
ment information that was selected. If the result is that
there are two thereof for both of that the same operating
key classification is set, then the contents of the corre-
sponding row in the operation assignment information
that was selected are extracted, and these contents are
set in the fields of the corresponding row in the assign-
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ment table. Here, since "dial" that is set in the column
"classification" in the assignment table of Fig. 8 and "dial"
that is shown in the column "recommended classification"
in the operation assignment information of Fig. 5 are the
same, accordingly the contents of the rows correspond-
ing to the types of operation "enlarge scale" and "reduce
scale" of Fig. 5 corresponding thereto are extracted, and
these contents are set in the fields of the rows 65 and 66
of Fig. 8 respectively. As a result, the contents of the
fields of the rows 65 and 66 are determined as shown in
Fig. 9. In this way, the portable terminal 2 preferentially
assigns, to the operating keys of the in-car device 1, those
operations for which the classifications of those operating
keys in the operation assignment information are set as
recommended classifications.
[0090] Thereafter, the portable terminal 2 sets the con-
tents of the rows other than those that were extracted
from the operation assignment information that was se-
lected as described above into the remaining fields in the
assignment table. As a result, the contents of the rows
61 through 64 are determined as shown in Fig. 10. The
assignment processing is performed by the portable ter-
minal 2 by setting all of the fields in the assignment table
in this manner.
[0091] It should be understood that, in the above ex-
planation, an example is described in which the column
"classification" in the assignment table and the column
"recommended classification" in the selected operation
assignment information are compared together, and, if
there is some item for which they agree, then this oper-
ation is preferentially assigned by extracting the corre-
sponding portion of the operation assignment information
and setting it into the assignment table. However, it would
also be acceptable to perform this type of preferential
assignment of operations according to recommended
classification by dividing it into a plurality of stages. For
example, there may be provided two of the columns "rec-
ommended classification" in the operation assignment
information shown by way of example in Fig. 5, and one
of them may be taken as "first recommended classifica-
tion" while the other is taken as "second recommended
classification". And, when comparing together the select-
ed operation assignment information and the assignment
table, initially the comparison is performed by using the
column "first recommended classification", and if some
item is present for which agreement holds with the col-
umn "classification" of the assignment table, then its op-
eration is preferentially assigned by extracting this por-
tion and by setting it into the assignment table. Next a
similar comparison is performed by using the column
"second recommended classification", and if some item
is present for which agreement holds with the column
"classification" of the assignment table, then its operation
is assigned by extracting this portion and by setting it into
the assignment table. Thereafter, each of the operations
that have not yet been assigned is assigned by setting
the remaining items of operation assignment information
into each of the portions in the assignment table that re-

main as empty fields. By doing this, i.e. by setting rec-
ommended classifications of a plurality of types in the
operation assignment information, it is possible to per-
form the preferential assignment of operations by dividing
the task into a plurality of stages, according to the number
of types thereof. It should be understood that, if there are
three or more types of recommended classification in the
operation assignment information, then it would also be
possible to divide the preferential assignment of opera-
tions into three or more stages, in a similar manner to
that described above.
[0092] By executing assignment processing as ex-
plained above, the portable terminal 2 is able to assign
some among the plurality of operations on the portable
terminal 2 to each of at least one or more operating keys
among the plurality of operating keys that are installed
to the in-car device 1, according to the respective priority
level that is given in the operation assignment informa-
tion. In other words, it is possible to assign some of the
operations among the plurality of operations of the port-
able terminal 2 to each of at least one or more of some
among the plurality of types of actuation that can be in-
putted with the actuation unit 12 provided to the in-car
device 1, according to the respective priority level that is
given in the operation assignment information.
[0093] It should be understood that if, as previously
described, the in-car device 1 does not perform either
one or both of the display of operating key assignments
and actuation limitation during vehicle movement, and
due to this either one or both of "display" and "possi-
ble/impossible while moving" is omitted from the opera-
tion assignment information, then these may also be
omitted from the assignment table shown in Figs. 7
through 10, in a similar manner.
[0094] When the assignment processing like that ex-
plained above has been completed, the portable terminal
2 creates actuation correspondence information (i.e. op-
erating key correspondence information) on the basis of
the result thereof. And, along with this operating key cor-
respondence information being transmitted to the in-car
device 1 as shown at (5) in Fig. 3, it is also stored in the
memory unit 24 in correspondence with the in-car device
1. This storage of the operating key correspondence in-
formation is performed for each of the types of in-car
device 1. In other words, if subsequently an in-car device
of the same type as the in-car device 1 is connected to
the portable terminal 2, then it is arranged for operating
key correspondence information not to be created newly
by the portable terminal 2, but rather for the operating
key correspondence information that has been stored in
the memory unit 24 to be used.
[0095] Fig. 6 shows an example of the operating key
correspondence information. In Fig. 6, as with the oper-
ating key information of Fig. 4, items that respectively
specify the operating keys 12a through 12e of the in-car
device 1 are shown in the fields of the column "operating
key". The items shown in the fields of the column "oper-
ation" denote the operations that are respectively as-
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signed to the operating keys 12a through 12e. And the
items shown in the fields of the column "display" show
the display formats for icons that denote the operations
assigned to the operating keys 12a through 12e, while
the items shown in the fields of the column "possible/im-
possible while moving" show whether or not the opera-
tions assigned to the operating keys 12a through 12e are
permitted during vehicle movement. This operating key
correspondence information is created on the basis of
the assignment table shown in Fig. 10 by deleting, as
being unnecessary portions, the rows 67 through 69 and
the column "classification" that are not to be subjects of
setting.
[0096] By transmitting operating key correspondence
information such as that explained above to the in-car
device 1, the portable terminal 2 notifies the results of
assignment by the assignment processing to the in-car
device 1. As previously described, it should be under-
stood that if the in-car device 1 is not to perform either
one or both of the display of the operating key assign-
ments and actuation limitation while the vehicle is in mo-
tion, and due to this either one or both of the columns
"display" and "possible/impossible while moving" is omit-
ted from the operation assignment information, then in a
similar manner this is also omitted from the operating key
correspondence information.
[0097] When the operating key correspondence infor-
mation is received from the portable terminal 2, the in-
car device 1 performs display of the operating key as-
signments, as shown at (6) of Fig. 3. Here, icons that
specify the operations assigned to the various operating
keys are displayed upon the display unit 11 on the basis
of the details given in the column "display" in the operat-
ing key correspondence information of Fig. 6.
[0098] Figs. 11 and 12 show examples of screens that
are displayed upon the display unit 11 of the in-car device
1. Fig. 11 shows an example of a screen that is displayed
while the vehicle is stopped, while Fig. 12 shows an ex-
ample of a screen that is displayed while the vehicle is
in motion. In Fig. 11, along with a map that is centered
on the current position of the vehicle being displayed up-
on the display unit 11, icons denoted by reference sym-
bols 70a through 70f are displayed. The icon 70a denotes
the operation that is assigned to the operating key 12a,
in other words the operation of "shift up", while the icon
70b denotes the operation that is assigned to the oper-
ating key 12b, in other words the operation of "shift down".
In a similar manner, the icon 70c denotes the operation
that is assigned to the operating key 12c, in other words
the operation of "shift right", while the icon 70d denotes
the operation that is assigned to the operating key 12d,
in other words the operation of "shift left". Moreover, the
icons 70e and 70f respectively denote the operations that
are assigned to rotational actuation of the operating key
12e in the leftward direction and to rotational actuation
thereof in the rightward direction. In other words, the icon
70e denotes the operation of "reduce scale", while the
icon 70f denotes the operation of "enlarge scale".

[0099] It should be understood that the regions in which
the icons 70a through 70f described above are displayed
upon the display unit 11 are set in advance for the oper-
ating keys 12a through 12e. In this manner, on the basis
of the operating key correspondence information that it
has received from the portable terminal 2, the in-car de-
vice 1 respectively displays the icons 70a through 70f
that denote the operations assigned to the operating keys
12a through 12e in the display regions of the display unit
11 that are determined in advance for the operating keys
12a through 12e.
[0100] When the vehicle starts to travel, the in-car de-
vice 1 performs actuation limitation in order to make in-
effective those operating keys that correspond to oper-
ations that are to be prohibited during motion of the ve-
hicle. In concrete terms, only the operating key 12e to
which are assigned operations for which "possible" is
shown in the "possible/impossible while moving" field in
the operating key correspondence information of Fig. 6,
in other words to which are assigned the operations of
"enlarge scale" and "reduce scale", is left as effective,
whereas the other operating keys 12a through 12d to
which are assigned operations that are shown as "im-
possible" are made ineffective. And, by changing the dis-
play mode of the icons 70a through 70d corresponding
to the operating keys 12a through 12d that have been
made effective from the mode shown in Fig. 11 for when
the vehicle is stopped to that shown in Fig. 12, it is ar-
ranged to notify the user that the operations with these
operating keys are prohibited during motion of the vehi-
cle. At this time, if there is any operating key to which an
operation is assigned for which neither "possible" nor "im-
possible" during vehicle motion is set, then it is desirable
to make this operating key ineffective while the vehicle
is in motion as well.
[0101] It should be understood that, as previously de-
scribed, it would also be acceptable to arrange to omit
operating key assignment display such as that described
above. Moreover, if no actuation limitation when the ve-
hicle is in motion is imposed, then the above described
changing of the display mode for the icons in correspond-
ence to motion of the vehicle may be dispensed with.
[0102] Thereafter, when any of the operating keys on
the in-car device 1 is actuated by the user, as shown at
(7) of Fig. 3, the in-car device 1 transmits to the portable
terminal 2 an actuation signal (i.e. a key signal) corre-
sponding to this operating key. Upon receipt of this key
signal from the in-car device 1, as shown at (8), the port-
able terminal 2 executes processing corresponding to
the operation that corresponds to this key signal. At this
time, the portable terminal 2 converts the key signal from
the in-car device 1 to an operating command on the basis
of the result of the assignment processing that was per-
formed at (4), and executes processing corresponding
to the operation specified by this operating command. In
other words the portable terminal 2 specifies, on the basis
of the key signal, the operating key that has been actu-
ated by the user, and determines the operation that has
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been assigned to that operating key by referring to the
operating key correspondence information as shown in
Fig. 6. And the portable terminal 2 performs conversion
from the key signal to the operating command on the
basis of the result of this decision. By this process being
repeated each time a key signal is outputted from the in-
car device 1, operations corresponding to the actuations
performed by the user on the in-car device 1 are per-
formed by the portable terminal 2.
[0103] Flow charts for processing such as that de-
scribed above by the in-car device 1 and the portable
terminal 2 are shown in Figs. 13 and 14. Fig. 13 shows
a flow chart for processing by the in-car device 1, while
Fig. 14 shows a flow chart for processing by the portable
terminal 2.
[0104] First, the flow chart of Fig. 13 will be explained.
The processing shown in the flow chart of Fig. 13 is ex-
ecuted by the control unit 10 of the in-car device 1.
[0105] In a step S10, the control unit 10 makes a de-
cision as to whether or not a portable terminal 2 is con-
nected. If the in-car device 1 and a portable terminal 2
are connected together via a USB cable 3 as shown in
Fig. 1, then the flow of control proceeds to the next step
S20.
[0106] In this step S20, the control unit 10 makes a
decision as to whether or not a request for operating key
information has been received from the portable terminal
2 that was determined in the step S10 as being connect-
ed. If a request has been received from the portable ter-
minal 2 for operating key information, then the flow of
control proceeds to a step S30, whereas if no such re-
quest has been received then the flow of control returns
to the step S10.
[0107] In the step S30, the control unit 10 transmits the
operating key information to the portable terminal 2, as
shown in Fig. 4. This transmission of the operating key
information is performed via the interface unit 15 and the
USB cable 3.
[0108] Then, in a step S40, the control unit 10 receives
operating key correspondence information transmitted
from the portable terminal 2, corresponding to the oper-
ating key information that was transmitted in the step
S30. Here, by a step S280 of Fig. 14 that will be explained
hereinafter being executed by the portable terminal 2,
operating key correspondence information like that
shown in Fig. 6 is transmitted from the portable terminal
2 via the USB cable 3, and is received using the interface
unit 15.
[0109] Then in a step S50, on the basis of the operating
key correspondence information that was received in the
step S40, the control unit 10 performs operating key as-
signment display for displaying the operations that have
been assigned to the operating keys. Here, the operating
key assignment display is executed by displaying the
icons 70a through 70f as shown in Fig. 11 upon the dis-
play unit 11 in respectively predetermined display re-
gions.
[0110] Then, in a step S60, the control unit 10 makes

a decision as to whether or not actuation input with any
of the operating keys has been received from the user.
If actuation input from the user has been performed upon
any of the operating keys 12a through 12e, then the flow
of control proceeds to a step S70, whereas if no actuation
input has been received then the flow of control is trans-
ferred to a step S80.
[0111] In the step S70, the control unit 10 outputs a
key signal corresponding to the operating key that has
been actuated by the user to the portable terminal 2. It
should be understood that, if the dial type operating key
12e has been actuated, then mutually different key sig-
nals are outputted for the case of rotational actuation in
the rightward direction and for the case of rotational ac-
tuation in the leftward direction. When this step S70 has
been executed, the flow of control proceeds to a step S80.
[0112] In the step S80, the control unit 10 obtains the
vehicle speed information outputted from the vehicle, as
described above.
[0113] And next in a step S90, on the basis of the ve-
hicle speed information obtained in the step S80, the con-
trol unit 10 makes a decision as to whether or not the
vehicle is currently in motion. If it is decided that the ve-
hicle is in motion, then the flow of control proceeds to a
step S100, whereas if it is decided that the vehicle is
stopped, then the flow of control is transferred to a step
S110.
[0114] In the step S100, the control unit 10 imposes
actuation limitation as previously described, in order to
make ineffective those operating keys that correspond
to actions that are to be prohibited during vehicle motion.
At this time, the control unit 10 determines the operations
that are to be prohibited during vehicle motion on the
basis of the operating key correspondence information
that was received in the step S40, and makes actuation
of the operating keys 12a through 12d to which these
operations are assigned ineffective. Furthermore, as ex-
plained with Figs. 11 and 12, the control unit 10 changes
over the display mode for the icons 70a through 70d that
denote these operations to a different display mode. After
actuation limitation has been performed in this manner,
the flow of control proceeds to a step S110.
[0115] In the step S110, the control unit 10 makes a
decision as to whether or not processing has ended. If
the connection of the in-car device 1 and the portable
terminal 2 has been interrupted, or if execution of the
application for navigation on the portable terminal 2 has
ceased or the like, then it is determined that the process-
ing has ended, and the flow chart of Fig. 13 terminates.
On the other hand, if such a state has not occurred, then
it is decided that the processing has not ended, and the
flow of control returns to the step S60 and the processing
described above is repeated.
[0116] Next, the flow chart of Fig. 14 will be explained.
The processing shown in the flow chart of Fig. 14 is ex-
ecuted by the control unit 20 when an application for nav-
igation is executed by the portable terminal 2.
[0117] In a step S210, the control unit 20 makes a de-
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cision as to whether or not the in-car device 1 is connect-
ed. If the in-car device 1 and the portable terminal 2 are
connected together via a USB cable 3 as shown in Fig.
1, then next the flow of control proceeds to a step S220.
[0118] In the step S210, the control unit 20 requests
operating key information from the in-car device 1 that
was decided in the step S10 to be connected. Here the
request for operating key information may, for example,
be issued by transmitting predetermined data to the in-
car device 1 using the interface unit 25.
[0119] In the step S230, the control unit 20 receives
operating key information transmitted from the in-car de-
vice 1 in response to the request of the step S220. Here,
by the step S30 of Fig. 13 being executed by the in-car
device 1 as previously described, operating key informa-
tion like that shown in Fig. 4 is transmitted from the in-
car device 1 via the USB cable 3, and is received using
the interface unit 25.
[0120] In the step S240, on the basis of the operating
key information that has been received in the step S230,
the control unit 20 makes a decision as to whether or not
operating key correspondence information for the in-car
device 1 is stored in the memory unit 24. Here, operating
key correspondence information having any in-car de-
vice as subject that has once been created by the port-
able terminal 2 is stored in the memory unit 24 in corre-
spondence with that in-car device by a step S260 that
will be explained hereinafter. Accordingly, if operating
key correspondence information for an in-car device of
the same type as this in-car device 1 has already been
created in the past, then this operating key correspond-
ence information will already be stored in the memory
unit 24. In this type of case, the flow of control is trans-
ferred from this step S240 to a step S270. On the other
hand, if no such operating key correspondence informa-
tion corresponding to the in-car device 1 is stored in the
memory unit 24, so that this is the first time for creation
of this operating key correspondence information, then
the flow of control proceeds from this step S240 to a step
S250.
[0121] It should be understood that the decision in the
step S240 may, for example, be performed by comparing
together the operation key information that was received
in the step S230 and the operating key correspondence
information that is stored in the memory unit 24, and by
deciding whether or not the contents of the columns "op-
erating key" in these sets of information agree with one
another. If the result is that, among the operating key
correspondence information stored in the memory unit
24, some information is included for which the content of
the column "operating key" agrees with that in the oper-
ating key information, then the flow of control is trans-
ferred to the step S270, whereas if it does not then the
flow of control proceeds to the step S250. Or, in order to
make the decision in this step S240, it would also be
acceptable to arrange to store information specifying the
type of the in-car device in the memory unit 24 along with
the operating key information, and, when the operating

key information is received from the in-car device 1 in
the step S230, to receive information specifying the type
of the in-car device 1 along with the operating key infor-
mation.
[0122] In the step S250 the control unit 20 performs
assignment processing as previously described, on the
basis of the operating key information that was received
in the step S230 and operation assignment information
as shown in Fig. 5 that has been stored in advance in
the memory unit 24. Here, by setting the contents of an
assignment table by executing the procedure explained
in connection with Figs. 7 through 10 on the basis of the
contents of the operating key information and of the op-
eration assignment information, operations of the porta-
ble terminal 2 are respectively assigned to actuation of
the operating keys 12a through 12e of the in-car device
1, according to their priority levels.
[0123] In the step S260, on the basis of the assignment
results due to the assignment processing in the step
S250, the control unit 20 creates operating key corre-
spondence information as shown in Fig. 6. And the con-
trol unit 20 stores this operating key correspondence in-
formation that has been created in the memory unit 24
in correspondence with this in-car device 1. When this
step S260 has been executed, the flow of control is trans-
ferred to a step S280.
[0124] In the step S270, the control unit 20 reads out
from the memory unit 24 the operating key correspond-
ence information for the in-car device 1, that in the step
S240 was determined as being stored in the memory unit
24. And, when this step S270 has been executed, the
flow of control proceeds to the step S280.
[0125] In the step S280, the control unit 20 transmits
to the in-car device 1 the operating key correspondence
information that was created in the step S260, or that
was read out in the step S270. This transmission of the
operating key correspondence information is performed
via the interface unit 25 and the USB cable 3.
[0126] Next, in a step S290, the control unit 20 makes
a decision as to whether or not a key signal has been
received from the in-car device 1. When a key signal that
was outputted from the in-car device 1 by execution of
the step S70 of Fig. 13 has been received, then the flow
of control proceeds to the next step S300.
[0127] In this step S300, the control unit 20 converts
the key signal received from the in-car device 1 into an
operating command. Here, it is decided what operation
corresponds to the key signal that was received on the
basis of the operating key correspondence information
that was created in the step S260, or on the basis of the
operating key correspondence information that was read
out in the step S270, and the key signal is converted to
the operating command corresponding to this operation.
By doing this, the key signal that has been received from
the in-car device 1 is converted into an operating com-
mand corresponding to one of the operations on the port-
able terminal 2 on the basis of the result of assignment
by the assignment processing that was performed in the
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step S250 this time or previously.
[0128] In the step S310, the control unit 20 performs
processing corresponding to the operating command into
which the key signal was converted in the step S300. By
doing this, when for example a key signal corresponding
to the operating key 12e has been received from the in-
car device 1, then the scale of the map is enlarged or is
reduced. Moreover, when for example a key signal cor-
responding to one of the operating keys 12a through 21d
has been received from the in-car device 1, then the map
is scrolled so that the map range shifts in the direction
that corresponds to that operating key.
[0129] In the step S320, the control unit 20 makes a
decision as to whether or not processing has ended.
Here, as in the step S110 of Fig. 13, if the connection of
the in-car device 1 and the portable terminal 2 has been
interrupted, or if a predetermined actuation has been per-
formed by the user for terminating execution of the ap-
plication for navigation or the like, then it is determined
that the processing has ended, and the flow chart of Fig.
14 terminates. On the other hand, if such a state has not
occurred, then it is decided that the processing has not
ended, and the flow of control returns to the step S290
and the processing described above is repeated.
[0130] According to the first embodiment as explained
above, the beneficial operational effects as described in
(1) through (6) below may be obtained.

(1) For a plurality of operations of the portable ter-
minal 2, the portable terminal 2 stores in the memory
unit 24 operation assignment information like that of
Fig. 5, including information relating to the priority
level of assignment for operations such as shown in
the column "priority level". Furthermore, actuation
information (i.e. operating key information) like that
of Fig. 4 related to a plurality of types of actuation
that can be inputted by the operating keys 12a
through 12e of the actuation unit 12 provided to the
in-car device 1 is received from the in-car device 1
(in the step S230) due to the processing of the control
unit 20. On the basis of the assignment information
for these operations and the actuation information,
the control unit 20 assigns (in the step S250) some
of the operations among the plurality of operations
on the portable terminal 2 to each of the plurality of
types of actuation with the operating keys 12a
through 12e, according to their respective priority
levels. And an actuation signal (i.e. a key signal) of
the operating keys 12a through 12e that is outputted
from the in-car device 1 is received (in the step
S290), and, on the basis of the results of the assign-
ment in the step S250, this actuation signal that has
been received is converted (in the step S300) to an
operating command corresponding to one among
the plurality of operations on the portable terminal 2.
On the other hand, due to the processing of the con-
trol unit 10, the in-car device 1 transmits (in the step
S30) actuation information (i.e. operating key infor-

mation) like that of Fig. 4 to the portable terminal 2,
and outputs (in the step S70) actuation signals (i.e.
key signals) to the portable terminal 2, according to
actuation by the user of the operating keys 12a
through 12e of the actuation unit 12. Since these
arrangements are provided, it is possible to establish
a correspondence between the details of actuation
of the in-car device 1 and the details of operation of
the portable terminal 2 in a simple and easy manner.
(2) As shown in the column "recommended classifi-
cation" of Fig. 5, the operation assignment informa-
tion that is stored in the memory unit 24 of the port-
able terminal 2 also includes information related to
recommended classification, specifying the classifi-
cation of actuation that is recommended for each
operation. Moreover, as shown in the column "clas-
sification" of Fig. 4, the actuation information that is
transmitted from the in-car device 1 to the portable
terminal 2 in the step S30 and that is received by the
portable terminal 2 in the step S230 includes infor-
mation related to the classifications of the various
actuations with the operating keys 12a through 12e.
And in the step S250, on the basis of this type of
operation assignment information and actuation in-
formation, it is arranged for the control unit 20 pref-
erentially to assign operations of the portable termi-
nal 2 for which the classifications of those operations
are set as recommended classifications, to actua-
tions with the operating keys 12a through 12e. Since,
due to this, if an operating key is installed to the in-
car device 1 that is appropriate for the content of the
operation to be performed upon the portable terminal
2, then this operation is preferentially assigned to
actuation with that operating key, accordingly it is
possible to enhance the ease of use from the point
of view of the user.
(3) Due to processing by the control unit 20, the port-
able terminal 2 transmits to the in-car device 1 (in
the step S280) actuation correspondence informa-
tion (i.e. operating key correspondence information)
like that of Fig. 6 related to the results of assignment
by the assignment processing of the step S250. And,
due to processing by the control unit 10, the in-car
device 1 receives (in the step S40) this actuation
correspondence information from the portable termi-
nal 2. Since these arrangements are provided, it is
possible to notify to the in-car device 1 the results of
assignment of operations to actuations with the op-
erating keys 12a through 12e from the portable ter-
minal 2, and it is possible to utilize processing of
various types with the in-car device 1.
(4) As shown in the columns "operating key" and
"display" in Fig. 6, the actuation correspondence in-
formation described above includes information
about the operations assigned by the assignment
processing of the step S250 to each of the actuations
by the operating keys 12a through 12e, and informa-
tion about the icons that denote each of these oper-
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ations. And due to processing by the control unit 10,
on the basis of this actuation correspondence infor-
mation, as shown in Fig. 11, the in-car device 1 dis-
plays (in the step S50) the icons 70a through 70e
that respectively denote the operations assigned to
the operations with the operating keys 12a through
12e in the display regions on the display unit 11 that
have been set in advance for these actuations with
the operating keys 12a through 12e. Since these ar-
rangements are provided, it is possible to show the
details of the operations that are assigned to the var-
ious actuations with the operating keys 12a through
12e to the user in an easily understood manner.
(5) Moreover, as shown in the columns "operating
key" and "possible/impossible while moving" in Fig.
6, the actuation correspondence information in-
cludes information about the operations that have
been assigned by the assignment processing in the
step S250 to the actuations with the operating keys
12a through 12e, and information as to whether or
not these operations are permitted during movement
of the vehicle. And, due to processing by the control
unit 10, on the basis of this actuation correspond-
ence information, the in-car device 1 determines up-
on the operations that are prohibited during vehicle
movement, and, while the vehicle is in motion, makes
ineffective (in the step S100) the actuations with the
operating keys 12a through 12d that have been as-
signed to those operations. Since these arrange-
ments are provided, actuations for which there is a
danger of loss of security if performed during driving,
or for which input actuation during driving would be
difficult or the like, are prevented from being execut-
ed upon the portable terminal 2 from the in-car device
1 while the vehicle is in motion, and accordingly it is
possible to enhance the security and the ease of use.
(6) Furthermore, due to processing by the control
unit 10, it is arranged for the in-car device 1, along
with making ineffective the actuations with the oper-
ating keys 12a through 12d as described above
when the vehicle is in motion, also to change the
mode according to which the icons 70a through 70d
that denote these operations are displayed to a
mode, as shown in Fig. 12, that is different from their
display mode when the vehicle is stopped that is
shown in Fig. 11. Due to this, it is possible to inform
the user in an easily understood manner that actu-
ation with the operating keys 12a through 12d while
the vehicle is in motion is prohibited.

- EMBODIMENT #2-

[0131] In the first embodiment explained above, an ex-
ample was explained of an in-car information system in
which the assignment processing was performed by the
portable terminal 2, and conversion was performed from
key signals to operating commands on the basis of the
results of that assignment. By contrast, in the second

embodiment explained below, an example is explained
of an in-car information system in which the assignment
processing is performed by the in-car device 1, and con-
version is performed from key signals to operating com-
mands on the basis of the results of that assignment.
[0132] It should be understood that the structure of the
in-car information system according to this embodiment
is the same as that shown in Fig. 1. Moreover, with the
in-car information system of this embodiment, the struc-
tures of the in-car device 1 and of the portable terminal
2 are the same as those shown in Fig. 2.
[0133] Fig. 15 is a figure showing the flow of information
between the in-car device 1 and the portable terminal 2
according to this embodiment, when correspondence is
being established between the operating keys of the in-
car device 1 and operations of the portable terminal 2.
[0134] When the in-car device 1 and the portable ter-
minal 2 are mutually connected together as shown at (1)
in Fig. 15, the portable terminal 2 transmits operation
assignment information to the in-car device 1, as shown
at (2). Similarly to the case with the first embodiment, the
operation assignment information that is transmitted here
is stored in advance in the memory unit 24 of the portable
terminal 2, and specifies items like those shown in Fig. 5.
[0135] And, upon receipt of this operation assignment
information from the portable terminal 2, as shown at (3)
in Fig. 15, the in-car device 1 performs assignment
processing in order to assign the operations of the port-
able terminal 2 respectively to actuations of the operating
keys 12a through 12e. In this assignment processing,
the in-car device 1 performs assignment processing like
that explained with reference to Figs. 7 through 10 for
the first embodiment, on the basis of the operating keys
12a through 12e that it possesses itself and their classi-
fication information, and on the basis of the operation
assignment information that has been received from the
portable terminal 2. It should be understood that the in-
formation about the operating keys 12a through 12e on
the in-car device 1 is, for example, stored in the memory
unit 14, and has contents similar to those of the operating
key information shown in Fig. 4. And operating key cor-
respondence information like that shown in Fig. 6 is cre-
ated on the basis of the assignment results of the assign-
ment processing, and is stored in the memory unit 14.
[0136] Thereafter, as shown at (4) in Fig. 15, the in-car
device 1 performs display of the operating key assign-
ments on the basis of the operating key correspondence
information. Here, icons 70a through 70f specifying the
operations that have been assigned to the operating keys
12a through 12e are displayed screens such as shown
in Figs. 11 and 12 being shown on the display unit 11.
[0137] When one of the operating keys on the in-car
device 1 is actuated by the user, on the basis of the results
of the assignment processing that was performed at (3),
the in-car device 1 converts the actuation signal (i.e. the
key signal) that corresponds to this operating key to an
operating command, and transmits that command to the
portable terminal 2 as shown at (5). At this time, in a
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similar manner to the case in which the portable terminal
2 performs in the first embodiment, by referring to the
operating key correspondence information, the in-car de-
vice 1 determines the operation that has been assigned
to that operating key, and performs conversion from the
key signal to an operating command on the basis of the
result of that determination. And, upon receipt of the op-
erating command from the in-car device 1, as shown at
(6), the portable terminal 2 executes processing corre-
sponding to the operation specified by that operating
command. By repeating the above procedure each time
an operating key is actuated by the user, operations are
executed by the portable terminal 2 corresponding to the
actuations performed by the user on the in-car device 1.
[0138] Flow charts for the processing executed by the
in-car device 1 and by the portable terminal 2 of the in-
car information system according to this embodiment are
respectively shown in Figs. 16 and 17. Fig. 16 is a flow
chart for the processing performed by the in-car device
1, while Fig. 17 is a flow chart for the processing per-
formed by the portable terminal 2. It should be understood
that the same step numbers are appended in Figs. 16
and 17 to processing steps that execute the same
processing as corresponding ones of the flow charts of
Figs. 13 and 14. And, in the following explanation, the
explanation of the contents of such processing steps to
which the same step numbers as in Figs. 13 and 14 are
appended is omitted, unless such explanation is partic-
ularly required.
[0139] First, the flow chart of Fig. 16 will be explained.
The processing shown in the flow chart of Fig. 16 is ex-
ecuted by the control unit 10 of the in-car device 1.
[0140] First in a step S41 the control unit 10 receives
operation assignment information transmitted from the
portable terminal 2. Here, by the step S281 being exe-
cuted by the portable terminal 2 as will be explained here-
inafter, operation assignment information as shown in
Fig. 5 is transmitted from the portable terminal 2 via the
USB cable 3, and is received using the interface unit 15.
[0141] Then in a step S42, on the basis of the operation
assignment information received in the step S41, the con-
trol unit 10 makes a decision as to whether or not oper-
ating key correspondence information for the portable
terminal 2 is stored in the memory unit 14. Here, operating
key correspondence information that is previously creat-
ed once by the in-car device 1 with some portable termi-
nal as subject is stored in the memory unit 14 in corre-
spondence with that portable terminal by a step S44 that
will be explained hereinafter. Accordingly, if operating
key correspondence information for a portable terminal
of the same type as this portable terminal 2 has already
been created in the past, then this operating key corre-
spondence information will already be stored in the mem-
ory unit 14. In this type of case, the flow of control is
transferred from this step S42 to a step S45. On the other
hand, if no such operating key correspondence informa-
tion is already stored in the memory unit 14, then this is
the first time for creation of this operating key correspond-

ence information, and the flow of control proceeds from
this step S42 to a step S43.
[0142] It should be understood that the decision in the
step S42 may, for example, be performed by comparing
together the operation assignment information that was
received in the step S41 and the operating key corre-
spondence information that is stored in the memory unit
14, and by deciding whether or not the contents of the
columns "operation" in these sets of information agree
with one another. If the result is that, among the operating
key correspondence information stored in the memory
unit 14, some information is included for which the con-
tents of the column "operation" agrees with that in the
operation assignment information, then the flow of control
is transferred to the step S45, whereas if no such infor-
mation is included then the flow of control proceeds to
the step S43. At this time, it would also be acceptable to
arrange to refer to the contents of the column "display"
or to the contents of the column "possible/impossible
while moving", as appropriate. Or, in order to make the
decision in this step S42, it would also be acceptable to
arrange to store information specifying the type of the
portable terminal in the memory unit 14 along with the
operating key correspondence information, and, when
the operating key assignment information is received
from the portable terminal 2 in the step S41, to receive
the operation assignment information along with the in-
formation specifying the type of the in-car device 1.
[0143] In the step S43 the control unit 10 performs sim-
ilar assignment processing to that explained in the case
of the first embodiment, on the basis of the operating
keys 12a through 12e that it possesses itself and the
information relating to their classification, and on the ba-
sis of the operation assignment information that was re-
ceived in the step S41.
[0144] In the step S44, on the basis of the assignment
processing of the step S43, as shown in Fig. 6, the control
unit 10 creates operating key correspondence informa-
tion. And this operating key correspondence information
that has thus been created is stored in the memory unit
14 in correspondence with the portable terminal 2. When
this step S44 has been executed, the flow of control is
transferred to a step S50.
[0145] In the step S45 the control unit 10 reads out the
operating key correspondence information for the porta-
ble terminal 2 that was determined as being stored in the
memory unit 14 in the step S42. When this step S45 has
been executed, the flow of control is transferred to the
step S50.
[0146] It should be understood that, in this embodi-
ment, the control unit 10 performs display of the operating
key assignments in the step S50, on the basis of the
operating key correspondence information that was cre-
ated in the step S44, or on the basis of the operating key
correspondence information that was read out in the step
S45. In other words, the control unit 10 displays each of
the icons 70a through 70f in a predetermined display re-
gion on the display unit 11, on the basis of the results of
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assignment by the assignment processing that was per-
formed in the step S43 either this time or previously.
[0147] Then in a step S71 the control unit 10 converts
the key signal of the operating key that has been actuated
by the user into an operating command. Here, it is de-
cided what operation corresponds to the key signal of
the operating key that was actuated by the user, on the
basis of the operating key correspondence information
that was created in the step S44, or on the basis of the
operating key correspondence information that was read
out in the step S45, and the key signal is converted to
the operating command corresponding to this operation.
By doing this, the key signal that corresponds to actuation
by the user of an operating key 12a through 12e is con-
verted into an operating command corresponding to one
of the operations on the portable terminal 2 on the basis
of the result of assignment by the assignment processing
that was performed in the step S43 this time or previously.
[0148] Then in a step S72 the control unit 10 outputs
to the portable terminal 2 this operating command that
has been converted from the key signal in the step S71.
It should be understood that, if the dial type operating
key 12e has been actuated, then mutually different key
signals are outputted for the case of rotational actuation
in the rightward direction and for the case of rotational
actuation in the leftward direction. When this step S72
has been executed, the flow of control proceeds to a step
S80.
[0149] It should be understood that, in this embodi-
ment, the control unit 10 imposes the actuation limitation
of the step S100 on the basis of the operating key cor-
respondence information that was created in the step
S44, or on the basis of the operating key correspondence
information that was read out in the step S45. In other
words, it determines the operations that are to be pro-
hibited while the vehicle is in motion on the basis of the
results of assignment by the assignment processing that
was performed in the step S43 this time or previously,
and makes actuation of the operating keys 12a through
12d to which these operations are assigned ineffective.
Furthermore, the control unit 10 changes over the display
mode for the icons 70a through 70d that denote these
operations to a different display mode.
[0150] Next, the flow chart of Fig. 17 will be explained.
The processing shown in the flow chart of Fig. 17 is ex-
ecuted by the control unit 20 of the portable terminal 2
when an application for navigation is executed.
[0151] First in a step S281 the control unit 20 transmits
the operation assignment information stored in the mem-
ory unit 24 to the in-car device 1. This transmission of
the operation assignment information is performed via
the interface unit 25 and the USB cable 3.
[0152] Then in a step S291 the control unit 20 makes
a decision as to whether or not an operating command
has been received from the in-car device 1. If an operat-
ing command that has been outputted from the in-car
device 1 by the step S72 of Fig. 16 being executed has
been received, then the flow of control proceeds to a step

S310, and processing according to this operating com-
mand is performed in the step S310.
[0153] Then in a step S320, in a similar manner to the
flow chart of Fig. 14, the control unit 20 makes a decision
as to whether or not processing has ended. If it is deter-
mined that the processing has ended, then the flow chart
of Fig. 17 terminates, while, if it is determined that
processing has not ended, then the flow of control returns
to the step S291 and the processing described above is
repeated.
[0154] According to the second embodiment explained
above, beneficial operational effects as described in (7)
through (11) below may be obtained.
[0155] (7) Due to the processing by the control unit 20,
for a plurality of the operations of the portable terminal
2, the portable terminal 2 transmits to the in-car device
1 (in the step S281) operation assignment information
as shown in Fig. 5, including information related to the
priority levels assigned to the various operations, such
as shown in the column "priority level". Moreover, the
portable terminal 2 receives (in the step S291) an oper-
ating command outputted from the in-car device 1. On
the other hand, due to the processing by the control unit
10, the in-car device 1 receives the operation assignment
information like that in Fig. 5 from the portable terminal
2 (in the step S41), and assigns (in the step S43), on the
basis of this operation assignment information, one
among the plurality of operations on the portable terminal
2 for each of the plurality of types of actuation that can
be inputted with the operating keys 12a through 12e of
the actuation unit 12 provided to the in-car device 1, ac-
cording to the priority levels. And, on the basis of the
results of this assignment, the control unit 10 converts
the actuation signals (i.e. the key signals) corresponding
to actuations by the user on the operating keys 12a
through 12e of the actuation unit 12 into operating com-
mands that correspond to some among the plurality of
operations on the portable terminal 2 (in the step S71),
and outputs these commands to the portable terminal 2
(in the step S72). Since it is arranged to do this, accord-
ingly it is possible to establish a correspondence between
the details of actuation upon the in-car device 1 and the
details of operation on the portable terminal 2 in a simple
and easy manner, in a similar manner to the case with
the first embodiment.
[0156] (8) As shown in the column "recommended
classification" in Fig. 5, the operation assignment infor-
mation that is transmitted from the portable terminal 2 to
the in-car device 1 in the step S281 and is received in
the step S41 by the in-car device 1 further includes the
information related to recommended classification, spec-
ifying the classification of actuation that is recommended
for each operation. On the basis of this type of operation
assignment information, in the step S43, it is arranged
for the control unit 10 preferentially to assign, to each of
the actuations of the operating keys 12a through 12e,
operations of the portable terminal 2 for which the clas-
sifications of those actuations are set as the recommend-
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ed classifications. Since, by doing this, in a similar man-
ner to the case with the first embodiment, if an appropriate
operating key that corresponds to the details of an oper-
ation on the portable terminal 2 is installed to the in-car
device 1, then that operation is preferentially assigned
to actuation of that operating key, accordingly it is pos-
sible to enhance the ease of use from the point of view
of the user.
[0157] (9) As shown in the column "display" in Fig. 5,
the operation assignment information described above
further includes information about the icons denoting the
operations. Using this operation assignment information
and on the basis of the assignment results due to the
assignment processing of the step S43, as shown in Fig.
11, the control unit 10 displays the icons 70a through 70f
denoting the operations that have been assigned to each
of the operations by the operating keys 12a through 12e
in display regions of the display unit 11 that are respec-
tively set in advance for each of the actuations with the
operating keys 12a through 12e. Since this is done, in a
similar manner to the case in the first embodiment, it is
possible to display the details of the operations that have
been assigned to the various actuations with the operat-
ing keys 12a through 12e to the user in a manner that is
simple to understand.
[0158] (10) Furthermore, the operation assignment in-
formation also includes information as to whether each
of the operations is permitted or forbidden while the ve-
hicle is in motion, as shown in the column "possible/im-
possible while moving" in Fig. 5. Using this operation as-
signment information, and on the basis of the results of
assignment by the assignment processing of the step
S43, the control unit 10 determines the operations that
are to be prohibited while the vehicle is in motion, and
makes ineffective (in the step S100) actuations with the
operating keys 12a through 12d to which those opera-
tions have been assigned, when the vehicle is in motion.
Since it is arranged to do this, accordingly, in a similar
manner to the case with the first embodiment, it is pos-
sible to prevent actuations for which there is a fear of loss
of security if they are performed while the vehicle is in
motion, or actuations that are difficult to input or the like,
from being performed upon the portable terminal 2 from
the in-car device 1 while the vehicle is in motion, so that
it is possible to ensure both security and ease of use
while the vehicle is in motion.
[0159] (11) Furthermore, along with the in-car device
1, due to the processing by the control unit 10, making
actuations with the operating keys 12a through 12d inef-
fective while the vehicle is in motion as described above,
it is also arranged, as shown in Fig. 12, to change over
the way in which the icons 70a through 70d that specify
those operations are displayed to a different mode from
the one shown in Fig. 11 that is employed when the ve-
hicle is stopped. Due to this, in a similar manner to the
case with the first embodiment, it is possible to notify the
user in an easily understood manner of the fact that ac-
tuation with the operating keys 12a through 12d is pro-

hibited while the vehicle is in motion.
[0160] It should be understood that while, in the em-
bodiments described above, examples are explained in
each of which the operations of the portable terminal 2
are assigned to the operating keys 12a through 12e that
are provided to the in-car device 1, it would also be ac-
ceptable to arrange to apply the present invention to a
case in which the actuations of the in-car device 1 are
performed using a touch panel. In this case, in the first
embodiment, instead of transmitting operating key infor-
mation like that previously described from the in-car de-
vice 1 to the portable terminal 2, it is desirable to transmit
information related to the actuations that can be inputted
with the touch panel, for example template information
that specifies the arrangement and the shapes of the
actuation buttons that are displayed upon the touch pan-
el. By doing this, when performing assignment process-
ing on the portable terminal 2, it is possible to assign
operations of the portable terminal 2 to each of the actu-
ation buttons on the touch panel. Moreover it would also
be acceptable, instead of transmitting key signals from
the in-car device 1 to the portable terminal 2, to arrange
to transmit signals corresponding to actuations of the
touch panel, for example coordinate signals specifying
coordinate positions on the touch panel.
[0161] Furthermore, it would also be possible to em-
ploy a touch panel on the in-car device 1 that is capable
of detecting so-called multi-touch actuation. In this case,
it is possible to assign actuations of various types (i.e.
gestures) that are implemented by multi-touch actuation
to the various operations of the portable terminal 2. For
example, instead of the operating keys 12a through 12e,
it is possible to assign so-called pinch-in or pinch-out
actuations in which the space between two fingers on
the touch panel is narrowed or widened, or so-called flick
actuations in which a finger is quickly shifted over the
touch panel so as to brush on it, or the like, to the various
operations of the portable terminal 2. It should be under-
stood that, if it is also possible to perform multi-touch
actuation on the portable terminal 2 that is similar to that
on the in-car device 1, then it is desirable to assign, to
operations that are performed by the portable terminal
2, the same multi-touch actuations on the in-car device
1 and on the portable terminal 2.
[0162] If multi-touch actuation such as described
above is employed, then in the first embodiment it is pos-
sible to transmit actuation signals corresponding to the
details of multi-touch actuations from the in-car device 1
to the portable terminal 2, instead of the key signals pre-
viously described. In other words, when the user per-
forms a multi-touch actuation upon the touch panel, the
in-car device 1 determines the meaning and the type of
the gesture specified by this multi-touch actuation, and
transmits an actuation signal corresponding to the result
of this determination to the portable terminal 2. And, upon
receipt of this actuation signal transmitted from the in-car
device 1, the portable terminal 2 converts from the actu-
ation signal to an operating command by deciding, on
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the basis of the result of the assignment processing, what
is the operation that corresponds to this actuation signal.
By doing this, the user is able to perform operations on
the portable terminal 2 corresponding to touch panel ac-
tuations inputted to the in-car device 1.
[0163] Or, it would also be acceptable to arrange sim-
ply to transmit coordinate signals specifying coordinate
positions on the touch panel as actuation signals from
the in-car device 1 to the portable terminal 2. In this case,
on the basis of the value or the change or the like of the
coordinate position specified by the coordinate signal
transmitted from the in-car device 1, the portable terminal
2 is able to determine the meaning and the type of a
gesture specified by a multi-touch actuation that the user
performs on the in-car device 1, and to convert it into an
operating command according to the result of this deter-
mination.
[0164] On the other hand, in the second embodiment,
when the user performs multi-touch actuation upon the
touch panel, the in-car device 1 determines the meaning
and the type of the gesture specified by this multi-touch
actuation, and converts it to a corresponding operating
command on the basis of the result of the assignment
processing. By doing this, the user is able to perform
operations on the portable terminal 2 corresponding to
touch panel actuations inputted to the in-car device 1.
[0165] It should be understood that it would also be
acceptable to utilize, mixed together, both touch panel
actuation including multi-touch actuation as explained
above, and also actuation with operating keys that are
installed to the in-car device 1, such as the operating
keys 12a through 12e of Fig. 1. In this case, by methods
such as explained above in connection with the embod-
iments previously described, it would be possible to as-
sign operations of the portable terminal 2 to actuations
that are inputted by actuation of the touch panel and also
to actuations with the operating keys.
[0166] Furthermore in the embodiments described
above it would also be acceptable, when the assignment
processing has been performed by the portable terminal
2 or by the in-car device 1, to display the result of this
assignment before creating the operating key corre-
spondence information, and to make the user confirm
this assignment result. Furthermore it would also be ac-
ceptable to make it possible for the user to adjust the
assignment result according to his wishes. Additionally,
along with displaying the results of assignment on the
basis of the operating key correspondence information
by changing over the portable terminal 2 or the in-car
device 1 to a predetermined confirmation screen and
making the user confirm those results, it would also be
acceptable to arrange for it to be possible for the user to
alter these contents as he wishes, even after the oper-
ating key correspondence information has been created
and stored.
[0167] While, with the embodiments explained above,
it is arranged for the in-car device 1 to obtain the vehicle
speed information outputted from the vehicle, and to

make the decision as to whether or not the vehicle is in
motion on the basis thereof, it would also be acceptable
to arrange to make the decision as to whether or not the
vehicle is in motion on the basis of its current position as
detected by the portable terminal 2. In this case, by trans-
mitting the result of this decision from the portable termi-
nal 2 to the in-car device 1, when it has been determined
by the portable terminal 2 that the vehicle is in motion, it
is possible for the in-car device 1 to impose limitation of
actuation while the vehicle is in motion, as previously
described. Or it would also be acceptable to arrange to
decide, on the basis of the operation assignment infor-
mation, upon the operations on the portable terminal 2
that are to be the subject of limitation, and to control the
portable terminal 2 from the in-car device 1, so as to make
ineffective actuations with the operating keys to which
those operations are assigned. Yet further, it would also
be acceptable to arrange to transmit the vehicle speed
information that has been obtained by the in-car device
1 from the in-car device 1 to the portable terminal 2, and
to decide whether or not the vehicle is in motion by the
portable terminal 2, on the basis of this vehicle speed
information.

- EMBODIMENT #3 -

[0168] Next, a third embodiment of the present inven-
tion will be explained. In this embodiment, a method of
processing is explained when the user selects an appli-
cation to be executed upon the portable terminal 2 by
actuation of the in-car device 1. It should be understood
that the structure of the in-car information system accord-
ing to this embodiment, and the structures of the in-car
device 1 and the portable terminal 2, are the same as
those shown in Figs. 1 and 2. Accordingly, in the follow-
ing, explanation of figures relating to these structures will
be omitted.
[0169] In this embodiment, among a plurality of appli-
cations including an application for navigation as previ-
ously described, an application is executed that has been
selected by the user. At this time, the user is able to per-
form selection of the application to be executed upon the
portable terminal 2 by actuating the actuation unit 22 and
selecting the desired application on a menu screen that
is displayed on the display unit 21 of the portable terminal
2.
[0170] Furthermore the portable terminal 2 transmits
to the in-car device 1 menu screen information, this being
information for displaying a menu screen upon the in-car
device 1. And, on the basis of this menu screen informa-
tion that has been transmitted from the portable terminal
2, the in-car device 1 displays a menu screen on the
display unit 11. When the user actuates the actuation
unit 12 and selects a desired application on this menu
screen, the detail of this actuation is transmitted from the
in-car device 1 to the portable terminal 2, and the portable
terminal 2 recognizes which application has been select-
ed. Due to this, the user is able to perform selection of
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an application to be executed by the portable terminal 2,
in a similar manner to the case in which he uses a menu
screen that is being displayed upon the display unit 21
of the portable terminal 2. It should be understood that it
would be acceptable to arrange for the menu screen that
is displayed upon the display unit 21 of the portable ter-
minal 2 and the menu screen that is displayed on the
display unit 11 of the in-car device 1 to have the same
contents; or, alternatively, it could be arranged for them
to have mutually differing contents.
[0171] In order to display the menu screen on the in-
car device 1 and to perform recognition of the application
that has been selected on the in-car device 1 as de-
scribed above, a so-called smart phone application man-
ager application is installed upon the portable terminal
2. In the following, this smart phone application manager
will be referred to as "SPMan".
[0172] If, among the applications of various types that
are stored in the memory unit 24 of the portable terminal
2, there are any applications that it is arranged for the
user to be able to select from the in-car device 1, then
these applications are registered in advance with SP-
Man. When an application is registered with SPMan, then
the design (i.e. the pattern) of an icon denoting that ap-
plication is determined. For example, it is possible auto-
matically to determine the designs of the icons that are
to be registered in SPMan in correspondence with appli-
cations, by setting and storing the designs of icons cor-
responding to those applications in advance in the port-
able terminal 2. Or, it would also be acceptable to arrange
to determine the designs of the icons by making the user
select his desired design from among designs of a plu-
rality of types, or to determine the designs of the icons
on the basis of data received from outside. Information
specifying the applications that are registered with SP-
Man and the designs of the icons for those applications
are stored in the memory unit 24 in mutual correspond-
ence.
[0173] Fig. 18 is a figure showing the way in which the
screens of the in-car device 1 and the portable terminal
2 change, when a menu screen is displayed on the in-
car device 1 of this embodiment, and an application that
has been selected by the user is executed on the portable
terminal 2.
[0174] When SPMan is started on the portable terminal
2, a menu screen is displayed upon the display unit 21,
as shown in Fig. 18. Here, an example of a menu screen
is shown in which applications "A", "B", "C", "D", "E", "F",
"G", "H", and "I" are registered with SPMan, and nine
icons that respectively correspond to these applications
are displayed.
[0175] As shown at (1) in Fig. 18, the portable terminal
2 further displays a menu screen on the in-car device 1.
At this time, as the previously described menu screen
information, the portable terminal 2 transmits to the in-
car device 1 information for displaying, on the in-car de-
vice 1, icons corresponding to the applications registered
with SPMan. For example, image information for each

icon and information for specifying the application corre-
sponding to each icon (i.e. an ID number that is assigned
to that application or the like) are transmitted from the
portable terminal 2 to the in-car device 1 as menu screen
information.
[0176] On the basis of the menu screen information
that has been transmitted from the portable terminal 2,
the in-car device 1 displays upon the display unit 11 icons
corresponding to the applications "A" through "I" that are
registered on the portable terminal 2 with SPMan. At this
time, for example, a button arrangement pattern for the
menu screen may be determined in advance in the in-
car device 1, and the display positions for the icons cor-
responding to the applications "A" through "I" may be
determined by pasting the image information for the icons
included in the menu screen information, overlaid over
the positions of the buttons specified by this button ar-
rangement pattern. It should be understood that it would
also be acceptable to arrange for the button arrangement
pattern on the menu screen to be included in the menu
screen information, and for it to be transmitted from the
portable terminal 2 to the in-car device 1. Or, it would
also be acceptable to arrange for information specifying
display positions for the icons to be included in the menu
screen information and to be transmitted from the port-
able terminal 2 to the in-car device 1, and for the display
positions of the icons to be determined on the basis of
this information, or for the contents of the menu screen
to be transmitted from the portable terminal 2 to the in-
car device 1 as menu screen information, just as they
are. By doing this, a menu screen such as shown in Fig.
18 is displayed on the display unit 11. It should be un-
derstood that while, in Fig. 18, an example is shown in
which a menu screen having the same contents as those
being displayed on the display unit 21 of the portable
terminal 2 is also being displayed on the display unit 11
of the in-car device 1, it would also be acceptable to ar-
range for these menu screens to have mutually different
contents, as previously mentioned.
[0177] It should be understood that the format in which
the menu screen is displayed upon the display unit 11 is
not limited to the one shown in Fig. 18. For example, it
would be acceptable to arrange to display a menu screen
in the format of a list box in which boxes corresponding
to the applications are lined up in a row, or a menu screen
in which the titles of the applications are displayed as a
list. Any display method for the menu screen may be
employed, provided that it can be used by the user for
selecting an application and causing it to be executed by
the portable terminal 2.
[0178] When the user selects one of the icons by ac-
tuating a button or by actuating a touch panel upon the
actuation unit 12 of the in-car device 1, as shown at (2),
the in-car device 1 causes this application to be started
(i.e. to be executed) upon the portable terminal 2. At this
time the in-car device 1, for example, specifies the ap-
plication that corresponds to the icon selected by the user
on the basis of the menu screen information transmitted
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from the portable terminal 2, and outputs an application
start command (i.e. an application execution command)
corresponding to which application to the portable termi-
nal 2. It should be understood that it will be acceptable
to arrange to output information about the icon that has
been selected to the portable terminal 2 as the application
start command (i.e. an application execution command),
if no information for specifying the applications denoted
by the icons is included in the menu screen information.
[0179] Upon receipt of the application start command
(i.e. the application execution command) from the in-car
device 1, the portable terminal 2 temporarily stops SP-
Man. Thereafter, the application that is to be started (i.e.
executed) is determined on the basis of the application
start command that has been received from the in-car
device 1, and the application that corresponds to the re-
sult of this decision is started (i.e. is executed). For ex-
ample an application for navigation may be started, and
may display a map image of the vicinity of the current
position upon the display unit 21, as shown in Fig. 18.
By doing the above, the application that has been select-
ed by the user on the menu screen of the in-car device
1 is executed by the portable terminal 2.
[0180] Furthermore, the portable terminal 2 transmits
an image created by the application being started to the
in-car device 1, and, as shown at (3), a screen corre-
sponding to this application is displayed by the in-car
device 1. Due to this, a map image as shown in Fig. 18
is displayed by the in-car device 1 upon the display unit
11. It should be understood that while, in Fig. 18, an ex-
ample is shown in which a map image having the same
contents as those displayed upon the display unit 21 of
the portable terminal 2 is displayed upon the display unit
11 of the in-car device 1, in the case of these map images
as in that of the menu screens, it would also be acceptable
to arrange for them to have mutually different contents.
[0181] Thereafter, when an end icon denoted by the
reference symbol 30 is selected on the in-car device 1
by the user actuating a button or actuating a touch panel
using the actuation unit 12, the in-car device 1 causes
the portable terminal 2 to stop the application that it is
executing, as shown at (4). At this time, for example, the
in-car device 1 outputs to the portable terminal 2 an ap-
plication stop command corresponding to the application
start command that was outputted at (2). Due to this, an
application stop command corresponding to the applica-
tion that is being executed is outputted to the portable
terminal 2. It should be understood that if, as previously
described, information for specifying the applications de-
noted by the icons is not included in the menu screen
information, then it would be acceptable to arrange to
output, as this application stop command, information for
commanding the portable terminal 2 to stop the applica-
tion that is currently being executed, without specifying
the type of that application.
[0182] When the application that is being executed has
stopped, as shown at (5), the portable terminal 2 again
displays the menu screen on the in-car device 1. At this

time, after SPMan, that was stopped when the application
was started, has been restarted and the menu screen
has been displayed for a second time, then the portable
terminal 2 transmits the menu screen information to the
in-car device 1, in a similar manner to the case at (1).
And the menu screen is re-displayed by the in-car device
1 on the basis of this menu screen information.
[0183] Fig. 19 is a figure showing the flow of information
in this embodiment between the in-car device 1 and the
portable terminal 2, when a menu screen is displayed on
the in-car device 1 as described above, and an applica-
tion that has been selected by the user is executed on
the portable terminal 2. It should be understood that, in
Fig. 19, an example is shown in which an application for
navigation is selected by the user on the in-car device 1.
[0184] When, as shown by the reference symbol 41 in
Fig. 19, the in-car device 1 and the portable terminal 2
are mutually connected together, the in-car device 1 out-
puts a start command for SPMan to the portable terminal
2, as shown by the reference symbol 42. Upon receipt
of this start command, the portable terminal 2 starts SP-
Man, as shown by the reference symbol 43. Due to this,
a menu screen as shown in Fig. 18 is displayed upon the
display unit 21 of the portable terminal 2.
[0185] When SPMan has been started, as shown by
the reference symbol 44, the portable terminal 2 com-
mands the in-car device 1 to start a SPMan session. In
this SPMan session, in order to display a menu screen
on the in-car device 1, a series of communication proce-
dures between the in-car device 1 and the portable ter-
minal 2 are prescribed. Upon receipt of the start com-
mand for a SPMan session from the portable terminal 2,
the in-car device 1 outputs to the portable terminal 2 an
"ACK" that signifies normal reception, as shown by the
reference symbol 45, and then waits until menu screen
information is transmitted from the portable terminal 2.
[0186] Upon receipt of the "ACK" from the in-car device
1, the portable terminal 2 transmits the menu screen in-
formation to the in-car device 1, as shown by the refer-
ence symbol 46. As previously described, this menu
screen information may include, for example, image in-
formation for icons corresponding to applications that
have been registered in advance on the portable terminal
2, and information for specifying the correspondence re-
lationship between the applications and the icons. It
should be understood that this transmission of the menu
screen information from the portable terminal 2 to the in-
car device 1 may, for example, be performed by USB
interrupt communication. In this manner, on the basis of
the menu screen information received from the portable
terminal 2, a menu screen like the one shown in Fig. 18
is displayed upon the display unit 11 of the in-car device 1.
[0187] It should be understood that applications on the
portable terminal 2 that are not registered with SPMan
are excluded as subjects of the menu screen. In other
words, the menu screen information that is transmitted
from the portable terminal 2 to the in-car device 1 ex-
cludes information related to such applications. Thus, the
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menu screen that is displayed on the display unit 11 by
the in-car device 1 does not include icons corresponding
to these applications that are excluded as subjects.
[0188] Furthermore, it would also be acceptable to ar-
range to exclude one or more among the applications
that are registered with SPMan from the subjects of the
menu screen. For example, as the in-car device 1, there
may exist various different types of device whose func-
tions and performance and so on are mutually different,
and it may be made possible to connect each of these
various types of in-car device 1 to the portable terminal
2. In this type of case, for each of the applications regis-
tered with SPMan, and for each of the above types of in-
car device 1, it may be set in advance on the portable
terminal 2 whether or not this application is to be a subject
on the menu screen. And, according to the type of the
in-car device 1 to which the portable terminal 2 has been
connected, menu screen information is transmitted to the
in-car device 1 from which information related to those
applications that are set as being excluded as subjects
is omitted. Due to this, a menu screen is displayed by
the in-car device 1 on the display unit 11 that does not
include icons corresponding to those applications that
are excluded as subjects. If this is done, then it is possible
to display menu screens of various different types ac-
cording to the type of the in-car device 1, without chang-
ing the details of the applications registered with SPMan
on the portable terminal 2.
[0189] When an icon corresponding to an application
for navigation is selected by the user on the menu screen
displayed on the display unit 11, as shown by the refer-
ence symbol 47, the in-car device 1 outputs a start com-
mand for this application for navigation (referred to as
"NavAp" in Fig. 19). For example, as previously de-
scribed, the in-car device 1 may determine that the ap-
plication corresponding to that icon is an application for
navigation on the basis of the menu screen information,
and, according to the result of that decision, may output
an application start command corresponding to that ap-
plication for navigation from the in-car device 1 to the
portable terminal 2. It should be understood that this out-
putting of the application start command from the in-car
device 1 to the portable terminal 2 may, for example, be
performed by USB control communication.
[0190] Upon receipt of this start command for the ap-
plication for navigation from the in-car device 1, the port-
able terminal 2 stops SPMan, as shown by the reference
symbol 48. Thereafter, next, as shown by the reference
symbol 49, the portable terminal 2 commands the in-car
device 1 to end the SPMan session. By SPMan being
stopped before starting the application for navigation in
this manner, the transmission of menu screen informa-
tion to the in-car device 1 and the receipt of application
start commands from the in-car device 1 by the portable
terminal 2 are stopped during the interval until the next
time that SPMan is restarted. Upon receipt of the end
command for the SPMan session from the portable ter-
minal 2, the in-car device 1 outputs an "ACK" to the port-

able terminal 2, as shown by the reference symbol 50,
signifying normal receipt.
[0191] And, upon receipt of the "ACK" from the in-car
device 1, as shown by the reference symbol 51, the port-
able terminal 2 starts the application for navigation and
commences to execute it. Due to this, a map image like
that shown in Fig. 18 is displayed upon the display unit
21 of the portable terminal 2.
[0192] When the application for navigation has been
started, as shown by the reference symbol 52, the port-
able terminal 2 commands the in-car device 1 to start a
navigation application session. In this navigation appli-
cation session, a series of communication procedures to
be performed between the in-car device 1 and the port-
able terminal 2 in relation to the application for navigation
are specified. Upon receipt of this start command from
the portable terminal 2 for a navigation application ses-
sion, as shown by the reference symbol 53, the in-car
device 1 outputs to the portable terminal 2 an "ACK" that
signifies normal reception, and waits until information is
transmitted from the portable terminal 2.
[0193] Upon receipt of this "ACK" from the in-car device
1, as shown by the reference symbol 54, the portable
terminal 2 transmits to the in-car device 1 the map image
of the vicinity of the current position that is being dis-
played upon the display unit 21. It should be understood
that this transmission of the map image from the portable
terminal 2 to the in-car device 1 may, for example, be
performed by USB interrupt communication. The map
image that has been received from the portable terminal
2 in this manner is displayed upon the display unit 11 of
the in-car device 1, as shown in Fig. 18. And, when this
map image has been received normally from the portable
terminal 2, the in-car device 1 outputs an "ACK" to the
portable terminal 2, as shown by the reference symbol
55. It should be understood that the procedure that is
followed will also be the same if information other than a
map image is received, for example information for out-
putting a guidance voice or the like.
[0194] Thereafter, when actuation as previously de-
scribed for terminating the application for navigation is
performed by the user on the in-car device 1, according
to this actuation, as shown by the reference symbol 56,
the in-car device 1 outputs a stop command for the ap-
plication for navigation. This application stop command
may be issued by, for example, outputting from the in-
car device 1 to the portable terminal 2 an application stop
command corresponding to the application start com-
mand that was outputted, as previously described, at the
reference symbol 47. It should be understood that this
outputting of the application stop command from the in-
car device 1 to the portable terminal 2 may be performed,
for example, by USB control communication.
[0195] Upon receipt of the stop command for the ap-
plication for navigation from the in-car device 1, the port-
able terminal 2 stops the application for navigation, as
shown by the reference symbol 57. Then next, as shown
by the reference symbol 58, the portable terminal 2 com-
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mands the in-car device 1 to terminate the navigation
application session.
[0196] When, upon receipt of the end command for the
navigation application session from the portable terminal
2, then, as shown by the reference symbol 59, the in-car
device 1 outputs a start command for SPMan to the port-
able terminal 2. And upon receipt of this start command,
as shown by the reference symbol 60, the portable ter-
minal 2 restarts SPMan, and re-displays the menu screen
on the display unit 21, as shown in Fig. 18. Due to this,
transmission of menu screen information to the in-car
device 1 and application start command receipt from the
in-car device 1, that were temporarily stopped,)are re-
sumed.
[0197] After SPMan has been restarted on the portable
terminal 2, the previously described operations of the in-
car device 1 and the portable terminal 2 are both repeat-
ed. In other words, as shown by the reference symbol
71, the portable terminal 2 commands the in-car device
1 to start a SPMan session. And, upon receipt of this start
command for a SPMan session from the portable termi-
nal 2, the in-car device 1 outputs an "ACK" to the portable
terminal 2, signifying normal reception. Upon receipt of
this "ACK" from the in-car device 1, as shown by the
reference symbol 73, the portable terminal 2 transmits
menu screen information to the in-car device 1. In this
manner, the in-car device 1 re-displays the menu screen
like that shown in Fig. 18 upon the display unit 11 on the
basis of the menu screen information that has been re-
ceived from the portable terminal 2.
[0198] It should be understood that, when any one of
the icons on the menu screen displayed upon the display
unit 11 is selected by the user, a similar operation to that
explained in the above description for the application for
navigation is performed by both the in-car device 1 and
the portable terminal 2. In other words, the in-car device
1 outputs an application start command corresponding
to that icon to the portable terminal 2. And, upon receipt
of this application start command, the portable terminal
2 stops SPMan, and commands the in-car device 1 to
end the SPMan session. Subsequently the application
for which the start command was received is started, and
a session is started corresponding to this application.
[0199] Furthermore, when an actuation for terminating
the application that is being executed is performed by
the user of the in-car device 1, in response to that actu-
ation, the in-car device 1 outputs a stop command for
which application to the portable terminal 2. And, upon
receipt of this stop command, the portable terminal 2
stops the application that is being executed, and termi-
nates the session corresponding to which application.
After the session has ended, the in-car device 1 outputs
a start command for SPMan to the portable terminal 2,
and thus restarts SPMan.
[0200] It should be understood that, when some appli-
cation is being executed on the portable terminal 2, it
would also be acceptable for control of the communica-
tion performed between the in-car device 1 and the port-

able terminal 2 to be performed directly by the application
that is being executed. Or it would also be acceptable to
arrange to delegate control of communication corre-
sponding to the application that is being executed to SP-
Man, in which case the application that is being executed
will perform communication with the in-car device 1 via
SPMan.
[0201] Next, limitation of the execution of an applica-
tion in this embodiment while the vehicle is in motion will
be explained. When registering applications on the port-
able terminal 2 with SPMan, the user is able to set in
advance whether or not execution of each of the appli-
cations is to be permitted while the vehicle is in motion.
According to the details of these settings, when it has
been decided that the vehicle is in motion, the portable
terminal 2 performs limitation, so as to prohibit execution
of those applications for which execution while the vehi-
cle is in motion is not permitted, while leaving it possible
to execute those applications, only, for which execution
is permitted while the vehicle is in motion. As the method
of prohibiting execution of an application, for example,
the icon corresponding to that application on the menu
screen that is being displayed upon the display unit 11
of the in-car device 1 may be disabled. Or it would also
be acceptable to arrange to prohibit execution of that
application, while not disabling its icon but leaving it in
the effective state. In this case, for example, it may be
arranged not to output any application start command
even if the icon for that application is selected by the user
on the in-car device 1; or, the execution of that application
may be prohibited by, on the portable terminal 2, ignoring
any start command for that application that is outputted
from the in-car device 1. It will be acceptable to employ
either of the above methods. It should be understood that
it would also be acceptable to determine, in advance, the
setting as to whether or not execution of each of the ap-
plications while the vehicle is in motion is permitted, in
which case this task is not performed by the user when
registering each application with SPMan.
[0202] Figs. 20(a), 20(b), and 20(c) show examples of
screens that are displayed while the vehicle is stopped
and while it is in motion, when limitation of execution of
an application while the vehicle is in motion has been
performed. Fig. 20(a) shows an example of a menu
screen that is displayed upon the display unit 11 of the
in-car device 1 while the vehicle is stopped. This menu
screen is the same as the one shown by way of example
in Fig. 18, in which icons are shown corresponding to the
applications "A" through "I" that are registered with SP-
Man.
[0203] And Fig. 20(b) shows an example of a menu
screen that is displayed upon the display unit 11 of the
in-car device 1 while the vehicle is in motion. On this
menu screen, an "X" mark is displayed over each of the
icons denoting the applications "D" and "I", in order to
indicate that the execution of these applications are pro-
hibited. It should be understood that, even if one of these
icons is selected upon the menu screen by the user, the
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portable terminal 2 does not execute the corresponding
application, but rather continues to display the menu
screen. At this time, it would also be acceptable to provide
any appropriate display or the like, in order to convey the
meaning that execution of that application while the ve-
hicle is in motion is prohibited. By doing the above, the
display mode on the menu screen for icons that corre-
spond to applications execution of which is prohibited
while the vehicle is in motion is changed to a different
mode from their display mode while the vehicle is
stopped.
[0204] Moreover, Fig. 20(c) shows an example of a
screen while in motion, that is displayed if the application
"D" or "I" is being executed on the portable terminal 2
while the vehicle is stopped and a screen corresponding
to this application is being displayed upon the display
unit 11 of the in-car device 1, and subsequently the ve-
hicle starts to move. A text legend "vehicle in motion" is
displayed on this screen so as to indicate that execution
of this application is prohibited while the vehicle is in mo-
tion, and corresponding thereto the screen correspond-
ing to the application is no longer displayed. It should be
understood that, instead of displaying this type of screen,
it would also be acceptable to arrange to terminate for-
cibly the application that is being executed upon the port-
able terminal 2, and then to display a menu screen like
the one of Fig. 20(b).
[0205] Moreover, it should be understood that the de-
cision as to whether or not the vehicle is in motion may
be performed by the portable terminal 2 on the basis of
the vehicle speed information that is outputted from the
in-car device 1 to the portable terminal 2 at predetermined
time intervals. In other words, the control unit 10 of the
in-car device 1 may acquire the vehicle speed information
outputted from the vehicle as previously explained in con-
nection with the first embodiment, and may output this
vehicle speed information to the portable terminal 2 via
the interface unit 15 and the USB cable 3 at predeter-
mined time intervals. And, on the basis of this vehicle
speed information outputted from the in-car device 1, the
portable terminal 2 may determine whether or not the
vehicle is in motion, and, if it has determined that the
vehicle is in motion, may command the in-car device 1
to change the display mode of the icons that correspond
to applications for which execution is prohibited while the
vehicle is in motion. Upon receipt of this command, the
in-car device 1 then changes the display mode for those
icons, as shown in Fig. 20(b).
[0206] Flow charts for the processing executed by the
in-car device 1 and by the portable terminal 2 of this em-
bodiment are respectively shown in Figs. 21 and 22. Fig.
21 is a flow chart for the processing performed by the in-
car device 1, while Fig. 22 is a flow chart for the process-
ing performed by the portable terminal 2.
[0207] First, the flow chart of Fig. 21 will be explained.
The processing shown in the flow chart of Fig. 21 is ex-
ecuted by the control unit 10 of the in-car device 1.
[0208] First in a step S410 the control unit 10 makes

a decision as to whether or not a portable terminal 2 is
connected. If the in-car device 1 and the portable terminal
2 are connected together via the USB cable 3 as shown
in Fig. 1 that relates to the first preferred embodiment
described above, then the flow of control proceeds to the
next step S420.
[0209] In this step S420 the control unit 10 outputs a
start command for SPMan to the portable terminal 2. This
outputting of the start command for SPMan is performed
via the interface unit 15 and the USB cable 3.
[0210] Then in a step S430 the control unit 10 receives
menu screen information that is transmitted from the port-
able terminal 2 due to the portable terminal 2 starting
SPMan in response to the start command for SPMan that
was outputted in the step S420. Here, this menu screen
information is transmitted from the portable terminal 2
via the USB cable 3 by the step S640 of Fig. 22 that will
be explained hereinafter being executed on the portable
terminal 2, and is received using the interface unit 15.
[0211] Then in a step S440, on the basis of the menu
screen information that was received in the step S430,
the control unit 10 displays a menu screen like the one
shown in Fig. 15 upon the display unit 11.
[0212] Then in a step S450 the control unit 10 makes
a decision as to whether or not any application has been
chosen by the user selecting any one of the icons on the
menu screen displayed in the step S440. If the user has
chosen an application by selecting any one of the icons
on the menu screen, then the flow of control proceeds to
the next step S460.
[0213] In this step S460, the control unit 10 outputs an
application start command to the portable terminal 2, cor-
responding to the application that was selected by the
user in the step S450. This outputting of the application
start command is performed via the interface unit 15 and
the USB cable 3.
[0214] Then in a step S470 the control unit 10 makes
a decision as to whether or not there is any transmission
of information by the application that, in response to the
application start command that was outputted in the step
S460, has been started on the portable terminal 2. If
transmission of any information from the portable termi-
nal 2 to the in-car device 1 has taken place, then the flow
of control proceeds to the next step S480, whereas if no
information has been transmitted then the flow of control
is transferred to a step S500.
[0215] In the step S480 the control unit 10 receives
information from the portable terminal 2. Here, due to the
processing corresponding to the application that is being
executed that is performed in the step S680 of Fig. 22
as will be explained hereinafter, information related to
the result of that processing is transmitted from the port-
able terminal 2 via the USB cable 3, and is received using
the interface unit 15. Due to this, for example, when an
application for navigation is being executed, map image
information transmitted is received from the portable ter-
minal 2.
[0216] Then in a step S490 the control unit 10 performs
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processing corresponding to the information that was re-
ceived from the portable terminal 2 in the step S480. For
example, when map image information due to an appli-
cation for navigation has been received from the portable
terminal 2, then, on the basis of this map image informa-
tion, a map image as shown in Fig. 15 is displayed upon
the display unit 11.
[0217] Then in the step S500 the control unit 10 makes
a decision as to whether or not to stop the application
that is being executed by the portable terminal 2. For
example, when actuation to terminate the application has
been performed by the user as previously described, then
it is decided to stop the application that is being executed,
and the flow of control proceeds to a step S510. On the
other hand, if actuation to terminate the application has
not been performed by the user, then it is decided not to
stop the application that is being executed, and the flow
of control returns to the step S470.
[0218] In the step S510 the control unit 10 outputs to
the portable terminal 2 a stop command for the applica-
tion that is being executed on the portable terminal 2.
Here, for example, output of the application stop com-
mand may be performed by outputting an application stop
command corresponding to the application start com-
mand that was outputted in the step S460 as previously
described to the portable terminal 2 via the interface unit
15 and the USB cable 3.
[0219] When the step S510 has been executed, the
control unit 10 returns the flow of control to the step S420,
and outputs a start command for SPMan to the portable
terminal 2 for a second time. Due to this, SPMan is re-
started on the portable terminal 2, and transmission of
menu screen information and execution on the portable
terminal 2 of an application selected by the user are re-
sumed.
[0220] Next, the flow chart of Fig. 22 will be explained.
The processing shown in the flow chart of Fig. 22 is ex-
ecuted by the control unit 20 of the portable terminal 2.
[0221] First in a step S610 the control unit 20 makes
a decision as to whether or not any in-car device 1 is
connected. If the in-car device 1 and the portable terminal
2 are connected together via the USB cable 3 as shown
in Fig. 1 in relation to the first preferred embodiment de-
scribed above, then the flow of control proceeds to the
next step S620.
[0222] In this step S620 the control unit 20 makes a
decision as to whether or not a SPMan start command
has been received from the in-car device 1. If a SPMan
start command that has been outputted from the in-car
device 1 due to the step S420 of Fig. 21 being executed
on the in-car device 1 has been received, then the control
unit 20 advances the flow of control to the next step S630.
On the other hand, if no SPMan start command has been
received from the in-car device 1, then the flow of control
returns to the step S610.
[0223] In the step S630 the control unit 20 starts SP-
Man. Due to this, when a SPMan start command is re-
ceived from the in-car device 1, SPMan is started upon

the portable terminal 2 in response thereto, and a menu
screen like the one shown in Fig. 15 is displayed upon
the display unit 21.
[0224] Then in a step S640 the control unit 20 transmits
menu screen information to the in-car device 1. Here, as
previously described, image information for icons corre-
sponding to the applications that are registered with SP-
Man, that was started in the step S630, and information
for specifying the correspondence relationship between
the applications and the icons and so on, is transmitted
as the menu screen information. This transmission of the
menu screen information is performed via the interface
unit 25 and the USB cable 3.
[0225] Then in a step S650 the control unit 20 makes
a decision as to whether or not an application start com-
mand has been received from the in-car device 1. If, by
the step S460 of Fig. 21 being executed on the in-car
device 1, an application start command for some appli-
cation that has been outputted from the in-car device 1
has been received, then the control unit 20 advances the
flow of control to a step S660. On the other hand, if no
such application start command has been received from
the in-car device 1, then the flow of control is transferred
to a step S720.
[0226] In the step S660 the control unit 20 stops SP-
Man that was started in the step S630. And in the next
step S670 the control unit 20 starts the application cor-
responding to the application start command that was
received in the step S650 from the in-car device 1. Due
to this, when a start command for some application ar-
rives from the in-car device 1, then the application cor-
responding thereto is started by the portable terminal 2
after SPMan has been stopped.
[0227] Then in a step S680 the control unit 20 performs
processing corresponding to the application that was
started in the step S670. At this time, according to re-
quirements, information related to the results of process-
ing by the application that is being executed is transmitted
from the portable terminal 2 to the in-car device 1. This
transmission of information is performed via the interface
unit 25 and the USB cable 3. Due to this, when for ex-
ample an application for navigation is being executed,
map image information that specifies a map image of the
vicinity of the current position is transmitted.
[0228] Then in a step S690 the control unit 20 makes
a decision as to whether or not the application that was
started in the step S670 is to be stopped. If an application
stop command that has been outputted from the in-car
device 1 due to the step S510 of Fig. 21 being executed
by the in-car device 1 has been received, then the control
unit 20 decides to stop the application that is being exe-
cuted, and the flow of control proceeds to a step S700.
But on the other hand, if no such application stop com-
mand has been received from the in-car device 1, then
the control unit 20 decides not to stop the application,
and the flow of control returns to the step S680 and the
processing corresponding to the application that is being
executed is continued. It should be understood that it
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would also be acceptable to arrange to decide to stop
the application when the user performs a predetermined
termination actuation upon the portable terminal 2.
[0229] In the step S700 the control unit 20 stops the
application that was started in the step S670. Next, in a
step S710, in a similar manner to the case in the step
S620, the control unit 20 makes a decision as to whether
or not a start command for SPMan has been received
from the in-car device 1. If a SPMan start command that
has been outputted from the in-car device 1 due to the
step S420 of Fig. 21 being executed by the in-car device
1 has been received, then the control unit 20 returns the
flow of control to the step S630 and restarts SPMan.
Thereafter, processing like that described above is re-
peated.
[0230] Then in a step S720 the control unit 20 makes
a decision as to whether or not the vehicle is currently in
motion. Here, as previously described, this decision as
to whether or not the vehicle is currently in motion is made
on the basis of the vehicle speed information that is out-
putted from the in-car device 1 to the portable terminal 2
at predetermined intervals. If it is decided that the vehicle
is currently in motion then the flow of control proceeds
to a step S730, whereas if it is decided that the vehicle
is currently stopped then the flow of control returns to the
step S650.
[0231] In the step S730 the control unit 20 performs
limitation of execution of applications for which execution
is prohibited while the vehicle is in motion. At this time,
as previously described, for each application that is reg-
istered with SPMan, the control unit 20 decides whether
or not execution thereof is permitted while the vehicle is
in motion. And, along with prohibiting the execution of
applications for which execution while the vehicle is in
motion is not permitted, as explained in connection with
Fig. 20, the display mode on the menu screen for the
icons that correspond to those applications is changed
over to a different mode from the mode while the vehicle
is stopped. After limitation of execution of applications
has been performed in this manner, then the flow of con-
trol returns to the step S650.
[0232] According to the third embodiment as explained
above, the following beneficial operational effects may
be obtained.
[0233] (12) Due to the processing of the control unit
20, the portable terminal 2, along with controlling com-
munication with the in-car device 1 by executing SPMan,
also executes software that has been stored in advance.
On the other hand, the in-car device 1 inputs actuation
by the user from the actuation unit 12, and transmits in-
formation corresponding to this actuation to the informa-
tion terminal 2 due to communication control performed
by the control unit 20 of the information terminal 2. Fur-
thermore, notification to the user is performed on the ba-
sis of information transmitted from the information termi-
nal 2 by communication control performed by the control
unit 20 of the information terminal 2. In concrete terms,
due to the processing by the control unit 20, the portable

terminal 2 transmits to the in-car device 1 (in the step
S640) menu screen information in order for the in-car
device 1 to display a menu screen that includes a plurality
of icons respectively corresponding to each of a plurality
of applications that can be executed by the portable ter-
minal 2. And an application start command (i.e. an ap-
plication execution command) that is transmitted from
the in-car device 1 by the user of the in-car device 1
selecting one from among the plurality of icons on the
menu screen by actuating the actuation unit 12 is re-
ceived (in the step S650), and the one among the plurality
of applications that corresponds to this start command
(i.e. to this application execution command) is put into
the running state (the step S670). On the other hand, due
to the processing by the control unit 10, the in-car device
1 receives menu screen information from the portable
terminal 2 (in the step S430), and notifies the user by
displaying (in the step S440) a menu screen upon the
display unit 11 on the basis of this menu screen informa-
tion. And, when the user selects one of the icons upon
the menu screen that has been displayed in this manner
by actuating the actuation unit 12, an application start
command (i.e. an application execution command) for
starting (i.e. executing) an application corresponding to
this icon is transmitted to the portable terminal 2 (in the
step S460). Since it is arranged to do this, accordingly it
is possible to select and to execute any desired function
from among the various types of function that are provid-
ed to the portable terminal 2, by actuation of the in-car
device 1. Due to this, it is possible to perform establish-
ment of the correspondence between the details of ac-
tuation upon the in-car device 1 and the details of oper-
ation on the portable terminal 2 in a simple and easy
manner.
[0234] (13) Furthermore, due to the processing by the
control unit 20, upon receipt of an application start com-
mand from the in-car device 1 in the step S650, the port-
able terminal 2 puts SPMan into the stopped state (in the
step S660). Due to this, before putting one of the plurality
of applications into the running state in the step S670,
the transmission of menu screen information in the step
S640 and the receipt of an application start command in
the step S650 are stopped. Since it is arranged to do this,
accordingly it is possible to perform changeover from SP-
Man to an application that has been selected by the user,
if it is not possible to execute a plurality of applications
at the same time on the portable terminal 2.
[0235] (14) Yet further when, due to the processing by
the control unit 20, the application that was put into the
running state in the step S670 is put into the stopped
state in the step S700, then, after the SPMan start com-
mand has been received from the in-car device 1 in the
step S710, the portable terminal 2 returns the flow of
control to the step S630 and restarts SPMan. Due to this,
the transmission of menu screen information in the step
S640 and the application start command reception in the
step S650 are resumed. Since it is arranged to do this,
accordingly it is possible to perform changeover from the
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application whose execution has been stopped to SP-
Man, if it is not possible to execute a plurality of applica-
tions at the same time on the portable terminal 2.
[0236] (15) Due to the processing by the control unit
10, in response to actuation of the user that has been
inputted via the actuation unit 12, the in-car device 1
transmits to the portable terminal 2 (in the step S510) an
application stop command for putting the application that
is being executed on the portable terminal 2 into the
stopped state. Thereafter a SPMan start command is
transmitted to the portable terminal 2 (in the step S420)
as a resume command for causing the transmission of
menu screen information in the step 640 and the appli-
cation start command reception in the step S650 to be
resumed by the portable terminal 2. When this is done,
the portable terminal 2 puts the application that was put
into the running state in the step S670 into the stopped
state by executing the step S700 in response to this ap-
plication stop command, and thereafter, in response to
the SPMan start command, the portable terminal 2
resumes the transmission of menu screen information in
the step 640 and the application start command reception
in the step S650. Since it is arranged to do this, accord-
ingly, when the user actuates the in-car device 1 and
issues a command for the application that is being exe-
cuted to be stopped, then, along with the application that
is being executed on the portable terminal 2 being reliably
put into the stopped state, also it is possible to perform
the changeover from this application to SPMan automat-
ically, so that it is possible to prepare for the next actuation
performed by the user.
[0237] (16) The menu screen information that is trans-
mitted from the portable terminal 2 to the in-car device 1
in the step S640 may include information for specifying
the correspondence relationship between a plurality of
applications that can be executed upon the portable ter-
minal 2 and a plurality of icons. And in the step S460, on
the basis of this menu screen information, the in-car de-
vice 1 is able to determine the application that corre-
sponds to an icon selected by the user upon the menu
screen by actuation of the actuation unit 12, and is able
to transmit an application start command corresponding
to that application to the portable terminal 2. If this is
done, then it is possible reliably to execute any desired
application upon the portable terminal 2, since it is pos-
sible to output from the in-car device 1 to the portable
terminal 2 an application start command that correctly
reflects the result of selection by the user.
[0238] (17) Due to the processing by the control unit
20, the portable terminal 2 decides whether or not the
vehicle is in motion (in the step S720), and, if it has de-
termined that the vehicle is in motion, among the plurality
of applications that can be executed by the portable ter-
minal 2, prohibits (in the step S730) the execution of pre-
determined ones of those applications. Since it is ar-
ranged to do this, accordingly it is possible to prevent an
application from being executed by the portable terminal
2 that, from the point of view of safety and easy actuation,

is not appropriate for being executed while the vehicle is
in motion, and accordingly it is possible to ensure both
security and ease of use while the vehicle is in motion.
[0239] (18) Yet further, due to the processing by the
control unit 20, it is arranged for the portable terminal 2
to change over, in the step S730, the display mode on
the menu screen for the icons corresponding to applica-
tions for which execution is prohibited during vehicle mo-
tion to a mode that is different from their display mode
when the vehicle is stopped. Due to this, it is possible to
inform the user in an easily understandable manner of
the fact that execution of the applications that are denoted
by those icons is prohibited while the vehicle is in motion.
[0240] It should be understood that while, in the third
embodiment that has been explained above, when the
in-car device 1 and the portable terminal 2 are mutually
connected together, it is arranged for SPMan to be start-
ed on the portable terminal 2 by a start command being
outputted for SPMan from the in-car device 1 to the port-
able terminal 2, it would also be acceptable to arrange
for SPMan to be started upon the portable terminal 2
itself detecting that it has been connected to the in-car
device 1. Furthermore, when the application that is being
executed is to be stopped, in a similar manner, it would
also be acceptable to arrange, not for a start command
for SPMan to be outputted from the in-car device 1 to the
portable terminal 2, but for SPMan to be restarted after
having stopped the application that is being executed
upon the portable terminal 2.
[0241] With the third embodiment as explained above,
when an application that has been selected by the user
is to be started, first the portable terminal 2 stops SPMan,
and thereafter it performs starting of the application. Fur-
thermore, when an application that is being executed is
stopped, then SPMan, that has been stopped, is restart-
ed. By doing this, it is arranged to change over between
SPMan and the application that is to be executed. How-
ever, if it is possible to execute a plurality of applications
simultaneously on the portable terminal 2, then this type
of changing over between applications is unnecessary.
In other words, in this case, it is possible to leave SPMan
always started on the portable terminal 2, irrespective of
whether or not any other application is being executed.
In this case it will be acceptable to put SPMan into a state
of operating in the background or sleeping when an ap-
plication that has been selected by the user is to be ex-
ecuted, while SPMan will be shifted from the background
into the foreground and made active when this applica-
tion has been stopped. Or it will also be acceptable, when
the application that is being executed upon the portable
terminal 2 is stopped, to arrange to keep SPMan oper-
ating in the background just as before while performing
communication with the in-car device 1. This type of op-
eration will also be the same for various types of appli-
cation, such as an application for navigation, that are
selected for execution by the user by actuation of the in-
car device 1. In other words, the "starting" of SPMan and
of applications of various types explained in this embod-
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iment means that these applications are put into the run-
ning state, and that it is arranged for exchange of infor-
mation between the in-car device 1 and the portable ter-
minal 2 to be performed by these applications. And, con-
versely, the "stopping" of SPMan and of applications of
various types means that these applications are put into
the stopped state, and that it is arranged for the exchange
of information between the in-car device 1 and the port-
able terminal 2 by these applications no longer to be per-
formed.
[0242] And if, as described above, the portable termi-
nal 2 that is connected to the in-car device 1 is one that
is capable of executing a plurality of applications simul-
taneously, then it is desirable not to stop SPMan even
while the application for navigation is being executed,
but rather to continue transmission of the menu screen
information to the in-car device 1 and application start
command reception from the in-car device 1 without in-
terruption. By doing this, it is possible to reduce the
amount of processing and the processing time when an
application is started. Moreover, while an application for
navigation is being executed upon the portable terminal
2, it is also possible for the user to actuate the in-car
device 1 and to cause some other application to be start-
ed. On the other hand, if the portable terminal 2 that is
connected to the in-car device 1 is a device upon which
only one application can be executed at a time, then, as
explained in connection with this embodiment, it is nec-
essary to stop SPMan while an application for navigation
is being executed, and to stop transmission of menu
screen information to the in-car device 1 and application
start command reception from the in-car device 1. By
doing this, it is possible to change over the application
being executed upon the portable terminal 2 from SPMan
to the application for navigation.
[0243] In the third embodiment as explained above it
would also be acceptable, if there is some processing
that is used in common by a plurality of applications, to
arrange for it to be possible to share the results of that
processing between the plurality of applications by del-
egating that processing to SPMan. Processing that is not
required after having been initially performed once ex-
cept when subsequently changing over between different
portable terminals 2, such as, for example, user authen-
tication processing or the like, may be of this type. If the
above is done, then it is possible for each of the applica-
tions merely only to acquire the results of this processing
by SPMan, and it is not necessary to perform the same
processing again in detail, each time a different applica-
tion is executed. Due to this, it is possible to anticipate
increase of the processing efficiency of the portable ter-
minal 2 and increase of its operating speed.
[0244] With the third embodiment as explained above,
the decision as to whether or not the vehicle is in motion
is made by the portable terminal 2, by the vehicle speed
information outputted from the vehicle being acquired by
the in-car device 1, and by this vehicle speed information
being outputted from the in-car device 1 to the portable

terminal 2. However, it would also be acceptable to ar-
range for the in-car device 1 to make the decision as to
whether or not the vehicle is in motion. In this case, it
would not be necessary for the vehicle speed information
to be outputted from the in-car device 1 to the portable
terminal 2, and the processing of the steps S720 and
S730 of Fig. 22 would be executed by the control unit 10
of the in-car device 1. Or, it would also be acceptable to
arrange for the decision as to whether or not the vehicle
is in motion to be made on the basis of the current position
of the vehicle as detected by the portable terminal 2. In
this case as well, there would be no requirement for the
vehicle speed information to be outputted from the in-car
device 1 to the portable terminal 2.
[0245] Moreover, it would also be acceptable to ar-
range for the in-car device 1 to acquire vehicle informa-
tion of various kinds outputted from the vehicle other than
the vehicle speed information. It may be arranged for the
vehicle information that is acquired at this time to be em-
ployed in the processing executed by the in-car device
1, or it may be arranged for it to be outputted from the in-
car device 1 to the portable terminal 2 and to be employed
in the processing executed by the portable terminal 2.
As one example of this, it may be arranged for a start
condition that is determined in terms of vehicle informa-
tion to be stored in advance for each application, and for
an application to be automatically started on the portable
terminal 2 when vehicle information satisfying its start
condition is outputted from the vehicle. In this case, it will
be acceptable to arrange for the information specifying
the start condition for each application to be transmitted
from the portable terminal 2 to the in-car device 1 as a
part of the menu screen information, and for the decision
as to whether or not, on the basis of this vehicle informa-
tion, the start condition is satisfied to be made by the in-
car device 1. Or, it would also be acceptable for the ve-
hicle information to be transmitted from the in-car device
1 to the portable terminal 2, and for the decision as to
whether or not, on the basis of this vehicle information,
the start condition is satisfied to be made by the portable
terminal 2. By doing this, when vehicle information such
as for example whether the remaining amount of fuel has
dropped below some predetermined value is outputted
from the vehicle, then it is possible automatically to start
an application upon the portable terminal 2 for finding a
gasoline station in the vicinity of the current position.

- EMBODIMENT #4 -

[0246] Next, a fourth embodiment of the present inven-
tion will be explained. In this embodiment, the method
for processing when the user selects an application to
be executed on the portable terminal 2 by actuation of
the in-car device 1 will be explained by using a different
example from that in the third embodiment described
above.
[0247] Fig. 23 is a figure showing the structure of the
in-car information system according to this fourth embod-
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iment of the present invention. As compared with the in-
car information system of Fig. 1 that was explained above
in connection with the first embodiment, the in-car infor-
mation system shown in Fig. 23 differs by the feature
that, in addition to the USB cable 3, the in-car device 1
and the portable terminal 2 are also connected together
via a video cable 4.
[0248] Fig. 24 is a block diagram showing the struc-
tures of an in-car device 1 and a portable terminal 2 in
the in-car information system according to this embodi-
ment. As shown in Fig. 24, in addition to a control unit
10, a display unit 11, an actuation unit 12, an audio output
unit 13, a memory unit 14, and an interface unit 15 that
are similar to the ones shown in Fig. 2, the in-car device
1 according to this embodiment also comprises a video
signal input unit 16. On the other hand, in addition to a
control unit 20, a display unit 21, an actuation unit 22, an
audio output unit 23, a memory unit 24, an interface unit
25, a wireless communication unit 26, and a GPS recep-
tion unit 27 that are similar to the ones shown in Fig. 2,
the portable terminal 2 also comprises a video signal out-
put unit 28.
[0249] The video signal input unit 16 converts a video
signal inputted via the video cable 4 from the portable
terminal 2 into video data for screen display, and outputs
that video data to the control unit 10. And, when video
data is outputted to the control unit 10 from the video
signal input unit 16, the control unit controls the display
unit 11, and causes a screen based on this video data
to be displayed upon the display unit 11.
[0250] On the other hand, in the portable terminal 2,
the video signal output unit 28 converts a screen that has
been created by the control unit 20 for display by the in-
car device 1 into a video signal such as a composite
signal or the like, and outputs this video signal to the in-
car device 1 via the video cable 4. And, by this video
signal being inputted to the video signal input unit 16 of
the in-car device 1, it is possible to display the screen
from the portable terminal 2 upon the display unit 11 of
the in-car device 1.
[0251] In this embodiment, the portable terminal 2
transmits the menu screens like those explained in con-
nection with the previously described third embodiment
to the in-car device 1 by using the video signal from the
video signal output unit 28. And the in-car device 1 dis-
plays these menu screens upon its display unit 11 on the
basis of the video signal transmitted from the portable
terminal 2.
[0252] Fig. 25 is a figure showing the way in which the
screens of the in-car device 1 and the portable terminal
2 change, when a menu screen is displayed on the in-
car device 1 of this embodiment, and an application that
has been selected by the user is executed on the portable
terminal 2.
[0253] When SPMan is started on the portable terminal
2, as shown in Fig. 25, a menu screen is displayed upon
the display unit 21 similar to the one shown in Fig. 18
that was explained for the previously described third em-

bodiment.
[0254] As shown at (1) in Fig. 25, the portable terminal
2 further causes a menu screen to be displayed upon the
in-car device 1. At this time the portable terminal 2 con-
verts the menu screen for display upon the in-car device
1 into a video signal, and transmits this video signal to
the in-car device 1 from the video signal output unit 28
via the video cable 4.
[0255] On the basis of this video signal transmitted
from the portable terminal 2, the in-car device 1 displays
upon the display unit 11 a menu screen such as the one
shown in Fig. 25, this being similar to the menu screen
of Fig. 18 that was explained in connection with the third
embodiment previously described. It should be under-
stood that in this embodiment as well, as explained in
connection with the third embodiment, it would also be
acceptable to arrange for the respective menu screens
that are displayed upon the display unit 21 of the portable
terminal 2 and upon the display unit 11 of the in-car device
1 to have mutually differing contents. In that case, a menu
screen would be generated by the portable terminal 2 for
display by the in-car device 1 that is different from the
menu screen being displayed upon its own display unit
21, and this different menu screen would be transmitted
to the in-car device 1 as a video signal.
[0256] When the user performs actuation to select one
of the icons by actuating a button or by actuating a touch
panel on the actuation unit 12 of the in-car device 1, as
shown at (2), the in-car device 1 transmits to the portable
terminal 2 actuation information related to the details of
this actuation. At this time, as this actuation information,
the in-car device 1 may output to the portable terminal
2, for example, button information that specifies the de-
tails of button actuation, or coordinate information that
specifies a position on the screen of the display unit 11
that has been indicated by touch panel actuation.
[0257] Upon receipt of the actuation information from
the in-car device 1, the portable terminal 2 determines
which application is to be started on the basis of the ac-
tuation information that has been received from the in-
car device 1, and the application that corresponds to the
result of this decision is started (i.e. is executed). For
example an application for navigation may be started,
and this application may display a map image of the vi-
cinity of the current position upon the display unit 21, as
shown in Fig. 25. By doing the above, the application that
has been selected by the user on the menu screen of the
in-car device 1 is executed by the portable terminal 2. At
this time, the portable terminal 2 temporarily stops SP-
Man.
[0258] Furthermore, the portable terminal 2 transmits
to the in-car device 1 a video signal representing the
screen that has been generated by this application being
started, and, as shown at (3), this screen corresponding
to the application is displayed by the in-car device 1. Due
to this, a map screen like the one shown in Fig. 25 is
displayed by the in-car device 1 upon the display unit 11.
It should be understood that in this embodiment as well,
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as explained previously in connection with the third em-
bodiment, in a similar manner both with the map screens
and with the menu screens that are displayed upon the
display unit 21 of the portable terminal 2 and upon the
display unit 11 of the in-car device 1, it would also be
acceptable to arrange for them to have mutually different
contents. In this case, a map screen for display by the
in-car device 1 will be generated by the portable terminal
2 that is different from the map screen displayed upon
its display unit 21, and will be transmitted to the in-car
device 1 via the video signal.
[0259] Thereafter, when an end icon like that denoted
by the reference symbol 30 is selected on the in-car de-
vice 1 by the user actuating a button or actuating a touch
panel using the actuation unit 12, then, as shown at (4),
the in-car device 1 transmits actuation information cor-
responding to the details of this actuation to the portable
terminal 2. When this takes place, the portable terminal
2 decides on the basis of this actuation information re-
ceived from the in-car device 1 that the application is to
be terminated, and stops the application that is being
executed in response thereto.
[0260] When the application that is being executed has
stopped, as shown at (5), the portable terminal 2 again
causes the menu screen to be displayed by the in-car
device 1. At this time, after SPMan, that was stopped
when the application was started, has been restarted and
the menu screen has been displayed once again, in a
similar manner to the case at (1), the portable terminal 2
converts the menu screen to a video signal, and transmits
this video signal from the video signal output unit 28 via
the video cable 4 to the in-car device 1. And the menu
screen is re-displayed by the in-car device 1 on the basis
of this video signal.
[0261] Fig. 26 is a figure showing the flow of information
in this embodiment between the in-car device 1 and the
portable terminal 2, when a menu screen is displayed on
the in-car device 1 as described above, and an applica-
tion that has been selected by the user is executed on
the portable terminal 2. It should be understood that, in
Fig. 26, an example is shown in which an application for
navigation has been selected by the user on the in-car
device 1.
[0262] When, as shown by the reference symbol 141
in Fig. 26, the in-car device 1 and the portable terminal
2 are mutually connected together, the in-car device 1
outputs a start command for SPMan to the portable ter-
minal 2, as shown by the reference symbol 142. Upon
receipt of this start command, the portable terminal 2
starts SPMan, as shown by the reference symbol 143.
Due to this, a menu screen as shown in Fig. 25 is dis-
played upon the display unit 21 of the portable terminal 2.
[0263] When SPMan has been started, as shown by
the reference symbol 144, the portable terminal 2 com-
mands the in-car device 1 to start a SPMan session. In
this SPMan session, in order to display a menu screen
on the in-car device 1, a series of communication proce-
dures between the in-car device 1 and the portable ter-

minal 2 are prescribed. Upon receipt of the start com-
mand for a SPMan session from the portable terminal 2,
the in-car device 1 outputs to the portable terminal 2 an
"ACK" that signifies normal reception, as shown by the
reference symbol 145.
[0264] Upon receipt of the "ACK" from the in-car device
1, the portable terminal 2 transmits the menu screen to
the in-car device 1, as shown by the reference symbol
146. As previously described, this transmission of the
menu screen is performed by converting the menu
screen to a video signal and by outputting that video sig-
nal from the video signal output unit 28 via the video cable
4. In this manner, on the basis of the video signal received
from the portable terminal 2, a menu screen like the one
shown in Fig. 25 is displayed upon the display unit 11 of
the in-car device 1.
[0265] It should be understood that applications on the
portable terminal 2 that are not registered with SPMan
are excluded from being subjects of the menu screen. In
other words, a menu screen that omits icons correspond-
ing to such applications is created, and a video signal for
that menu screen is transmitted from the portable termi-
nal 2 to the in-car device 1. Thus, the menu screen that
is displayed on the display unit 11 by the in-car device 1
does not include icons corresponding to those applica-
tions that are excluded from being subjects.
[0266] Furthermore, it would also be acceptable to ar-
range to exclude one or more among the applications
that are registered with SPMan from being subjects of
the menu screen. For example, for use as the in-car de-
vice 1, there may be available various different types of
device whose functions and performance and so on are
different from one another, and it may be made possible
to connect each of these various types of in-car device
1 to the portable terminal 2. In this type of case, for each
of the applications registered with SPMan, and for each
of the above types of in-car device 1, it may be set in
advance on the portable terminal 2 whether or not this
application is to be a subject on the menu screen. And,
according to the type of the in-car device 1 to which the
portable terminal 2 has been connected, a menu screen
is created from which the icons that correspond to the
applications that are set as being excluded as subjects
are omitted, and a video signal for this menu screen is
transmitted from the portable terminal 2 to the in-car de-
vice 1. Due to this, the menu screen that is displayed by
the in-car device 1 upon its display unit 11 does not in-
clude any icons corresponding to those applications that
are excluded from being subjects. If this is done, then, in
correspondence to the type of the in-car device 1, it is
possible to display menu screens of various different
types, without changing the details of the applications
registered with SPMan on the portable terminal 2.
[0267] When, on the menu screen displayed on the
display unit 11, some position upon the screen is desig-
nated by actuation of a button or by actuation of the touch
panel by the user, then, as shown by the reference sym-
bol 147, the in-car device 1 outputs button information or
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coordinate information specifying the details of this ac-
tuation as actuation information. It should be understood
that this outputting of the actuation information from the
in-car device 1 to the portable terminal 2 may, for exam-
ple, be performed by USB control communication.
[0268] Upon receipt of this actuation information from
the in-car device 1, the portable terminal 2 determines,
on the basis of this actuation information, which icon has
been selected by the user on the menu screen. If the
result is that it is determined that an icon corresponding
to an application for navigation has been selected, then
the portable terminal 2 stops SPMan, as shown by the
reference symbol 148. At this time, as shown by the ref-
erence symbol 151, the portable terminal 2 starts the
application for navigation by calling the application for
navigation from SPMan (this application is referred to in
Fig. 26 as "NavAp"). Thereafter, next, as shown by the
reference symbol 149, the portable terminal 2 commands
the in-car device 1 to end the SPMan session. By SPMan
being stopped in this manner when starting the applica-
tion for navigation, the menu screen transmission to the
in-car device 1 is stopped by the portable terminal 2 dur-
ing the interval until the next time that SPMan is restarted.
Upon receipt of the end command for the SPMan session
from the portable terminal 2, the in-car device 1 outputs
an "ACK" to the portable terminal 2, as shown by the
reference symbol 150, signifying normal receipt.
[0269] When the portable terminal 2 starts the appli-
cation for navigation and its execution is commenced, a
map screen like the one shown in Fig. 25 is displayed
upon the display unit 21 of the portable terminal 2.
[0270] When the application for navigation has been
started, as shown by the reference symbol 152, the port-
able terminal 2 commands the in-car device 1 to start a
navigation application session. In this navigation appli-
cation session, a series of communication procedures to
be performed between the in-car device 1 and the port-
able terminal 2 in relation to the application for navigation
are specified. Upon receipt of this start command from
the portable terminal 2 for a navigation application ses-
sion, as shown by the reference symbol 153, the in-car
device 1 outputs to the portable terminal 2 an "ACK" that
signifies normal reception.
[0271] Upon receipt of this "ACK" from the in-car device
1, as shown by the reference symbol 154, the portable
terminal 2 transmits to the in-car device 1 a map screen
of the vicinity of the current position. It should be under-
stood that, in a similar manner to the transmission of the
menu screen, this transmission of the map screen from
the portable terminal 2 to the in-car device 1 is performed
by converting the map screen to a video signal, and by
outputting the video signal from the video signal output
unit 28 via the video cable 4. And, on the basis of the
video signal that is received from the portable terminal 2
in this manner, a map screen like the one shown in Fig.
25 is displayed upon the display unit 11 of the in-car de-
vice 1. At this time it would also be acceptable, for ex-
ample, to arrange to transmit information for outputting

a guidance voice or the like from the portable terminal 2
to the in-car device 1 by USB interrupt communication
or the like, according to requirements.
[0272] Thereafter, when actuation as previously de-
scribed for terminating the application for navigation is
performed by the user on the in-car device 1, according
to this actuation, as shown by the reference symbol 155,
the in-car device 1 outputs button information or coordi-
nate information as actuation information. It should be
understood that this outputting of actuation information
from the in-car device 1 to the portable terminal 2 may
be performed, for example, by USB control communica-
tion.
[0273] Upon receipt of the actuation information from
the in-car device 1, the portable terminal 2 decides, on
the basis of this actuation information, that the user has
commanded termination of the application for navigation,
and accordingly stops the application for navigation, as
shown by the reference symbol 156. At this time, by call-
ing SPMan from the application for navigation, the port-
able terminal 2 restarts SPMan, as shown by the refer-
ence symbol 159. Due to this, the menu screen trans-
mission to the in-car device 1 by the portable terminal 2,
that was temporarily stopped, is resumed. And further-
more, as shown by the reference symbol 157, the port-
able terminal 2 commands the in-car device 1 to termi-
nate the navigation application session.
[0274] Upon receipt of the end command for the nav-
igation application session from the portable terminal 2,
as shown by the reference symbol 158, the in-car device
1 outputs an "ACK" to the portable terminal 2, signifying
normal reception.
[0275] After SPMan has been restarted on the portable
terminal 2, the operations as previously described of the
in-car device 1 and the portable terminal 2 are both re-
peated. In other words, as shown by the reference symbol
160, the portable terminal 2 commands the in-car device
1 to start a SPMan session. And, upon receipt of this start
command for a SPMan session from the portable termi-
nal 2, as shown by the reference symbol 161, the in-car
device 1 outputs an "ACK" to the portable terminal 2,
signifying normal reception. Upon receipt of this "ACK"
from the in-car device 1, as shown by the reference sym-
bol 162, the portable terminal 2 transmits a menu screen
video signal to the in-car device 1. In this manner, the in-
car device 1 re-displays a menu screen like that shown
in Fig. 25 upon the display unit 11 on the basis of the
video signal that has been received from the portable
terminal 2.
[0276] It should be understood that, when any one of
the icons on the menu screen displayed upon the display
unit 11 is selected by the user, a similar operation to that
explained in the above description for the application for
navigation is performed by both the in-car device 1 and
the portable terminal 2. In other words, on the basis of
the actuation information outputted from the in-car device
1, the portable terminal 2 determines that an icon has
been selected by the user, and starts an application that
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corresponds to that icon. At this time, the portable termi-
nal 2 stops SPMan, and commands the in-car device 1
to end the SPMan session. Subsequently, a session is
started corresponding to the application that was started.
[0277] Furthermore, when an actuation for terminating
the application that is being executed is performed by
the user of the in-car device 1, in response to this actu-
ation, the in-car device 1 outputs the actuation informa-
tion to the portable terminal 2. And, upon receipt thereof,
the portable terminal 2 determines that the user has com-
manded termination of the application, and, along with
terminating the application that is being executed and
terminating the session that corresponds to that applica-
tion, also restarts SPMan.
[0278] Flow charts for the processing executed by the
in-car device 1 and by the portable terminal 2 according
to this embodiment are respectively shown in Figs. 27
and 28. Fig. 27 is a flow chart for the processing per-
formed by the in-car device 1, while Fig. 28 is a flow chart
for the processing performed by the portable terminal 2.
[0279] First, the flow chart of Fig. 27 will be explained.
The processing shown in the flow chart of Fig. 27 is ex-
ecuted by the control unit 10 of the in-car device 1.
[0280] First in a step S810 the control unit 10 makes
a decision as to whether or not a portable terminal 2 is
connected. If the in-car device 1 and the portable terminal
2 are connected together via the USB cable 3 and the
video cable 4 as shown in Fig. 23, then the flow of control
proceeds to the next step S820.
[0281] In this step S820 the control unit 10 outputs a
start command for SPMan to the portable terminal 2. This
outputting of the start command for SPMan is performed
via the interface unit 15 and the USB cable 3. It should
be understood that, if SPMan is already started upon the
portable terminal 2, then there is no need to output a start
command for SPMan again.
[0282] Then in a step S830 the control unit 10 receives
the menu screen that has been transmitted from the port-
able terminal 2 due to the portable terminal 2 starting
SPMan in response to the start command for SPMan that
was outputted in the step S820. Here, due to the step
S1040 of Fig. 28 that will be explained hereinafter being
executed by the portable terminal 2, a menu screen video
signal is transmitted from the portable terminal 2 via the
video cable 4, and is inputted to the video signal input
unit 16. The video signal input unit 16 converts this video
signal that has been inputted into video data for screen
display, and then outputs this video data to the control
unit 10. Due to this, the menu screen is received by the
control unit 10.
[0283] Then in a step S840, on the basis of the menu
screen video signal that was received in the step S830,
the control unit 10 displays a menu screen like the one
shown in Fig. 25 upon the display unit 11.
[0284] Then in a step S850 the control unit 10 makes
a decision as to whether or not any actuation input has
been performed from the user. If the user has performed
button actuation or touch panel actuation in order to se-

lect any one of the icons on the menu screen, then the
flow of control proceeds to the next step S860.
[0285] In this step S860, corresponding to the actua-
tion input from the user that was performed in the step
S850, the control unit 10 outputs to the portable terminal
2, as actuation information, button information that spec-
ifies the button, or coordinate information that specifies
the position on the screen, that was designated by that
actuation. This outputting of the actuation information is
performed via the interface unit 15 and the USB cable 3.
[0286] Then in a step S870 the control unit 10 makes
a decision as to whether or not any application has been
started on the portable terminal 2. If an application has
been started on the portable terminal 2 due to the actu-
ation information that was outputted in the step S860,
then, as previously described, a SPMan session end
command and a session start command for the applica-
tion that has been started are issued from the portable
terminal 2 to the in-car device 1. In this case the control
unit 10 decides that an application has been started, and
the flow of control proceeds to the next step S880. On
the other hand, if a SPMan session end command and
an application session start command have not been is-
sued from the portable terminal 2, then the control unit
10 decides that no application has been started, and the
flow of control returns to the step S850.
[0287] In the step S880 the control unit 10 receives the
application screen transmitted from the portable terminal
2. Here, due to the step S1080 of Fig. 28 that will be
explained hereinafter being executed by the portable ter-
minal 2, a video signal for an application screen corre-
sponding to the application that is being executed by the
portable terminal 2 is transmitted from the portable ter-
minal 2 via the video cable 4, and is inputted to the video
signal input unit 16. And the video signal input unit 16
converts the video signal that has thus been inputted into
video data for screen display, and then outputs this video
data to the control unit 10. Due to this, the application
screen is received by the control unit 10.
[0288] Then in a step S890,on the basis of the appli-
cation screen video signal that was received in the step
S880, the control unit 10 displays upon the display unit
11 the application screen corresponding to the applica-
tion that is being executed by the portable terminal 2.
Due to this, when for example an application for naviga-
tion is being executed, a map screen as shown in Fig.
25 is displayed upon the display unit 11.
[0289] Then in the step S900 the control unit 10 makes
a decision as to whether or not any information is being
transmitted by the application that is being executed by
the portable terminal 2. If transmission of any information
is being performed from the portable terminal 2 to the in-
car device 1, then the flow of control proceeds to a step
S910, whereas if no such information is being transmitted
then the flow of control is transferred to a step S930.
[0290] In the step S910 the control unit 10 receives
information from the portable terminal 2. Here, by
processing corresponding to the application that is being
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executed in a step S1090 of Fig. 28 that will be explained
hereinafter, information related to the result of this
processing is transmitted from the portable terminal 2 via
the USB cable 3, and is received using the interface unit
15. Due to this, when for example an application for nav-
igation is being executed, information such as a guidance
voice or the like that is transmitted from the portable ter-
minal 2 is received.
[0291] Then in a step S920 the control unit 10 performs
processing according to the information that was re-
ceived from the portable terminal 2 in the step S910. For
example, when information for a guidance voice due to
an application for navigation has been received from the
portable terminal 2, then a guidance voice is outputted
from the audio output unit 13 on the basis of this infor-
mation.
[0292] In the step S930, the control unit 10 makes a
decision as to whether or not actuation input has been
performed by the user. If the user has performed any
button actuation or touch panel actuation for selecting
any icon upon the application screen that was displayed
in the step S890 by the application currently being exe-
cuted by the portable terminal 2, or if actuation to termi-
nate the application has been performed as previously
described, then the flow of control proceeds to the next
step S940.
[0293] In this step S940, in response to the actuation
input from the user that was made in the step S930, the
control unit 10 outputs to the portable terminal 2 actuation
information specifying the details of the actuation, in a
similar manner to the case for the step S860. Due to this,
when for example the user has performed actuation to
change the scale ratio of a map upon an application
screen for navigation, actuation information specifying
the details of this actuation is transmitted to the portable
terminal 2. After, upon receipt of this actuation informa-
tion, the portable terminal 2 has changed the scale ratio
of the map in the step S1090 of Fig. 28, then a map screen
according to the scale ratio after change is transmitted
to the in-car device 1.
[0294] Then in a step S950 the control unit 10 makes
a decision as to whether or not the application that is
being executed upon the portable terminal 2 is to be
stopped. For example, if termination actuation for the ap-
plication as previously described is performed by the user
and actuation information corresponding to this actuation
is transmitted to the portable terminal 2 in the step S940,
then the application that is being executed by the portable
terminal 2 is stopped, and SPMan is restarted. When this
is done, as previously described, a session end com-
mand for the application that is being executed and a
start command for a SPMan session are issued from the
portable terminal 2 to the in-car device 1. In this case,
the control unit 10 decides that the application that is
being executed has been stopped and returns the flow
of control to the step S830, and the menu screen is trans-
mitted from the portable terminal 2 and is received once
again. On the other hand, if no end actuation for the ap-

plication has been made by the user, and no session end
command for the application that is being executed and
no SPMan session start command have arrived, then it
is decided that the application that is being executed has
not been stopped, and the flow of control is returned to
the step S880.
[0295] It should be understood that, in the flow chart
of Fig. 27 explained above, if the application that is being
executed by the portable terminal 2 is not endowed with
any function of cooperating with the in-car device 1, and
is not capable of decoding actuation information from the
in-car device 1, then it would also be acceptable to ar-
range not to execute the step S940, and not to output
any actuation information from the in-car device 1 to the
portable terminal 2. In this case, when actuation is per-
formed by the user on the in-car device 1 to terminate
the application, it is desirable, by returning to the step
S820, to output a SPMan start command from the in-car
device 1 to the portable terminal 2, so as to cause SPMan
to be restarted. Furthermore, in a similar manner, if no
application, including SPMan, is being performed upon
the portable terminal 2, then it will be acceptable not to
output any actuation information from the in-car device
1 to the portable terminal 2. In this case, it would be ac-
ceptable to cause a SPMan start command to be output-
ted from the in-car device 1 to the portable terminal 2,
when some predetermined actuation is performed upon
the in-car device 1.
[0296] Next, the flow chart of Fig. 28 will be explained.
The processing shown in the flow chart of Fig. 28 is ex-
ecuted by the control unit 20 of the portable terminal 2.
[0297] First in a step S1010 the control unit 20 makes
a decision as to whether or not any in-car device 1 is
connected. If the in-car device 1 and the portable terminal
2 are connected together via the USB cable 3 and the
video cable 4 as shown in Fig. 23, then the flow of control
proceeds to the next step S1020.
[0298] In this step S1020 the control unit 20 makes a
decision as to whether or not a SPMan start command
has been received from the in-car device 1. If a SPMan
start command that has been outputted from the in-car
device 1 due to the step S820 of Fig. 27 being executed
by the in-car device 1 has been received, then the control
unit 20 advances the flow of control to the next step
S1030. It should be understood that, if SPMan has al-
ready been started, then the processing of this next step
S1030 is omitted, and the flow of control proceeds to a
step S1040. On the other hand, if no SPMan start com-
mand has been received from the in-car device 1, then
the flow of control returns to the step S1010.
[0299] In the step S1030 the control unit 20 starts SP-
Man. Due to this, when an SPMan start command is re-
ceived from the in-car device 1, SPMan is started upon
the portable terminal 2 in response thereto, and a menu
screen like that shown in Fig. 25 is displayed upon the
display unit 21.
[0300] In the step S1040 the control unit 20 transmits
a menu screen to the in-car device 1. Here, as previously
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described, a menu screen is generated upon which are
arranged the icons corresponding to the applications that
are registered with SPMan, that was started in the step
S1030, and is outputted to the video signal output unit
28. And the video signal output unit 28 converts this menu
screen that has been outputted from the control unit 20
to a video signal, and transmits this video signal to the
in-car device 1 via the video cable 4.
[0301] Then in a step S1050 the control unit 20 makes
a decision as to whether or not, on the in-car device 1,
any icon has been selected upon the menu screen due
to input actuation from the user. If, by the step S860 of
Fig. 27 being executed on the in-car device 1, actuation
information has been outputted, and this actuation infor-
mation is button information specifying that some icon
has been selected upon the menu screen, or is coordi-
nate information specifying a position that corresponds
to some icon, then the control unit 20 advances the flow
of control to a step S1060. On the other hand, if no ac-
tuation information has been received from the in-car de-
vice 1, or if the actuation information that has been re-
ceived is button information specifying details of some
actuation other than icon selection, or is coordinate in-
formation specifying some position that does not corre-
spond to any icon upon the menu screen, then it is de-
termined that no icon has been selected, and the flow of
control is transferred to a step S1120.
[0302] In the step S1060 the control unit 20, along with
calling the application corresponding to the icon that was
selected in the step S1050 from SPMan, that is currently
being executed, also stops SPMan. And in the next step
S1070 the control unit 20 starts the application that was
called in the step S1060. Due to this, when some icon
corresponding to an application is selected by input ac-
tuation from the user on the in-car device 1, then the
application corresponding thereto is started by the port-
able terminal 2 after SPMan has been stopped.
[0303] Then in a step S1080 the control unit 20 trans-
mits an application screen generated by execution of the
application that was started in the step S1070 to the in-
car device 1. Here, as previously described, the applica-
tion screen that has been generated is outputted from
the control unit 20 to the video signal output unit 28, and
this application screen is then transmitted by being con-
verted by the video signal output unit 28 into a video
signal and being transmitted via the video cable 4 to the
in-car device 1. By doing this, when for example an ap-
plication for navigation is being executed, a map screen
of the vicinity of the current position is transmitted to the
in-car device 1.
[0304] Then in a step S1090 the control unit 20 per-
forms processing corresponding to the application that
has been started in the step S1070. At this time, accord-
ing to requirements, information related to the results of
processing by the application that is being executed is
transmitted from the portable terminal 2 to the in-car de-
vice 1. This transmission of information is performed via
the interface unit 25 and the USB cable 3. Due to this,

when for example an application for navigation is being
executed, information for a guidance voice correspond-
ing to guidance timing for the vehicle is transmitted to the
in-car device 1. Moreover, when the user performs actu-
ation to change the scale ratio of the map, processing to
change the scale ratio of the map according to this actu-
ation is performed in this step S1090. In this case, a map
screen according to the scale ratio after change is trans-
mitted to the in-car device 1 by the flow of control being
returned from the next step S1100 to the step S1080.
[0305] In the step S1100, the control unit 20 makes a
decision as to whether or not a stop command for the
application that is being executed has been issued from
the in-car device 1. If actuation information has been out-
putted by the in-car device 1 due to the step S940 of Fig.
27 being executed, and this actuation information spec-
ifies termination actuation for the application, then the
control unit 20 decides that this is a stop command for
the application that is being executed, and the flow of
control proceeds to a step S1110. But on the other hand,
if no such actuation information specifying termination
actuation for the application has been received from the
in-car device 1, then the control unit 20 returns the flow
of control to the step S1080, and the application screen
transmission and the processing corresponding to the
application that is being executed are continued.
[0306] In the step S1110, along with calling SPMan
from the application that was started in the step S1070,
the control unit 20 stops that application. When the step
S1110 has been executed, the control unit 20 returns the
flow of control to the step S1030 and restarts SPMan.
Thereafter, processing as described above is repeated.
It should be understood that it would also be acceptable
to arrange to stop the application that is being executed
by executing the processing of the step S1110 and to
restart SPMan, in some case other than when it has been
determined in the step S1100 that a stop command for
the application has been issued from the in-car device
1. For example, it is possible to stop the application that
is being executed by executing the processing of the step
S1110 and to restart SPMan, when the user of the port-
able terminal 2 performs predetermined actuation to ter-
minate the application, or the like.
[0307] Then in the step S1120 the control unit 20
makes a decision as to whether or not the vehicle is cur-
rently in motion. Here, as previously described, this de-
cision as to whether or not the vehicle is currently in mo-
tion is made on the basis of the vehicle speed information
that is outputted from the in-car device 1 to the portable
terminal 2 at predetermined intervals. If it is decided that
the vehicle is currently in motion then the flow of control
proceeds to a step S1130, whereas if it is decided that
the vehicle is currently stopped then the flow of control
returns to the step S1050.
[0308] In the step S1130 the control unit 20 performs
limitation of execution of applications for which execution
is prohibited while the vehicle is in motion. At this time,
as previously described, for each application that is reg-
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istered with SPMan, the control unit 20 decides whether
or not execution thereof is permitted while the vehicle is
in motion. And, along with prohibiting the execution of
applications for which execution while the vehicle is in
motion is not permitted, as explained in connection with
the previously described third embodiment, the display
mode on the menu screen for the icons that correspond
to those applications is changed to a different mode from
the mode while the vehicle is stopped. After limitation of
execution of applications has been performed in this
manner, the flow of control returns to the step S1050.
[0309] According to the fourth embodiment as ex-
plained above, the following beneficial operational ef-
fects may be obtained.
[0310] (19) Due to the processing by the control unit
20, the portable terminal 2 executes software that is
stored in advance. On the other hand, the in-car device
1 inputs actuation by the user upon the actuation unit 12,
and transmits information corresponding to this actuation
to the portable terminal 2. Furthermore, it issues notifi-
cations to the user via the display unit 11. In concrete
terms, due to the processing by the control unit 20, the
portable terminal 2 transmits (in the step S1040) to the
in-car device 1 a menu screen that includes a plurality of
icons, each respectively corresponding to one of a plu-
rality of applications that can be executed by the portable
terminal 2. And, on the basis of the coordinate information
transmitted from the in-car device 1 in the step S860 and
determines which is the icon that has been selected upon
the menu screen by the user actuates the actuation unit
12 of the in-car device 1 (in a step S1050), and puts the
application that corresponds to this icon into the running
state (in the step S1070). On the other hand, due to the
processing by the control unit 10, the in-car device 1 re-
ceives this menu screen from the portable terminal 2 (in
the step S830), and issues a notification to the user by
displaying this menu screen upon the display unit 11 (in
the step S840). Since it is arranged to do this, accordingly
it is possible, by actuation of the in-car device 1, to select
and to execute any desired function, among the functions
of various types that are provided to the portable terminal
2. Due to this, it is possible to establish a correspondence
between the details of actuation of the in-car device 1
and the details of operations on the portable terminal 2
in a simple and easy manner.
[0311] (20) Furthermore, due to the processing by the
control unit 20, when it is determined that some icon has
been selected by the user in the step S1050, SPMan is
put into the stopped state (in the step S1060). Due to
this, the output of the menu screen is stopped by the step
S1040 before the application is put into the running state
in the step S1070. Since it is arranged to do this, accord-
ingly, if it is not possible to execute a plurality of applica-
tions at the same time on the portable terminal 2, it is
possible to change over from SPMan to the application
that corresponds to an icon that has been selected by
the user.
[0312] (21) Yet further, due to the processing by the

control unit 20, when the application that was put into the
running state in the step S1070 is stopped by the step
S1110, the portable terminal 2 returns the flow of control
to the step S1030 and restarts SPMan. Due to this, the
outputting of the menu screen is resumed by the step
S1040. Since it is arranged to do this, accordingly, if it is
not possible to execute a plurality of applications at the
same time on the portable terminal 2, it is possible to
change over from the application whose execution has
been stopped to SPMan.
[0313] (22) And, due to the processing by the control
unit 10, when actuation to terminate an application has
been performed by the user, the in-car device 1 transmits
actuation information corresponding to that actuation to
the portable terminal 2 (in the step S940), as a resume
command for resumption of the output of the main screen
by the portable terminal 2 in the step S1040. When this
is done, the portable terminal 2 determines (in the step
S1100) that termination of the application that is being
executed has been commanded by the user on the basis
of the actuation information that has been received, and
restarts SPMan (in the step S1030) and resumes the
output of the menu screen in the step S1040. Since it is
arranged to do this, accordingly, when the user has ac-
tuated the in-car device 1 and has issued a command
for the application that is being executed to be stopped,
along with it being possible reliably to put the application
that is being executed upon the portable terminal 2 into
the stopped state, also it is possible to perform change-
over from that application to SPMan automatically, so
that it is possible to prepare for the next actuation per-
formed by the user.
[0314] (23) Moreover, due to the processing by the
control unit 20, the portable terminal 2 determines wheth-
er or not the vehicle is in motion (in the step S1120), and,
if it has determined that the vehicle is in motion, then it
prohibits (in the step S1130) execution of predetermined
applications among the plurality of applications that can
be executed by the portable terminal 2. Since it is ar-
ranged to do this, accordingly it is possible to prevent the
execution by the portable terminal 2 of applications that,
from the point of view of safety or ease of operation, are
not appropriate while the vehicle is in motion, so that it
is possible to ensure security and ease of use while the
vehicle is in motion.
[0315] (24) Even further, due to the processing by the
control unit 20, it is arranged for the portable terminal 2
to change over, in the step S1130, the display mode on
the menu screen for icons that correspond to applications
for which the execution is prohibited during motion of the
vehicle to a different mode from their display mode when
the vehicle is stopped. Due to this, it is possible to inform
the user in an easily understandable manner of the fact
that execution of the applications corresponding to these
icons is prohibited while the vehicle is in motion.
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- EMBODIMENT #5 -

[0316] Next, a fifth embodiment of the present inven-
tion will be explained. In this fifth embodiment, an exam-
ple is explained of an in-car information system in which
the contents of the screens outputted from the portable
terminal 2 to the in-car device 1 are determined according
to the resolution of the display unit 11 of the in-car device
1. It should be understood that the structure of the in-car
information system according to this embodiment is the
same as the structure of the fourth embodiment shown
in Fig. 23, and it will be supposed that the in-car device
1 and the portable terminal 2 are mutually connected
together via a USB cable 3 and a video cable 4. Moreover,
the structures of the in-car device 1 and of the portable
terminal 2 are respectively the same as the structures of
the corresponding devices in the fourth embodiment
shown in Fig. 24.
[0317] Fig. 29 is a figure showing the flow of information
in the in-car information system according to this embod-
iment between the in-car device 1 and the portable ter-
minal 2 when a menu screen is displayed upon the in-
car device 1 and an application is executed by the port-
able terminal 2. It should be understood that, in Fig. 29,
the same reference symbols are appended to portions
that have the same content as corresponding portions of
the flow of information in the in-car information system
according to the fourth embodiment shown in Fig. 26.
And, unless particularly required, in the following descrip-
tion explanation for these portions to which the same
reference symbols are appended as in Fig. 26 is omitted.
[0318] When the start of a SPMan session is com-
manded from the portable terminal 2 to the in-car device
1 (at the reference symbol 144), and an "ACK" in re-
sponse thereto is transmitted from the in-car device 1 to
the portable terminal 2 (at the reference symbol 145), the
portable terminal 2 then outputs to the in-car device 1 a
resolution request for the resolution of the display unit 11
possessed by the in-car device 1, as shown by the ref-
erence symbol 181. It should be understood that this out-
putting of a resolution request by the portable terminal 2
is performed due to the processing by the control unit 20,
via the interface unit 25 and the USB cable 3. And this
resolution request is received from the portable terminal
2 by the in-car device 1 via the interface unit 15, and the
details thereof are determined by the control unit 10.
[0319] Upon receipt of the resolution request from the
portable terminal 2, the in-car device 1 transmits resolu-
tion information to the portable terminal 2 related to the
resolution of the display unit 11, as shown by the refer-
ence symbol 182. At this time, as resolution information,
the in-car device 1 transmits information such as, for ex-
ample, the size of the screen of the display unit 11 and
the number of pixels thereof vertically and horizontally
and so on. It should be understood that this transmission
of resolution information by the in-car device 1 is per-
formed due to the processing by the control unit 10, via
the interface unit 15 and the USB cable 3. This resolution

information is received by the portable terminal 2 from
the in-car device 1 via the interface unit 25, and the details
thereof are determined by the control unit 20.
[0320] Upon receipt of the resolution information from
the in-car device 1, due to the processing by the control
unit 20, as shown by the reference symbol 183, the port-
able terminal 2 notifies the in-car device 1 of the start of
video signal output. And, upon receipt of this notification,
the in-car device 1 starts to output video to the display
unit 11 on the basis of a video signal. It should be under-
stood that, in the interval up until now, no video output
on the basis of any video signal has been provided to the
display unit 11 by the in-car device 1.
[0321] After the start of video signal output has been
notified to the in-car device 1 as described above, the
portable terminal 2 starts transmission of a menu screen
(at the reference symbol 146). At this time, the portable
terminal 2 determines the content of the menu screen
that is transmitted on the basis of the resolution informa-
tion that has been received from the in-car device 1. For
example, the content of the menu screen may be deter-
mined by, according to the resolution information, for the
various structural elements used upon the menu screen
such as letters, lines, icons and so on, changing the sizes
and/or fonts of the letters, the thicknesses and/or hues
of the lines, the sizes of the icons and/or the gaps be-
tween adjacent icons, and so on. It should be understood
that, also for screen structural elements other than let-
ters, lines, and icons as well, it is possible to determine
the ones to be used according to contents corresponding
to these screen structural elements.
[0322] Fig. 30 shows an example of a table that is re-
ferred to while the display elements of the menu screen
are being determined by the portable terminal 2. In this
example, the sizes of the letters that are used for screen
display are shown in numbers of points, corresponding
to screen sizes of 7 inches, 6 inches, 5 inches, and 4.3
inches, and to numbers of pixels 800 x 480 and 400 x
240. A table of this type is stored in advance by the port-
able terminal 2 in the memory unit 24 or the like. When
the resolution information is received from the in-car de-
vice 1, due to processing by the control unit 20, the port-
able terminal 2 determines the size of the letters to be
used by referring to the corresponding portion of the ta-
ble, on the basis of the information for the display unit 11
about the screen size and the number of pixels thereon
that is included in this resolution information. The screen
structural elements may be determined on the basis of
the resolution information in this way, for example. It
should be understood that the table shown in Fig. 30 is
only an example, and its contents should not be consid-
ered as being limitative.
[0323] While in the above described example a case
has been explained in which the sizes of the letters are
determined, other screen structural elements may be de-
termined by similar methods. Or it would also be accept-
able to use some other method and not to refer to a table.
For example, it would be possible to arrange to determine
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the sizes of letters and/or the thicknesses of lines by using
a predetermined calculation equation.
[0324] Furthermore, while in the example described
above an example was explained in which the resolution
information was expressed in terms of the screen size of
the display unit 11 and its number of pixels vertically and
horizontally, it would also be acceptable to arrange to
express the resolution information using some other da-
ta. For example, it would be possible to express the res-
olution information using the density of the pixels, the
pixel size, the vertical to horizontal aspect ratio, or the
like. Or, if the types of the in-car devices 1 that can be
connected to the portable terminal 2 are determined in
advance, it would be possible to arrange to store a res-
olution for each type of in-car device 1 in advance in the
portable terminal 2, and to transmit information specifying
the type of the in-car device 1 that has been connected
from the in-car device 1, as resolution information.
[0325] When, from the actuation information transmit-
ted from the in-car device 1 (at the reference symbol 147),
it is decided that an icon corresponding to an application
for navigation has been selected, then, due to the
processing by the control unit 20, the portable terminal
2 notifies the in-car device 1 of the end of video signal
output, as shown by the reference symbol 184. And, upon
receipt of this notification, due to the processing by the
control unit 10, the in-car device 1 stops the video output
which is based upon the video signal to the display unit
11, and starts a predetermined screen changeover dis-
play. Here, for example, the screen changeover display
may be started by displaying upon the display unit 11 a
message to the effect that changing over of the screen
is taking place, or a screen effect animation that shows
that changing over of the screen is taking place, or the
like.
[0326] On the other hand, after the portable terminal 2
has notified the in-car device 1 of the end of video signal
output, it calls the application for navigation from SPMan
and stops SPMan (at the reference symbol 148). There-
after the application for navigation is started, and the in-
car device 1 is commanded to start a navigation applica-
tion session (at the reference symbol 152). When in re-
sponse thereto an "ACK" is received from the in-car de-
vice 1 (at the reference symbol 153), the portable terminal
2 notifies the in-car device 1 of the start of video signal
output (at the reference symbol 185), as it did at the ref-
erence symbol 183. And, upon receipt of this notification,
the in-car device 1 terminates the screen changeover
display described above, and starts video output to the
display unit 11 on the basis of the video signal once again.
[0327] After the start of video signal output has been
notified to the in-car device 1 as described above, the
portable terminal 2 starts transmission of the map screen
(at the reference symbol 154). At this time, in a similar
manner to the case for the menu screen, the portable
terminal 2 determines the content of the map screen to
be transmitted on the basis of the resolution information
that was previously received from the in-car device 1 at

the reference symbol 182. In other words, the content of
the map screen may be determined by, for each screen
structural element used upon the map screen such as
letters, lines, icons, and the like, changing, for example,
the sizes and/or fonts of the letters, the thicknesses
and/or hues of the lines, the sizes of the icons and/or the
gaps between adjacent icons, and so on, according to
the resolution information.
[0328] When actuation information that commands the
termination of the application for navigation is transmitted
(at the reference symbol 155) from the in-car device 1,
in a similar manner to the case at the reference symbol
184, the portable terminal 2 notifies the in-car device 1
of the end of video signal output (at the reference symbol
186). Upon receipt of this notification, as previously de-
scribed, the in-car device 1 stops the video output to the
display unit 11 on the basis of the video signal, and starts
a predetermined screen changeover display. On the oth-
er hand, the portable terminal 2 calls SPMan from the
application for navigation and stops the application for
navigation (at the reference symbol 156), and issues a
start command for a SPMan session to the in-car device
1 (at the reference symbol 160) after having restarted
SPMan.
[0329] Thereafter, the in-car device 1 and the portable
terminal 2 both repeat their operations described above.
In other words, when the portable terminal 2 receives an
"ACK" from the in-car device 1 in response to the start
command for a SPMan session (at the reference symbol
161), in a similar manner to the case at the reference
symbols 183 and 185, it notifies the in-car device 1 of the
start of video signal output (at the reference symbol 187).
And, upon receipt of this notification, the in-car device 1
terminates the screen changeover display, and starts vid-
eo output to the display unit 11 on the basis of the video
signal once again. On the other hand, the portable ter-
minal 2 transmits the menu screen to the in-car device 1
(at the reference symbol 162), and the menu screen is
re-displayed upon the display unit 11 of the in-car device
1.
[0330] According to the fifth embodiment as explained
above, the following beneficial operational effects may
be obtained.
[0331] (25) Due to the processing by the control unit
20, the portable terminal 2 receives the resolution infor-
mation transmitted from the in-car device 1 related to the
resolution of the display unit 11, and changes the con-
tents of the menu screen or the map screen transmitted
to the in-car device 1 on the basis thereof. Since it is
arranged to do this, accordingly it is possible for the in-
car device 1 to display a screen that appropriately cor-
responds to the resolution of its display unit 11. Moreover,
even if there are available in-car devices 1 of various
types the resolution of whose display units 11 are mutu-
ally different, and any one of them may be connected to
the portable terminal 2, still it is possible for these in-car
devices 1 to display optimized map screens upon their
display units 11.
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[0332] (26) Due to the processing by the control unit
20, when changing over a screen such as the menu
screen or the map screen or the like to some other screen,
the portable terminal 2 transmits notifications to the in-
car device 1 for the start and the end of video signal
output. And, in response to these notifications, it is ar-
ranged for a predetermined screen changeover display
to be provided by the in-car device 1, due to the process-
ing by the control unit 10. Because of this, it is possible
to prevent flickering or the like occurring during the screen
changeover, and it is also possible to ensure that the
user does not suffer a sense of unease due to the screen
going blank.
[0333] It should be understood that in the fifth embod-
iment as explained above, after a SPMan session has
been started, and before transmission of the menu
screen from the portable terminal 2 to the in-car device
1, a resolution request is outputted from the portable ter-
minal 2 to the in-car device 1, and in response thereto
resolution information is transmitted from the in-car de-
vice 1 to the portable terminal 2. It is arranged for the
portable terminal 2 to determine the contents of the menu
screen and of the map screen, by using this resolution
information. However, the timings of the output of the
resolution request from the portable terminal 2 and of the
transmission of resolution information from the in-car de-
vice 1 are not to be considered as being limited to those
in the above example. For example, a case may be con-
sidered in which only the content of the map screen is
changed according to the resolution of the display unit
11, while the menu screen has generally compatible con-
tent. In this case it will be acceptable, when a SPMan
session is started, not to output any resolution request
from the portable terminal 2 to the in-car device 1, but
rather to output a resolution request from the portable
terminal 2 when the application for navigation is started
and a navigation application session is started, and to
transmit resolution information from the portable terminal
2 in response thereto. In this manner, it is acceptable to
arrange to perform output of a resolution request from
the portable terminal 2 and transmission of the resolution
information from the in-car device 1, only when a neces-
sity arises for the portable terminal 2 to create a screen
having contents that correspond to the resolution of the
display unit 11.

- EMBODIMENT #6 -

[0334] Next, a sixth embodiment of the present inven-
tion will be explained. In this embodiment an example is
explained in which if, as the in-car device 1, a device is
employed that does not support any video signal input
from the exterior, then the method of screen output to
the in-car device 1 is determined by the portable terminal
2, and screens are outputted according to the result of
this determination. It should be understood that it is sup-
posed that the structure of the in-car information system
according to this embodiment is the same as that of the

first embodiment shown in Fig. 1 or that of the fourth
embodiment shown in Fig. 23. In other words it will be
supposed that the in-car device 1 and the portable ter-
minal 2 are mutually connected together via a USB cable
3, and, if the in-car device 1 is one that supports video
signal input, then they are further mutually connected
together via a video cable 4. Furthermore, if the structure
of the in-car device 1 does not support video signal input,
then it will be supposed that this device has the same
structure as that of the device according to the first em-
bodiment shown in Fig. 2, while, if it does support video
signal input, then it will be supposed that it has the same
structure as that of the device according to the fourth
embodiment shown in Fig. 24. On the other hand, it will
be supposed that the structure of the portable terminal 2
is the same as that of the terminal according to the fourth
embodiment shown in Fig. 24.
[0335] Fig. 31 is a figure showing the flow of information
in the in-car information system according to this embod-
iment between the in-car device 1 and the portable ter-
minal 2 when a menu screen is displayed upon the in-
car device 1 and an application is executed by the port-
able terminal 2. It should be understood that, in Fig. 31,
to portions that denote the same flows of information and
the same contents as in the in-car information system of
the fourth embodiment shown in Fig. 26, the same ref-
erence symbols are appended. Moreover in the following,
unless particularly required, explanation will be omitted
of portions to which the same reference symbols are ap-
pended as in Fig. 26.
[0336] The start of a SPMan session is commanded
from the portable terminal 2 to the in-car device 1 (at the
reference symbol 144), an "ACK" is transmitted in re-
sponse thereto from the in-car device 1 to the portable
terminal 2 (at the reference symbol 145), and the portable
terminal 2 performs screen output determination as
shown by the reference symbol 170 by SPMan that is
being executed. At this time, due to the processing exe-
cuted by the control unit 20, the portable terminal 2 de-
cides whether or not the in-car device 1 is capable of
video signal input. For example, by information specifying
whether or not the in-car device 1 is capable of inputting
a video signal being stored in advance in the in-car device
1, and by this information being transmitted from the in-
car device 1 to the portable terminal 2 when the in-car
device 1 and the portable terminal 2 are connected to-
gether, the portable terminal 2 may perform screen out-
put determination on the basis thereof. It should be un-
derstood that it would also be acceptable to arrange for
the in-car device 1 to append the information described
above to the SPMan start command shown by the refer-
ence symbol 142 or to the "ACK" shown by the reference
symbol 145, and to transmit it to the portable terminal 2
in this manner. Or it would also be acceptable, when the
in-car device 1 and the portable terminal 2 are connected
together, to arrange to query the user as to whether or
not the in-car device 1 is a device that is capable of video
signal input, and for the portable terminal 2 to perform
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the screen output determination on the basis of the re-
sponse.
[0337] After screen output determination has been per-
formed as explained above, the portable terminal 2 per-
forms transmission of a menu screen according to a
method corresponding to the result of that determination,
as shown at the reference symbol 146. In other words,
if the in-car device 1 is not capable of video signal input,
then, as explained for the third embodiment in Fig. 19,
menu screen information specifying the content of the
menu screen is transmitted to the in-car device 1 via the
USB cable 3. As previously described, this menu screen
information includes image information for icons corre-
sponding to the applications that are registered in ad-
vance with SPMan on the portable terminal 2, information
for specifying the correspondence relationship between
the applications and the icons, and so on. On the other
hand, if the in-car device 1 is capable of video signal
input, then, as explained for the fourth embodiment in
Fig. 26, the menu screen is converted into a video signal,
and this video signal is outputted to the in-car device 1
from the video signal output unit 28 via the video cable 4.
[0338] When, due to actuation by the user of the in-car
device 1, an icon that corresponds to an application for
navigation is selected upon the menu screen, then, as
explained in connection with Fig. 26, in response thereto,
the portable terminal 2 issues a command to the in-car
device 1 for the start of a navigation application session
(at the reference symbol 152). And when, in response
thereto, an "ACK" is transmitted from the in-car device 1
to the portable terminal 2 (at the reference symbol 153),
the portable terminal 2 performs screen output determi-
nation for the application that is being executed, as shown
at the reference symbol 171. By this screen output de-
termination, it is possible to determine whether or not the
in-car device 1 is capable of video signal input, according
to a similar method to that employed in the case of the
screen output determination for SPMan, as shown at the
reference symbol 170 and previously described. At this
time, it would also be acceptable to arrange to take over
and to continue employing the result of screen output
determination for SPMan.
[0339] Furthermore, instead of determining whether or
not the in-car device 1 is capable of video signal input, it
would also be acceptable to perform the screen output
determination according to whether or not the application
that is being executed by the portable terminal 2 has a
screen display function. For example, if the application
that is being executed (here, the application for naviga-
tion) is one that inherently performs screen display on
the portable terminal 2, and it is possible to output this
screen just as it is to the in-car device 1, then it is deter-
mined that this application has a screen display function.
On the other hand, if the application that is being execut-
ed is not one that inherently performs screen display on
the portable terminal 2, but is rather one that is connected
to the in-car device 1 and transmits and displays screen
information, then it may be determined that this applica-

tion does not have a screen display function. The screen
output determination at the reference symbol 171 can be
performed by doing this.
[0340] After the screen output determination has been
performed as explained above, transmission of a map
screen is performed by a method that corresponds to the
result of this determination, as shown at the reference
symbol 154. In other words, if the in-car device 1 is not
capable of video signal input, or the application that is
being executed does not have a screen display function,
then, as explained for the third embodiment in connection
with Fig. 19, information for a map image or the like cor-
responding to the application that is being executed is
transmitted from the interface unit 25 to the in-car device
1 via the USB cable 3. On the other hand, if the in-car
device 1 is capable of video signal input, or the application
that is being executed has a screen display function, then,
as explained for the fourth embodiment in connection
with Fig. 26, a screen for a map screen or the like corre-
sponding to the application that is being executed is con-
verted into a video signal, and this video signal is output-
ted from the video signal output unit 28 to the in-car device
1 via the video cable 4.
[0341] Thereafter, also when the application that is be-
ing executed is stopped and SPMan has been started as
well, the portable terminal 2 performs screen output de-
termination for SPMan that is being executed (at the ref-
erence symbol 172), and a menu screen is transmitted
to the in-car device 1 by a method corresponding to the
result of this determination (at the reference symbol 162).
At this time, it would also be acceptable to arrange to
take over and to continue employing the result of the first
screen output determination for SPMan shown at the ref-
erence symbol 170.
[0342] According to the sixth embodiment as explained
above, the following beneficial operational effects may
be obtained.
[0343] (27) Due to the processing by the control unit
20, the portable terminal 2 determines whether or not the
in-car device 1 is of a type that is capable of inputting a
video signal from the exterior, and performs output of the
menu screen by a method that corresponds to the result
of this determination. In other words, if the in-car device
1 is one that is capable of inputting a video signal from
the exterior and is equipped with a video signal input unit
16, then the menu screen is converted into a video signal,
and this video signal is outputted from the signal output
unit 28 via the video cable 4 to the video signal input unit
16 of the in-car device 1. On the other hand, if the in-car
device 1 is of a type that is not capable of inputting a
video signal from the exterior and is not equipped with a
video signal input unit 16, then menu screen information
specifying the content of the menu screen is outputted
from the interface unit 25 via the USB cable 3 to the in-
terface unit 15 of the in-car device 1. Since it is arranged
to do this, accordingly it is possible to output the menu
screen to the in-car device 1 by the most appropriate and
optimum method corresponding to the nature of the in-
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car device 1, and it is thus possible for this menu screen
to be displayed by the in-car device 1.
[0344] (28) Due to the processing by the control unit
20, the portable terminal 2 determines whether or not the
application that has been put into the running state is one
that has a screen display function, and performs output
of the screen produced by that application by a method
that corresponds to the result of this determination. In
other words, if the application that has been put into the
running state has a screen display function, and the
screen corresponding to that application can be output-
ted to the in-car device 1 just as it is, then this screen is
converted into a video signal, and the video signal is out-
putted from the signal output unit 28 via the video cable
4 to the video signal input unit 16 of the in-car device 1.
On the other hand, if the application that has been put
into the running state does not have a screen display
function, then image information according to which ap-
plication is outputted from the interface unit 25 via the
USB cable 3 to the interface unit 15 of the in-car device
1. Since it is arranged to do this, accordingly it is possible
to output the screen corresponding to that application to
the in-car device 1 by the most appropriate and optimum
method, according to whether or not the application that
is being executed is provided with a screen display func-
tion, and it is thus possible for this screen to be displayed
by the in-car device 1.
[0345] It should be understood that, in the sixth em-
bodiment explained above, it would also be acceptable,
according to a method like the one explained for the fifth
embodiment, to arrange to display a screen correspond-
ing to the resolution of the display unit 11 upon the in-car
device 1, and to perform screen changeover display
when changing over the screen such as a menu screen
or a map screen or the like to some other screen.
[0346] Furthermore while, in the fourth through the
sixth embodiments explained above, it was arranged for
SPMan to be started upon the portable terminal 2, when
the in-car device 1 and the portable terminal 2 are mu-
tually connected together, by a start command for SPMan
being outputted from the in-car device 1 to the portable
terminal 2, it would also be acceptable to arrange to start
SPMan upon detection of the fact that the in-car device
1 and the portable terminal 2 are connected together, as
explained for the third embodiment described above.
[0347] In the fourth through the sixth embodiments ex-
plained above as well, in a similar manner to the case
with the previously described third embodiment, if it is
possible for the portable terminal 2 to execute a plurality
of applications at the same time, then it will always be
possible to start SPMan on the portable terminal 2, irre-
spective of whether or not some other application is being
executed. The same is also true for applications of vari-
ous types, such as an application for navigation or the
like that is selected and executed by the user actuating
the in-car device 1. In other words, in a similar manner
to the case with the third embodiment, in the explanations
of the fourth through the sixth embodiments described

above, the "starting" of SPMan and of applications of
various types means that these applications are put into
the running state, and that it is arranged for exchange of
information due to these applications to be performed
between the in-car device 1 and the portable terminal 2.
Conversely, the "stopping" of SPMan and of applications
of various types means that these applications are put
into the stopped state, and that it is arranged for ex-
change of information due to these applications no longer
to be performed between the in-car device 1 and the port-
able terminal 2.
[0348] As described above, if the portable terminal 2
that is connected to the in-car device 1 is a device that
is capable of executing a plurality of applications at the
same time, then it is possible to abbreviate the processing
when starting an application. Moreover, when an appli-
cation for navigation is being executed upon the portable
terminal 2, it is also possible for the user to actuate the
in-car device 1 and to cause another application to be
started. On the other hand, if the portable terminal 2 that
is connected to the in-car device 1 is a device that is only
capable of executing one application at a time, then, as
explained in connection with the various embodiments,
it is necessary to stop SPMan when an application for
navigation is to be executed. By doing this, it is possible
to change over the application that is being executed by
the portable terminal 2 from SPMan to the application for
navigation.
[0349] In the fourth through the sixth embodiments ex-
plained above, it would also be acceptable, if there is
processing that is used in common by a plurality of ap-
plications, to arrange for it to be possible to share the
results of this processing between the plurality of appli-
cations by delegating this processing to SPMan.
Processing that is not required after having been initially
performed once except when subsequently changing
over between different portable terminals 2, such as, for
example, user authentication processing or the like, may
be of this type. If the above is done, then it is possible
for each of the applications merely only to acquire the
results of this processing by SPMan, and it is not neces-
sary to perform the same processing again in detail, each
time a different application is executed. Due to this, it is
possible to anticipate increase of the processing efficien-
cy of the portable terminal 2 and increase of its operating
speed.
[0350] In the fourth through the sixth embodiments ex-
plained above, it was arranged for the decision as to
whether or not the vehicle is in motion to be made by the
portable terminal 2, by the vehicle speed information out-
putted from the vehicle being acquired by the in-car de-
vice 1, and by this vehicle speed information being out-
putted from the in-car device 1 to the portable terminal
2. However, it would also be acceptable to arrange for
the in-car device 1 to make the decision as to whether
or not the vehicle is in motion. In this case, it would not
be necessary for the vehicle speed information to be out-
putted from the in-car device 1 to the portable terminal
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2, and the processing of the steps S1120 and S1130 of
Fig. 28 would be executed by the control unit 10 of the
in-car device 1. Or, it would also be acceptable to arrange
for the decision as to whether or not the vehicle is in
motion to be made by the in-car device 1, and for the
result of this decision to be outputted from the in-car de-
vice 1 to the portable terminal 2. In this case, the portable
terminal 2 would be able to make the decision of the step
S1120 on the basis of the result of the decision outputted
from the in-car device 1. Or, it would also be acceptable
to arrange for the decision as to whether or not the vehicle
is in motion to be made on the basis of the current position
of the vehicle as detected by the portable terminal 2. In
this case as well, there would be no requirement for the
vehicle speed information to be outputted from the in-car
device 1 to the portable terminal 2.
[0351] Moreover, it would also be acceptable to ar-
range for the in-car device 1 to acquire vehicle informa-
tion of various kinds outputted from the vehicle other than
the vehicle speed information. It may be arranged for the
vehicle information that is acquired at this time to be em-
ployed in the processing executed by the in-car device
1, or it may be arranged for it to be outputted from the in-
car device 1 to the portable terminal 2 and to be employed
in the processing executed by the portable terminal 2.
As one example of this, it may be arranged for a start
condition that is determined in terms of vehicle informa-
tion to be stored in advance for each application, and for
an application to be automatically started on the portable
terminal 2 when vehicle information satisfying its start
condition is outputted from the vehicle. In this case, it will
be acceptable to arrange for the information specifying
the start condition for each application to be transmitted
from the portable terminal 2 to the in-car device 1, and
for the decision, on the basis of this vehicle information,
as to whether or not the start condition is satisfied to be
made by the in-car device 1. Or, it would also be accept-
able for the vehicle information to be transmitted from
the in-car device 1 to the portable terminal 2, and for the
decision, on the basis of this vehicle information, as to
whether or not the start condition is satisfied to be made
by the portable terminal 2. By doing this, when vehicle
information such as for example whether the remaining
amount of fuel has dropped below some predetermined
value is outputted from the vehicle, then it is possible
automatically to start an application upon the portable
terminal 2 for finding a gasoline station in the vicinity of
the current position.
[0352] While, in the first through the sixth embodiments
explained above, examples have been explained in
which the in-car device 1 and the portable terminal 2 are
mutually connected together via a USB cable 3 and a
video cable 4, and communication between the in-car
device 1 and the portable terminal 2 is performed by USB
communication, it would also be possible to implement
the present invention using some other communication
method or signal transmission method. For example, it
would be acceptable to arrange to convert a video signal

into digital data that is then transmitted by USB commu-
nication. Moreover, it would be possible to employ wire-
less communication such as Bluetooth (a registered
trademark) or wireless USB or the like, or cable commu-
nication other than by USB or the like. Any type of com-
munication method or format could be used, provided
that it is one that is capable of transmitting and receiving
the required information between the in-car device 1 and
the portable terminal 2.
[0353] In the fourth through the sixth embodiments ex-
plained above examples have been explained in which
button information specifying the details of button actu-
ation by the user or coordinate information specifying a
position upon the screen that has been designated by
touch panel actuation is transmitted from the in-car de-
vice 1 to the portable terminal 2 as actuation information,
and in which the details of actuation by the user are de-
termined by the portable terminal 2 on the basis of this
actuation information. However, it would also be accept-
able to arrange not to employ this method, but for the
details of such actuation by the user to be determined by
the in-car device 1, and for a start command for the ap-
plication, a stop command, and so on to be transmitted
from the in-car device 1 to the portable terminal 2, ac-
cording to the result of this determination.
[0354] The various embodiments and variant embod-
iments explained above are only given by way of exam-
ple; the present invention is not to be considered as being
limited by the contents thereof, provided that the essen-
tial characteristics of the present invention are not de-
parted from. Moreover, it would also be possible to em-
ploy the embodiments and variant embodiments de-
scribed above in any desired combination.
[0355] The contents of the disclosures of the following
applications, upon which priority is claimed, are hereby
incorporated herein by reference:

Japanese Patent Application No. 2010-209333 (filed
on September 17, 2010);
Japanese Patent Application No. 2010-251664 (filed
on November 10, 2010); and
Japanese Patent Application No. 2011-090411 (filed
on April 14, 2011).

[0356] Further aspects of the invention are described
in the following clauses.

1. An in-car information system comprising a porta-
ble type information terminal and an in-car device,
wherein:

the information terminal comprises a communi-
cation control unit for controlling communication
performed with the in-car device, and a software
execution unit for executing software that is
stored in advance;
the in-car device comprises an actuation input
unit for inputting actuation by the user, an infor-
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mation transmission unit that transmits to the
information terminal information corresponding
to the actuation inputted by the actuation input
unit under control of the communication control
unit, and a notification unit that issues notifica-
tion to the user, on the basis of information trans-
mitted from the information terminal under con-
trol of the communication control unit;
the software includes an application that can be
executed by the information terminal;
the communication control unit, along with trans-
mitting to the in-car device menu screen infor-
mation for displaying upon the in-car device a
menu screen that includes an icon correspond-
ing to the application, also receives an applica-
tion execution command transmitted from the
information transmission unit by the user select-
ing the icon upon the menu screen by actuating
the actuation input unit of the in-car device;
the software execution unit puts the application
into the running state in response to the appli-
cation execution command received by the com-
munication control unit;
the notification unit issues the notification by dis-
playing the menu screen upon the display mon-
itor, on the basis of the menu screen information
transmitted by the communication control unit;
the information transmission unit transmits to
the information terminal an application execu-
tion command for putting into the running state
the application that corresponds to the icon that
has been selected upon the menu screen by the
user actuating the actuation input unit;
the information terminal is any one of a first in-
formation terminal in which the software execu-
tion unit is only capable of executing one of the
applications at a time and a second information
terminal in which the software execution unit is
capable of executing a plurality of the applica-
tions at the same time;
if the information terminal is the first information
terminal, then, before putting the application into
the state of running on the software execution
unit, the information terminal stops the transmis-
sion of the menu screen information and the re-
ception of the application execution command
by the communication control unit; and
if the information terminal is the second informa-
tion terminal, then, even when putting the appli-
cation into the state of running on the software
execution unit, the information terminal does not
stop the transmission of the menu screen infor-
mation and the reception of the application ex-
ecution command by the communication control
unit.

2. An in-car information system comprising a porta-
ble type information terminal and an in-car device,

wherein:

the information terminal comprises a software
execution unit for executing software stored in
advance;
the in-car device comprises an actuation input
unit for inputting actuation by the user, an infor-
mation transmission unit that transmits to the
information terminal information corresponding
to the actuation inputted with the actuation input
unit, and a notification unit that issues notifica-
tion to the user;
the software includes an application that can be
executed by the information terminal;
the information terminal further includes a
screen output unit that outputs to the in-car de-
vice a menu screen including an icon that cor-
responds to the application;
on the basis of information transmitted from the
information transmission unit, the software ex-
ecution unit puts into the running state the ap-
plication corresponding to the icon that has been
selected upon the menu screen by the user ac-
tuating the actuation input unit of the in-car de-
vice;
the notification unit issues the notification by dis-
playing the menu screen that has been output-
ted by the screen output unit;
the in-car device is any one of a first in-car device
that comprises a video signal input unit for in-
putting a video signal from the exterior, and a
second in-car device that does not comprise the
video signal input unit;
the information terminal further comprises a first
decision unit that decides whether the in-car de-
vice is the first in-car device or the second in-
car device;
if it has been decided by the first decision unit
that the in-car device is the first in-car device,
the screen output unit converts the menu screen
to the video signal and outputs it to the video
signal input unit; and
if it has been decided by the first decision unit
that the in-car device is the second in-car device,
the screen output unit outputs information spec-
ifying the contents of the menu screen to the in-
car device.

3. An in-car information system according to Clause
2, wherein:

the portable terminal further comprises a second
decision unit that decides whether or not the ap-
plication that has been put into the state of run-
ning on the software execution unit has a screen
display function;
if it has been decided by the second decision
unit that the application has a screen display
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function, the screen output unit converts a
screen corresponding to the application to a vid-
eo signal that it outputs to the in-car device; and
if it has been decided by the second decision
unit that the application does not have a screen
display function, the screen output unit outputs
image information corresponding to the applica-
tion to the in-car device.

Claims

1. An in-car information system comprising an in-car
device (1) and an information terminal (2) that is ca-
pable to be connected to the in-car device (1), where-
in:

the in-car device (1) includes:

an in-car device display monitor of a touch
panel type;
an in-car device interface unit that transmits
actuation information on the basis of actu-
ation on the in-car device display monitor;
and
a video signal input unit (16) that receives
a video signal transmitted from the informa-
tion terminal;

the information terminal (2) includes:

an information terminal display monitor of a
touch panel type;
an information terminal interface unit that
receives the actuation information;
a video signal output unit (28) that transmits
the video signal for a display on the in-car
device display monitor; and
a memory unit that stores an application for
in-car information systems capable to be
selected and started via the actuation on
the in-car device display monitor and an ap-
plication manager that recognizes the ap-
plication for in-car information systems se-
lected via the actuation on the in-car device
display monitor;

the in-car device (1) becomes ready to transmit
a start command for the application manager to
the information terminal when the in-car device
interface unit and the information terminal inter-
face unit are mutually connected together and
also the video signal input unit and the video
signal output unit are mutually connected to-
gether;
the information terminal (2) starts the application
manager to transmit, from the video signal out-
put unit (28) to the in-car device (1), the video

signal for displaying a menu screen on the in-
car device display monitor when the information
terminal receives the start command from the
in-car device (1); and
the in-car device (1) receives the video signal
by the video signal input unit (16) to display the
menu screen on the in-car device display mon-
itor on the basis of the received video signal.

2. An in-car device (1) that is capable to be connected
to an information terminal (3), comprising:

a display monitor of a touch panel type;
an interface unit that transmits actuation infor-
mation on the basis of actuation on the display
monitor; and
a video signal input unit (16) that receives a vid-
eo signal transmitted from the information ter-
minal (2), wherein
the in-car device (1) becomes ready to transmit
a start command for an application stored in the
information terminal (2) to the information termi-
nal (2) when the interface unit and the video sig-
nal input unit (16) are connected to the informa-
tion terminal (2).

3. An in-car device (1) according to Claim 2, wherein:

an application for in-car information systems ca-
pable to be selected and started via the actua-
tion on the display monitor and an application
manager that recognizes the application for in-
car information systems selected via the actua-
tion on the display monitor are stored in the in-
formation terminal (2); and
the in-car device (1) becomes ready to transmit
the start command for the application manager
when the interface unit and the video signal input
unit (16) are connected to the information termi-
nal (2).

4. An in-car device (1) according to Claim 3, wherein
the in-car device displays a menu screen for select-
ing the application for in-car information systems on
the display monitor when the application manager is
started on the information terminal (2).

5. An in-car device (1) according to Claim 4, wherein:

the menu screen includes an icon correspond-
ing to the application for in-car information sys-
tems; and
the in-car device outputs a signal to start the
application for in-car information systems to the
information terminal when the icon is selected
on the menu screen.

6. A menu screen display method for an in-car infor-
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mation system comprising an information terminal
(2) and an in-car device (1) that is capable to be
connected to the information terminal (2), wherein:

the in-car device (1) includes:

a display monitor of a touch panel type;
an interface unit that transmits actuation in-
formation on the basis of actuation on the
display monitor; and
a video signal input unit (16) that receives
a video signal transmitted from the informa-
tion terminal; and

the menu screen display method comprises:

setting the in-car device (1) to be ready to
transmit a start command for an application
stored in the information terminal (2) from
the in-car device (1) to the information ter-
minal (2) when the interface unit and the
video signal input unit (16) are connected
to the information terminal (2);
receiving the video signal for displaying a
menu screen by the video signal input unit
(16) from the information terminal (2); and
displaying the menu screen on the display
monitor on the basis of the received video
signal.

7. A menu screen display method according to Claim
6, wherein:

an application for in-car information systems ca-
pable to be selected and started via the actua-
tion on the display monitor and an application
manager that recognizes the application for in-
car information systems selected via the actua-
tion on the display monitor are stored in the in-
formation terminal (2); and
the in-car device (1) becomes ready to transmit
the start command for the application manager
when the interface unit and the video signal input
unit are connected to the information terminal
(2).

8. A menu screen display program for an in-car device
that is capable to be connected to an information
terminal (2), wherein:

the in-car device (1) includes:

a display monitor of a touch panel type;
an interface unit that transmits actuation in-
formation on the basis of actuation on the
display monitor; and
a video signal input unit (16) that receives
a video signal transmitted from the informa-

tion terminal (2); and

the menu screen display program causes the in-
car device (1) to execute:

a processing of setting the in-car device (1)
to be ready to transmit a start command for
an application stored in the information ter-
minal from the in-car device (1) to the infor-
mation terminal (2) when the interface unit
and the video signal input unit (16) are con-
nected to the information terminal (2);
a processing of receiving the video signal
for displaying a menu screen by the video
signal input unit from the information termi-
nal (2); and
a processing of displaying the menu screen
on the display monitor on the basis of the
received video signal.
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