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DESCRIPTION

IN-VEHICLE INFORMATION SYSTEM
Field
[0001] The present invention relates to an in-vehicle
information system that notifies passengers in a rail vehicle of
various types of guidance information as typified by driving
information.
Background
[0002] A conventional in-vehicle information device mounted
on a train displays information related to driving of wvehicles
as typified by a destination guidance, in timings according to
driving states and also displays various types of information
such as news received through frequency-modulation (FM)
multiplex broadcasting to passengers, thereby improving services
for the passengers (see, for example, Patent Literature 1
mentioned below) .
[0003] There is another conventional in-vehicle information
system that sequentially notifies passengers of driving
information of vehicles using a display unit as typified by a
liquid crystal monitor and also includes a separate display unit
that notifies the passengers of general information such as
various commercials (CM) and news, thereby notifying the
passengers of more information (see, for example, Patent
Literature 2 mentioned below).
[0004] These conventional techniques enable to
unidirectionally notify the passengers of various types of
guidance information such as driving information, route guidance,
transfer guidance, and guidance of facilities at the next stop
by collecting various types of information such as a traveling
speed, a traveling location, a time, a distance between stations,
a time required to travel between stations, and an open/close
state of doors and displaying fixed phrases or fixed graphics
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advance in timings according to vehicle driving states. These
conventional techniques also enable to notify the passengers of
a variety of information by displaying general information such
as commercials (CM) and news on the same display unit in a
superimposed manner or on a display unit separately provided.
[0005] Particularly, the technique described in Patent
Literature 2 includes a display unit as typified by a liquid
crystal monitor having a screen vertically divided into two, and
has a function, for example, to display text characters
indicating the next stop as "Next stop is XX Station" (a current
station '-next station display function) or to display train
destination information, a car number, and a current time on a
first divided portion. The technique described in Patent
Literature 2 also displays still images of fixed phrases or
fixed graphics prepared in advance on a second divided portion
in timings according to vehicle driving states while
sequentially switching the images. Information to be displayed
on the second divided portion includes information of route
guidance, transfer guidance, facility guidance, manner notice
(mobile phones, priority seats), terror alert notice, door
opening side guidance, driving information, sudden stop notice,
notice at the time of door opening/closing, women-only car
guidance, and the like, and FIG. 10 in Patent Literature 2
depicts a display example of facility guidance and transfer
guidance displayed immediately before the next stop.

[0006] These conventional techniques have a fundamental
operation to unidirectionally notify passengers of various types
of guidance information on the vehicle in predetermined driving
timings and accordingly the various types of guidance
information are notified the passengers within the rail wvehicle

while being switched at a unit time
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Citation List
Patent Literatures
[0007] Patent Literature 1: Japanese Patent Application
Laid-open No. H10-287242 (Page 8 and FIG. 1)

Patent Literature 2: Japanese Patent Application
Laid-open No. 2004-70254 (Page 6 and FIG. 1)
Summary
Technical Problem
[0008] In the conventional techniques, however, because the
various types of guidance information are automatically switched
at a unit time interval and are notified the passengers, a
passenger that has missed specific guidance information
displayed once and desires to see the guidance information again
needs to wait a timing when the guidance information will be
displayed again or never sees the guidance information.
[0009] The present invention has been achieved in view of
the above problem, and an object of the present invention is to
provide an in-vehicle information system that can display
various types of guidance information in timings according to
vehicle driving states and also enables passengers to acquire
desired guidance information in any timing.
Solution to Problem

[0010]
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In order to solve above-mentioned problems and achieve the
object of the present invention, there is provided an in-vehicle
information system that grapes a driving state of a vehicle and
displays various types of information visualized on a display
unit in the vehicle in a predetermined timing, the in-vehicle
information system comprising: a display input unit covering a
part or all of a screen area of the

display unit and detecting touch operations as operation
information; and an information output unit that outputs the
various types of information classified in advance into optional
guidance information that can be accessed by the touch operation
and optionally-eliminated guidance information that cannot be

accesed by the touch operation, displays the optional guidance

information and the optionally-eliminated guidance information
on the display unit in the predetermined timing when the input
does not detect the operation information by the touch operation,
and displays again the optional guidance information, which has
displayed on the display unit, on the display unit when the
input unit detects the operation information by the touch
operation.
Advantageous Effects of Invention
[0011] According to the present invention, the passengers
can acquire desired guidance information in any timing.
Brief Description of Drawings
[0012] FIG. 1 depicts a configuration of an in-vehicle
information system according to a first embodiment of the
present invention.

FIG. 2 is a plan view of an example of locations where a
display input unit shown in FIG. 1 is installed.

FIG. 3 is an example of guidance information displayed on
a display unit shown in FIG. 1.

FIG. 4 is an explanatory diagram of an operation of
switching various types of guidance information executed by an
information control unit shown in FIG. 1.

FIG. 5 is a display example of various types of
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guidance information to be switched and displayed by the
information control unit.

FIG. 6 is an explanatory diagram of input operation areas
in an input unit shown in FIG. 1.

FIG. 7 is an explanatory diagram of a display operation of
optional guidance information performed by the information
control unit shown in FIG. 1.

FIG. 8 is an explanatory diagram of a display operation
performed by an information control unit according to a second
embodiment.

FIG. 9 is an example of guidance information displayed by
the information control unit according to the second embodiment.
Description of Embodiments
[0013] Exemplary embodiments of an in-vehicle information
system according to the present invention will be explained
below in detail with reference to the accompanying drawings.
The present invention is not limited to the embodiments.

[0014] First embodiment.

FIG. 1 depicts a configuration of an in-vehicle
information system according to a first embodiment of the
present invention, and FIG. 2 is a plan view of an example of
locations where a display input unit shown in FIG. 1 is
installed.

[0015] A plurality of open/close doors 3 through which
passengers ride and descend are provided on both sides of a
vehicle 2 shown in FIG. 2. Connection doors 4 through which the
passengers move to or from other vehicles are also provided in
the vehicle 2.

[0016] In the vehicle 2 of FIG. 2, typical installation
locations 5 and 6 of the display input unit 9 shown in FIG. 1

are shown. Specifically, assuming the doors 3 and 4 are
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seen from inside of the vehicle, the display input units 9 are
installed on upper left sides 5a of the open/close doors 3,
upper centers 5b of the open/close doors 3, upper right sides 5c
of the open/close doors 3, left side walls 5d of the open/close
doors 3, right side walls 5e of the open/close doors 3, left
side walls 6a of the connection doors 4, and right side walls 6b
of the connection doors 4. 1In addition to the installation
locations 5 and 6, the display input units 9 can be installed at
locations that can be easily seen by the passengers and enable
easy touch operations, for example.

[0017] A display unit 7 shown in FIG. 1 is constituted by a
display device as typified by a liquid crystal panel and has a
function as a display monitor. Various types of visualized
guidance information on stops, destination guidance, transfer
stations, and the like are displayed on the display unit 7 in
timings according to driving states of the wvehicle 2. In this
case, the "driving states of the vehicle 2" indicate a state
where the vehicle 2 is stopping, traveling, or crawling and a
state where the vehicle 2 is in a depot before being driven, and
the "timings according to driving states of the vehicle 2"
indicate a place of the vehicle 2 (such as kilometers) from a
reference point, a lapse time during stopping, a lapse time
during traveling, and the like.

[0018] An input unit 8 is constituted by an input element as
typified by a sensing device such as a touch panel, and covers
an entire area or a partial area of a display screen of the
display unit 7 to obtain input operation information from
passengers.

[0019] An information control unit 10 captures various types
of information on the vehicle 2 such as a travel speed, a travel

location, time, a distance between stations,
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a time required to travel between stations, and open/close
states of doors and sequentially outputs various types of
guidance information related to driving such as names of
stations, destination guidance, and transfer stations in the
timings according to driving states of the vehicle 2. The
various types of guidance information output from the
information control unit 10 are updated as necessary.

[0020] The information control unit 10 further captures the
input operation information output from the input unit 8 when a
passenger performs a touch operation to the input unit 8, and
performs an output display control of optional guidance
information, which is information desired by the passenger.
[0021] An information generation unit 11 captures the
various types of guidance information from the information
control unit 10 and outputs the captured information to the
display unit 7 as visualized guidance information as shown in
FIG. 5, which will be explained later.

[0022] An operation of the in-vehicle information system
according to the present embodiment is explained with reference
to FIGS. 3 and 4. FIG. 3 is an example of guidance information
displayed on the display unit shown in FIG. 1 and FIG. 4 is an
explanatory diagram of an operation of switching various types
of guidance information executed by the information control unit
10 shown in FIG. 1.

[0023] (Operation of guidance-information display screen at
normal time)

An operation of a guidance-information display screen at a
normal time when a touch operation to the input unit 8 is not
performed is explained first. When the vehicle 2 shown in FIG.
2 is driven on a driving schedule, the various types of guidance
information captured by the information control unit 10 are

transmitted to the
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information generation unit 11 in timings according to driving
states of the vehicle 2. The information generation unit 11
regenerates visualized guidance information based on the various
types of guidance information from the information control unit
10, and the visualized guidance information is displayed on the
display unit 7.

[0024] An example of typical guidance information displayed
on the display unit 7 is explained with reference to FIG. 3.
[0025] Text characters are mainly displayed in an area of a
section 7a of the display unit 7 shown in FIG. 3. For example,
the next stop is displayed as "Next stop is XX Station" (a
current station - next station display function) and also
destination information of a train, a car number, a current time,
and the like are displayed. Information such as the next stop,
a station where the train is currently stopping, and the current
time is displayed in this area while being sequentially switched
according to driving locations of the train or the time.

[0026] Still images of fixed phrases or fixed graphics
prepared in advance are sequentially switched and displayed in
an area of a section 7b of the display unit 7 in timings
according to driving states of the vehicle 2. The guidance
information displayed in the area of the section 7b includes
information of facility guidance and transfer guidance (both of
which is information of the next stop) and also includes
information such as a route map (current vehicle location
guidance), manner notice (mobile phones, priority seats), terror
alert notice, opening door side guidance, driving information,
sudden stop notice (guidance information at emergency), notice
at the time of door opening/closing, and women-only car guidance.

The
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information control unit 10 sequentially switches the
information according to a place of the vehicle 2 (such as
kilometers) from a reference point or a lapse time during
stopping or traveling and outputs the switched information.
[0027] An operation of switching the various types of
guidance information executed by the information control unit 10
is explained in detail with reference to FIG. 4. FIG. 4 depicts
contents displayed on the display unit 7 when the vehicle 2
stops at A Station, the open/close doors 3 are opened, then the
open/close doors 3 are closed, and the vehicle 2 departs and
then stops at B and C Stations, with a stop-travel lapse time
shown on the horizontal axis.

[0028] Text character guidance information sequentially
switched and displayed in the area of the section 7a of the
display unit 7 is shown in an upper area of FIG. 4, and guidance
information displayed in the area of the section 7b of the
display unit 7 is shown in a lower area of FIG. 4.

[0029] Display switching of the text character guidance
information to be displayed in the area of the section 7a is
explained first with respect to a period starting immediately
after the vehicle 2 stops at A Station and until immediately
before the vehicle 2 stops at B Station as an example. When the
vehicle 2 stops at A Station and immediately after the
open/close doors 3 are opened (while the vehicle 2 is stopping
at A Station (the doors are opened)), "arrival guidance"
information (7al) such as "Now stopping at A Station" is
displayed. During a period after the open/close doors 3 are
closed and then the vehicle 2 departs and before the vehicle has
a predetermined speed or higher (5 km/h or higher, for example)
(while the vehicle 2 is stopping at A Station (the doors are
closed)), "destination guidance" information (7a2) such as
"Rapid train for XX Station” is displayed. During a period

after
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the vehicle 2 has the predetermined speed or higher and before
the vehicle 2 reaches a predetermined point such as xx meters
short of B Station, "next station guidance" information (7a3)
such as "Next stop is B Station" is displayed. Until the
vehicle 2 stops at B Station and the open/close doors 3 are
opened from the predetermined point such as xx meters short of B
Station, "arrival preannounce guidance" information (7a4) such
as "Arriving at B Station" is displayed.

[0030] The information control unit 10 repeatedly performs
the display switching operation mentioned above in the same
manner also after the vehicle 2 departs B Station, so that the
text character guidance information is sequentially switched and
displayed in the area of the section 7a. As shown in FIG. 3,
information such as the car number of the train and the current
time can be also displayed in the area of the section 7a, for
example.

[0031] While a switching method (switching timings) for the
guidance information displayed in the area of the section 7a has
been explained, contents indicating "Next stop is B Station" in
Japanese and different languages can be displayed while
switching the languages when the "next station guidance"
information (7a3) is displayed, for example. As a display
example in this case, guidance information in different
languages can be switched at a certain time interval (for
example, every 3 seconds) or at variable time intervals (for
example, a vernacular language (every 4 seconds) and other
languages (every 2 seconds)) and be displayed.

[0032] When the "destination guidance" information (7a2)
indicating contents common to periods before the vehicle 2
reaches the last station, such as "Rapid train for XX Station"

is displayed, the "destination guidance"
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information (7a2) and other guidance information can be
constantly displayed at the same time in the area of the section
7a, regardless of whether the vehicle 2 is stopping or traveling.
As a display example in this case, the “destination guidance”
information (7a2)in a reduced size section 7a not to interfere
with other display guidance information.

[0033] The installation locations of the display input unit

9 in the above explanations of the operation are near the
open/close doors 3 as indicated by 5a, 5b, 5c, 5d, and 5e in FIG.
2. This is because opening of the open/close doors 3 is assumed.
However, when the display input unit 9 is installed, for example,
near the open/close doors 3 that are not opened during stopping
at stations or near the connection doors 4 away from the
open/close doors 3 (6a and 6b in FIG. 2), different display
switching operations can be performed according to the
installation locations. To explain a specific example, in the
display input units 9 installed at such locations, the "arrival
guidance" information (7al) is not displayed and the

"destination guidance" information (7a2) is displayed, for
example, immediately after the vehicle 2 stops at a station and
the open/close doors 3 are opened and until the vehicle has a
predetermined speed or higher after departure.

[0034] Display switching of the various types of guidance
information to be displayed in the area of the section 7b is
explained with respect to a period starting immediately after

the vehicle 2 stops at A Station until immediately before the
vehicle 2 stops at B Station as an example. Immediately after
the vehicle 2 stops at A Station and the open/close doors 3 are
opened (during stopping at A Station (the doors are opened) in

FIG. 4},
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"transfer -facility guidance" information (7bl) and "driving
information" (7b2) is switched and displayed. As switching
methods in this case, a mode of displaying the

"transfer facility guidance” information (7bl) and the "driving
information" (7b2) while being switched at a predetermined time
interval (an interval of 6 seconds, for example), a mode of
displaying the "transfer -facility guidance" information (7bl)
only once for a certain time period and then continuously
displaying only the "driving information" (7b2), and the like
are conceivable.

[0035] The "driving information" (7b2) is information to be
sequentially distributed from a driving-information distribution

center to the in-vehicle information system using a digital

train radio or the like, and the information control unit 10
receives the distributed information and outputs the information
as the "driving information" (7b2) represented by a fixed phrase
or a fixed graphic. Therefore, when much information is
distributed, there is a case in which plural pieces (n pieces)
of "driving information" (7b2) are displayed on the display unit
7. In such a case, the information control unit 10 displays the
plural pieces of information by sequentially switching the
information at a unit time interval as the "transfer -facility
guidance" information, "driving information 1", "driving
information 2, ---, and "driving information n".

[0036] When the display input units 9 are installed near the
open/close doors 3 that do not open during stopping at stations
or near the connection doors 4 (6a and 6b in FIG. 2) away from
the open/close doors 3, the information control unit 10 can be
configured not to output the "transfer - facility guidance"
information (7bl) immediately after stopping but to output

guidance information to be
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displayed next to the "transfer -facility guidance" information
(7bl) to the display input units 9 installed at these locations.
[0037] During a period after the open/close doors 3 are
closed and then the vehicle 2 departs and before the vehicle has
a predetermined speed or higher (5 km/h or higher, for example)
(during a period indicated as during stopping at A Station
(doors are closed) in FIG. 4), the information control unit 10
displays various types of guidance information shown in FIG. 4
while switching the information at a certain time interval (an
interval of 6 seconds, for example). The guidance information
displayed during this period is "route guidance (Japanese) wide-
area" information (7b3), "route guidance (Japanese) vicinity"
information (7b4), "route guidance (English) wide-area"
information (7b5), "route guidance (English) vicinity"
information (7b6), and "driving information"™ (7b7), which is
arranged in the display order. As an operation performed when
display of all the information up to the "driving information"
(7b7) displayed last is finished, a method of returning to the
first "route guidance (Japanese) wide-area" information (7b3)
and repeatedly displaying the guidance information that has been
displayed, or a method of continuously displaying only the
"driving information™ (7b7) displayed last is conceivable.

[0038] During a period after the vehicle 2 has the
predetermined speed or higher and before the vehicle 2 reaches a
predetermined point such as xx meters short of B Station, the
information control unit 10 displays various types of guidance
information shown in FIG. 4 while switching the information at a
certain time interval (an interval of 12 seconds, for example).
The guidance information displayed in this case includes

"driving
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information" (7b8), "route guidance (Japanese) wide-area"
information (7b9), "route guidance (Japanese) vicinity"

information (7b10), "route guidance (English) wide-area"
information (7bll), "route guidance (English) wvicinity
information (7bl2), "transfer guidance" information (7b1l3),
"facility guidance" information (7bl4), "driving information"
(7015), "terror alert (Japanese)" information (7blé6), "terror
alert (English)" information (7bl7), "priority seat manner"
information (7bl8), and "mobile phone usage manner" information
(7019), which is arranged in the display order. As an operation
performed when display of all of information up to the "mobile
phone usage manner" information (7bl9) displayed last is
finished, a method of returning to the first "driving
information" (7b8) and repeatedly displaying the guidance
information that has been displayed, or a method of continuously
displaying only the "driving information" (7b15) displayed last
is conceivable.

[0039] From the predetermined point such as xx meters short
of B Station until the vehicle 2 stops at B Station and the
open/close doors 3 are opened, the information control unit 10
displays "opening door side guidance" information (7b20) and
"facility guidance” information (7b21) shown in FIG. 4 while
performing switching therebetween. To perform switching in this
case, a method of displaying the "opening door side guidance"
information (7b20) and the "facility guidance" information
(7b21) while switching therebetween at a certain time interval
(an interval of 6 seconds, for example) is conceivable. The
information control unit 10 repeatedly performs the display
switching operation mentioned above also after the vehicle 2
departs B Station, so that the guidance information is

displayed in the area of the section 7b while being
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[0040] While the typical switching method (switching
timings) of the various types of guidance information to be
displayed in the area 7b is explained, this is merely an example
of the operation, and the display order of the various types of
the guidance information to be displayed or contents to be
displayed can be changed.

[0041] (Operation performed at the time of touch panel operation
to guidance information display screen)

(Outline of operation)

While the operation performed when no passengers perform a
touch operation while the vehicle 2 is driven on the driving
schedule has been described in the above explanations, an
operation performed when a passenger moves closer to the display
input unit 9 installed at any of the installation locations 5
and 6 and the passenger performs a touch operation to a partial
area of the input unit 8 to optionally acquire desired guidance
information (hereinafter, "optional guidance information™) is
explained below. 1In the following explanations, an operation
outline is explained first and then detailed operations are
explained.

(0042} The operation outline is explained first. An
operation performed when the various types of guidance
information are switched and displayed in the area of the
section 7b of the display unit 7 is explained with reference to
a specific example.

[0043] FIG. 5 is a display example of the various types of
guidance information to be switched and displayed by the
information control unit 10. FIG. 5 depicts a case where
typical three types of guidance information are focused among
the various types of guidance information explained above and

the focused three types of guidance information
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are switched at a certain time interval and displayed in the
area of the section 7b.

[0044] Guidance information 7c¢ is "route guidance (Japanese)
wide-area"” information, guidance information 7d is "route
guidance (Japanese) vicinity" information, and guidance
information 7e is "transfer -facility guidance" information. FIG.
5 is an example in which these three types of guidance
information are switched at a certain time interval and
displayed in the order of 7c¢, 7d, and 7e during a normal
operation with no touch operation. While there are wvarious
kinds of guidance information other than these three pieces of
guidance information as information to be displayed during
practical driving of a vehicle, the guidance information is
limited only to the typical three types of guidance information
(7c, 7d, and 7e) in this case to simplify explanations.

[0045] The in-vehicle information system of the present
invention is configured to have the display units 7 each covered
with a touch panel (the input unit 8), thereby enabling the
information control unit 10 to obtain input operation
information through a touch operation to the input unit 8 by a
passenger, and performs an operation explained below in addition
to the display operation in the conventional technology. While
a case in which the input unit 8 covers the entire area of a
display screen of the display unit 7 is assumed in the following
explanations of the operation, only a part of the screen area
can be covered according to applications.

[0046] A part of the screen area of the display unit 7 is
defined as an area that accepts a touch operation by the
passengers. For example, an input operation area 8a indicated
by a specified fixed graphic is provided within the display

screen for the various type of guidance
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information to notify the fact that there is an area in which a
touch operation is available, as shown in FIG. 5. The input
operation area 8a 1s not limited to the graphic as shown in FIG.
5 but can be constituted by a specified fixed phrase such as
"previous display" or "next display".

[0047] When a passenger performs a touch operation to the
input operation area 8a and when, for example, the

"transfer facility guidance" information 7e is being displayed
on the display unit 7, the information control unit 10 detects
the input operation information and performs an operation of
returning to the "route guidance (Japanese) vicinity"
information 7d which has been already displayed. When the
passenger performs another touch operation to the input
operation area 8a, the information control unit 10 performs an
operation of returning to the "route guidance (Japanese) wide
area" information 7c.

[0048] To summarize the operation outline, while the various
types of guidance information are displayed on the display unit
7, the information control unit 10 captures the input operation
information from a passenger and performs an operation of
switching display contents from the guidance information
currently displayed to the last guidance information which has
been already displayed each time the passenger performs a touch
operation to the input operation area 8a. That is, the
information control unit 10 performs an operation of switching
display one after another from new guidance information to old
guidance information each time a passenger performs a touch
operation to the input operation area 8a.

[0049] While the information control unit 10 is configured
to display plural pieces of the guidance information that have
been already displayed while sequentially switching the

information upon touch
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operations to the input operation area 8a by a passenger in the
above explanations, it can be configured to display only some of
the pieces of the guidance information that have been already
displayed. That is, by previously defining some of the pieces
of the information to be displayed when a passenger performs a
touch operation as optional guidance information, the
information control unit 10 performs a display operation limited
to the specific pieces of guidance information (which is
explained in the detailed operation).

[0050] The information control unit 10 can be configured not
to perform the guidance-information switching operation at the
certain time interval (an normal guidance-information display
operation) as the conventional operation until a certain time
has passed after touch operations by a passenger end. In other
words, the information control unit 10 automatically returns to
the normal guidance-information display operation when the
certain time has passed after the touch operations end (which is
explained in the detailed operation).

[0051] Configuration examples of input operation areas are
explained with reference to FIG. 6.

[0052] FIG. 6 is an explanatory diagram of input operation
areas in the input unit shown in FIG. 1. The input operation
area 8a and an input operation area 8b shown in FIG. 6 are
provided symmetrically with respect to a center line of the
input unit 8. By providing another input operation area 8b in
this way, the information control unit 10 performs an operation
of switching the guidance information from old information to
new information each time a passenger performs a touch operation
to the input operation area 8b (which is explained in the

detailed operation).
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[0053] An input operation area 8c and an input operation
area 8d shown in FIG. 6 are translucent. By providing the
translucent input operation areas in this way, loss of
visibility in the guidance information displayed on the display
unit 7 can be prevented, so that the passengers can perform
touch operations while recognizing the areas enabling touch
operations to some extent. When the input operation areas are
translucent, overlay display of the optional guidance
information and the input operation area can be achieved.

[0054] As another definition of input operation areas and
operation method, it is possible to provide two transparent
areas (input operation areas 8e and 8f extending in the vertical
direction or input operation areas 8g and 8h extending in the
horizontal direction) as shown in FIG. 6, for example. Sizes of
the areas can be freely set within the area of the input unit 8.
In this case, the information control unit 10 performs an
operation of switching the guidance information from new
information to old information when a passenger performs a touch
operation to the input operation area 8e or 8g, and performs an
operation of switching the guidance information from old
information to new information when a passenger performs a touch
operation to the input operation area 8f or 8h. The switching
directions for the input operation areas can be defined opposite
to those in the operation mentioned above.

[0055] As still another definition of input operation areas
and operation method, the information control unit 10 can be
configured to switch the guidance information by detecting input
operation information 8i, 87j, 81, or 8k having directions and
detecting a difference in the operation direction, for example.

An input operation area
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in this case is the entire screen area or a partial screen area
of the input unit 8. Accordingly, when a passenger performs an
input operation having a direction, the information control unit
10 detects a difference in the direction of the input operation
information and performs an operation of switching the guidance
information.

[0056] The input operation information having the directions
and directions of switching of the guidance information by the
information control unit 10 are explained in association with
each other. For example, when detecting the input operation
information 83 or 81, the information control unit 10 performs
an operation of switching the guidance information from new
information to old information. When detecting the input
operation information 8i or 8k, the information control unit 10
performs an operation of switching the guidance information from
old information to new information. The switching directions
for the input operation areas can be defined opposite to those
in the operation explained above.

[0057] At the time of an input operation having a direction,
the information control unit 10 can be configured to determine a
switching order of the guidance information according to the
direction and also detect information of an acceleration of the
input operation, thereby increasing or decreasing the number of
pieces of the guidance information to be switched for one touch
operation between one and a maximum of N according to the
acceleration of the input operation. That is, the information
control unit 10 performs an operation of increasing the number
of pieces of the guidance information to be switched as the
acceleration of an input operation increases.

[0058] (Detailed operation)
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A detailed operation of the information control unit 10
performed when a passenger performs a touch operation to the
input unit 8 is explained below.

[0059] FIG. 7 is an explanatory diagram of a display
operation of the optional guidance information, performed by the
information control unit shown in FIG. 1, with a stop-travel
lapse time shown on the horizontal axis. Display contents of
the various types of guidance information to be displayed in the
area of the section 7b when there is no touch operation and
switching display timings thereof are shown in an upper area of
FIG. 7. The guidance information is the same as the guidance
information 7bl to 7b21 shown in FIG. 4.

[0060] Among the various types of guidance information 7bl
to 7b21 shown in FIG. 4, guidance information not displayed when
the passengers perform touch operations is specified in the
information control unit 10 as optionally-eliminated guidance
information. This specification can be performed by an operator
or an operating company of the vehicle 2. When a passenger
performs touch operations to the input unit 8, the information
control unit 10 performs an operation of displaying only the
optional guidance information, which is obtained by eliminating
the previously-specified optionally-eliminated guidance
information from the various types of guidance information
already displayed. The optionally-eliminated guidance
information is guidance information for which touch operations
by the passengers are considered to be unnecessary.

[0061] When the optionally-eliminated guidance information
is not specified, the information control unit 10 performs an
operation of displaying all of the various types of guidance

information already displayed as the




10

15

20

49

30

35

22

optional guidance information. However, there is an operation
restriction based on "operation limit information", which is
explained later.

[0062] FIG. 7 is an example of the optionally-eliminated
guidance information and the optional guidance information
specified in the information control unit 10. For example,
among the various types of guidance information 7bl to 7b21, the
"route guidance (English) wide-area" information (7b5 and 7bll),
the "route guidance (English) vicinity" information (7b6 and
7b12), the "transfer guidance" information (7b13), the "terror
alert (Japanese)" information (7bl6), the "terror alert
(English)" information (7bl17), the "priority seat manner"
information (7bl18), and the "mobile phone usage manner"
information (7b19) is specified as the optionally-eliminated
guidance information and the other information is specified as
the optional guidance information. As a method of specifying
the optionally-eliminated guidance information, there is a
method of specifying guidance information for which redisplay is
considered to be unnecessary at the time of touch operations,
such as the "priority seat manner" information and the "mobile
phone usage manner" information, for example.

[0063] Two kinds of arrows are shown in FIG. 7 and solid
arrows indicate display operations performed by the information
control unit 10 when a passenger performs touch operations to
the input operation area 8a while dotted arrows indicate display
operations performed by the information control unit 10 when a
passenger performs touch operations to the input operation area
8b.

[0064] An operation timing (1) in FIG. 7 shows a display
switching example in a case where guidance information contents

at the start of a touch panel operation by a
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passenger are "racility guidance" intormation (/bl4). When the
optionally-eliminated guidance information is specified as shown
in FIG. 7, the information control unit 10 performs an operation
of displaying the "route guidance (Japanese) vicinity"
information (7b10) on the display unit 7 by skipping the
"transfer guidance" information (7bl13), the "route guidance
(English) vicinity" information (7bl2), and the "route guidance
(English) wide-area" information (7bll) when a passenger
performs a touch operation to the input operation area 8a once.
When the passenger performs another touch operation to the input
operation area 8a, the information control unit 10 displays the
"route guidance (Japanese) wide-area" information (7b9). When
another touch operation by the passenger follows, the
information control unit 10 performs an operation of displaying
the "driving information" (7b8). By previously specifying the
operation limit information in the information control unit 10,
accesses to older information can be prevented.

[0065] In FIG. 7, the "route guidance (Japanese) wide-area"
information (7b9) is specified as the operation limit
information as an example, and the operation timing (1) in FIG.
7 depicts a switching operation performed when the operation
limit information is specified. When the operation limit
information is specified, the information control unit 10
performs an operation of holding display of the "route guidance
(Japanese) wide-area" information (7b9) without shifting to the
"driving information" (7b8), which is guidance information with
a display timing immediately before, no matter how many touch
operations to the input operation area 8a the passenger performs.
[0066] Instead of performing the operation of holding the
display of the "route guidance (Japanese) wide-area" information

(7b9) upon consecutive touch operations to the
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input operation area 8a by a passenger, the information control
unit 10 can be configured to perform an operation of returning
to information that had been displayed when the passenger first
performed the touch operation, and to successively perform
display operations of the optional guidance information between
the operation limit information and the information that had
been displayed at the time of the first touch operation each
time the touch operation is performed. That is, when the "route
guidance (Japanese) wide-area" information (7b9) is displayed
and then the passenger performs another touch operation to the
input operation area 8a, the information control unit 10
performs an operation of returning to the "facility guidance"
information (7bl4) that had been displayed at the time of the
first touch operation and displaying the information, and then
repeatedly performs the operations mentioned above each time the
passenger performs the touch operation.

[0067] There are, for example, two typical methods of
defining the operation limit information. One of the definition
methods is a method of defining displayable guidance information
specific pieces before the guidance information at the start of
the touch panel operation, as the operation limit information.
In the case of the operation timing (1) as an example, the
"route guidance (Japanese) wide-area" information (7b9) as the
operation limit information is guidance information two pieces
(except for the optionally-eliminated guidance information)
before the "facility guidance" information (7bl4) which is
guidance information at the start of the operation. That is, in
the example shown in FIG. 7, the "route guidance

(Japanese) wide-area" information (7b9) corresponds to the

"displayable guidance information specific pieces before"
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mentioned above. In this case, the operation timing (1) in FIG.
7 depicts an operation performed when the guidance information
two pieces before is defined as the operation limit information.
[0068] As the other definition method, a method of defining
specific guidance information except for the optionally-
eliminated guidance information among the guidance information
displayed before the guidance information at the start of the
touch panel operation as the operation limit information is
conceivable. 1In the case of the operation timing (1) as an
example, the "route guidance (Japanese) wide-area" information
(7b9) is specific guidance information defined as the operation
limit information. In this case, the information control unit
10 performs an operation of displaying all pieces of the
guidance information (except for the optionally-eliminated
guidance information) that had been displayed before the
"facility guidance” information (7bl4) at the start of the
operation, back in time until the "route guidance (Japanese)
wide-area" information (7b9) is displayed.

[0069] While the typical two methods of defining the
operation limit information have been explained above, the
information control unit 10 can use either definition method
according to driving statuses of the vehicle 2.

[0070] An operation timing (2) in FIG. 7 shows an example of
display switching performed when the guidance information at the
start of a touch panel operation by a passenger is the "opening
door side guidance" information (720), which is different from
that in the operation timing (1). When a passenger performs a
touch operation to the input operation area 8a once under a
situation where the "opening door side guidance™ information

(7p20) 1is
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displayed on the display unit 7, the information control unit 10
displays the "driving information" (7bl5) on the display unit 7
while skipping the manner information (7bl18 and 7bl19) and the
terror alert information (7bl6 and 7bl7) previously specified as
the optionally-eliminated guidance information.

[0071] When the passenger performs another touch operation
to the input operation area 8a, the information control unit 10
displays the "facility guidance" information (7bl4). The
information control unit 10 then performs operations of
displaying the "route guidance (Japanese) vicinity" information
(7010) and of displaying the "route guidance (Japanese) wide-
area" information (7b9) each time the passenger performs another
touch operation. When the operation limit information is the
"route guidance (Japanese) wide-area" information(7b9), the
information control unit 10 does not display older guidance
information and performs an operation of holding display of the
"route guidance (Japanese) wide-area" information (7b9).

[0072] An operation timing (3) in FIG. 7 shows an example of
display switching performed when a touch operation to a
different input operation area is performed in addition to the
operation shown in the operation timing (2). 1In this case,
operations until the operation of the information control unit
10 to display the "route guidance (Japanese) wide-area"
information (7b9), which are caused by consecutive touch
operations to the input operation area 8a by a passenger are the
same as those shown in the operation timing (2). When the
passenger subsequently performs a touch operation to the
different input operation area 8b, the information control unit
10 performs an operation of switching to the guidance

information shown on the right side in FIG. 7.
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[0073] For example, when a passenger causes the "route
guidance (Japanese) wide-area" information (7b%9) to be displayed
and then performs a touch operation to the input operation area
8b, the information control unit 10 performs an operation of
displaying the "route guidance (Japanese) vicinity" information
(7010) . When the passenger continues the touch operations to
the input operation area 8b, the information control unit 10
performs an operation of displaying each piece of the optional
guidance information until the "opening door side guidance"
information (7b20), which is contents of the guidance
information at the start of the touch panel operation, while
switching the information. Even when the passenger subsequently
continues the touch operation to the input operation area 8b,
the information control unit 10 performs an operation of holding
display of the "opening door side guidance" information (7b20).
[0074] Instead of performing the operation of holding the
display of the "opening door side guidance" information (7b20)
by the consecutive touch operations to the input operation area
8b, the information control unit 10 can be configured to perform
an operation of returning to the information that had been
displayed at the time of the first touch operation by the
passenger and then continuously perform the operation of
displaying the optional guidance information between the
operation limit information and the information that had been
displayed at the first touch operation, each time the touch
operation is performed. That is, when a passenger causes the
"opening door side guidance" information (7b20) to be displayed
and then performs another touch operation to the input operation
area 8b, the information control unit 10 can perform an

operation of returning to and displaying the
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"route guidance (Japanese) wide-area" information (7b9) as the
operation limit information and then repeatedly perform the

operations mentioned above each time the touch operation is

performed.
[0075] In the above explanations of the operations in the
operation timings (1), (2), and (3), a touch-operation lapse

time is not considered. Details of an operation considering the
touch-operation lapse time are additionally explained.

[0076] To explain the operation example shown in the
operation timing (3), there may be a case in which the guidance
information contents at the start of the touch panel operation
by a passenger is the "opening door side guidance" information
(7b20) and the information control unit 10 is proceeding to an
operation of displaying the "facility guidance" information
(7b21) , which is guidance information expected to be displayed
next, on the other display input units 9 while the passenger
continuously performs the touch operation to the input operation
area 8a or 8b. 1In such a case, latest guidance information to
be displayed last by the consecutive touch operations to the
input operation area 8b can be newly-displayed information (the
"facility guidance" information (7b21) in this case). However,
when the newly-displayed guidance information is the optionally-
eliminated guidance information, an operation of displaying
latest guidance information except for the optionally-eliminated
guidance information is performed.

[0077] Details of an operation limited to the time of start
of the touch panel operation by a passenger are explained with
reference to an operation timing (4) shown in FIG. 7. When
guidance information displayed at the start of the touch panel

operation by a passenger is the
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optionally-eliminated guidance information such as the "priority
seat manner" information (7b18) as shown in FIG. 7, guidance
information to be displayed first at the first touch operation
to the input operation area 8a by the passenger is the latest
guidance information among the optional guidance information
already displayed (the "driving information) (7bl5) in this
case) .

[0078] When a passenger directly performs a touch operation
to the input operation area 8b at the start of the touch panel
operation, the guidance information displayed at that time (the
"priority seat manner" information (7bl8) in FIG. 7) is the
latest guidance information and thus the information control
unit 10 performs an operation of rejecting the input operation
information from the input unit 8.

[0079] Alternatively, the information control unit 10 can
perform an operation of returning to the operation limit
information by the touch operation to the input operation area
8b as explained in the operation of the operation timing (3).
[0080] An operation performed when the information control
unit 10 performs a control to automatically return to the normal
guidance-information display operation and when there is no
touch operation to the input unit 8 by the passengers for a
certain period of time is explained below.

[0081] A normal guidance-information return timing shown in
FIG. 7 indicates an example of this operation performed by the
information control unit 10. 1In this example, display timings
of optional guidance information that is displayed when guidance
information at the start of a touch panel operation by a
passenger is the "facility guidance" information (7bl4) are
shown. As described above in the operation explanations, the

optional guidance information




10

s

20

25

30

35

30

to be displayed can be freely switched according to details of
touch operations to the input operation areas 8a and 8b. When
an end time of the touch operation to the input unit 8 by a
passenger is a touch-panel-operation end time as shown in FIG. 7
{in the middle of the "terror alert (Japanese)" information
(7bl6) displayed during the normal guidance-information display
operation), the information control unit 10 continuously
displays the optional guidance information displayed last by the
touch operation of the passenger until a certain time (t
seconds) previously set has passed and then performs an
operation of switching to the normal guidance-information
display operation. The normal guidance-information return
timing mentioned above indicates the time when t seconds have
passed.

[0082] The information control unit 10 can perform the
switching operation after a time period, which is obtained by
adding a switch adjustment time: o to a set time of display
after operation end: t (seconds), to synchronize a timing of
switching to the normal guidance-information display operation
in one of the display input units 9 with a timing of switching
to the normal guidance information display on the other display
input units 9 to which no touch operation by the passengers is
performed. By performing this operation, such an uncomfortable
operation that the normal guidance information displayed after
automatic return is suddenly switched to the guidance
information to be displayed next to the displayed normal
guidance information in some return timings can be prevented.
[0083] The newly-defined switch adjustment time: o indicates
an adjustment add time required to perform this operation. That
is, the information control unit 10 continuously displays the

optional guidance information on
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the display input unit 9 for which the touch operation by a
passenger ends during the certain time previously set (the set
time of display after operation end: t (seconds)) and then does
not immediately switch display contents. The information
control unit 10 then performs the normal guidance-information
display operation to the display input unit 9 to be synchronized
with a timing of the normal guidance-information display
switching performed in the other display input units 9 to which
no touch operation by the passengers is performed (a timing
after the time period obtained by adding the switch adjustment
time: o).

[0084] A specific example of this operation is explained
based on the normal guidance-information return timing shown in
FIG. 7. 1In this example, a timing t seconds after the end of
the touch panel operation by a passenger is a timing while the
"terror alert (English)" information (7bl7) is being displayed.
The information control unit 10 then performs an operation of
continuously displaying the displayed optional guidance
information until the timing of display switching to the
"priority seat manner" information (7bl8) which is expected to
be displayed next to the displayed optional guidance information
(a timing obtained by adding the switch adjustment time: o), and
then performs an operation of synchronously switching to the
"priority seat manner" information (7bl8) in the timing obtained
by adding «.

[0085] The synchronous switching to the normal guidance
information mentioned above can be applied even when a situation
where touch operations by the passengers are performed to all of
the display input units 9 installed in the vehicle and the
optional guidance information is displayed on all of the display
units 7 occurs, for example. It implies that there is no

display unit 7 that is



10

15

20

25

30

35

32

performing the normal guidance information display in the
vehicle in this case. However, because the information control
unit 10 always knows the normal guidance information display
contents and display timings thereof in the background, the
synchronous switching to the normal guidance information can be
independently realized in each display input unit 9 even in such
a situation that the normal guidance information is not
displayed in any display unit 7.

[0086] As another operation of the information control unit
10, when an event that requires to display emergency guidance
information to be transferred to the passengers occurs during
the operation of performing switching synchronously with the
normal information display switching timing, there is an
operation of switching to and displaying the emergency guidance
information (not shown) in priority to the operation performed
during waiting for the synchronous switching to the normal
information. When a need to display the emergency guidance
information arises, the information control unit 10 immediately
performs display switching to the emergency guidance information
and also an operation of rejecting the input operation
information from the input unit 8 even if there are display
input units 9 that are displaying the optional guidance
information. Furthermore, even when this operation occurs
during the period (t (seconds) +a) of waiting for the
synchronous switching in such a case that there is no touch
operation to the input unit 8 for a certain time period after
display of the optional guidance information, the information
control unit 10 immediately performs the operation of display
switching to the emergency guidance information, thereby

realizing prompt information transfer to the passengers.
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[0087] Whether the optional guidance information having been
displayed before display of the emergency guidance information
is continuously displayed or the normal guidance information is
displayed after the display of the emergency guidance
information on the display input unit 9 to which the touch
operation had been performed by a passenger can be arbitrarily
set with respect to each installation location of the display
input unit 9. For example, a method of setting the display
input units 9 installed near the open/close doors 3 in FIG. 2
(the upper left sides 5a, the upper centers 5b, the upper right
sides 5c, the left side walls 5d, and the right side walls 5e)
to perform an operation of returning to the normal guidance
information display and setting the display input units 9
installed in the other installation locations to perform an
operation of returning to the display contents of the optional
guidance information that had been displayed before display of
the emergency guidance information is conceivable.

[0088] The in-vehicle information system according to the
present embodiment includes: display input units 9 that each
have a display unit 7 that displays the various types of
information to users in a vehicle and an input unit 8 covering a
part or all of the screen area of the display unit 7 to detect
touch operations by users, and that are arranged at locations
enabling the users to see the units and to perform touch
operations to the input units 8; and an information output unit
12 that outputs the various types of information divided into
the optional guidance information that can be optionally
accessed by the users and the optionally-eliminated guidance
information that cannot optionally be accessed by the users and
visualized with predetermined fixed phrases or predetermined

fixed
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graphics in predetermined timings (timings according to the
driving statuses of the vehicle 2) to the display unit 7 by
recognizing a driving status of the vehicle and that also
performs a control to output the optional guidance information
desired by the users performing touch operations to the input
operation areas provided in the input units 8 to the display
unit 7, by performing the processes above mentioned. Therefore,
relative to the conventional system that automatically switches
the various types of guidance information at a unit time
interval to notify users of a rail vehicle of the guidance
information, guidance information that is considered not to
require touch operations from the passengers is previously
eliminated as the optionally-eliminated guidance information
from the various types of guidance information unidirectionally
notified the passengers in the conventional system, and the
optional guidance information meeting a request from an
individual passenger can be obtained at a time demanded by the
passenger.

[0089] When there is no touch operation to the input unit 8
by the users for a certain time during the display output of the
optional guidance information to the display unit 7, the
information output unit 12 stops outputting the optional
guidance information and automatically returns to the normal
information display screen and the normal display operation of
outputting the various types of information to the display unit
7 in predetermined timings (timings according to the driving
statuses of the vehicle 2). Accordingly, even if a passenger
having been performed the touch operation leaves the spot while
the optional guidance information displayed until then is kept
as it is, other passengers can automatically acquire necessary

normal guidance information after a predetermined time.
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[0090] A plurality of the display input units 9 to which the
touch operation can be performed are mounted on the vehicle, and
the information output unit 12 synchronizes timings of
automatically returning to the normal information display screen
and the normal display operation with the normal information
display switching timing of the various types of information
displayed on the display input units 9 to which no touch
operation is performed. Accordingly, such an uncomfortable
display switching operation that the normal guidance information
displayed after automatic return is suddenly switched can be
prevented.

[0091] When an event requiring display of emergency guidance
information to be transferred to the users occurs during the
switching operation synchronous with the normal information
display switching timing, the information output unit 12
switches to and displays the emergency guidance information in
priority to the operation of waiting for the synchronous
switching to the normal information, thereby promptly
transmitting urgent matters to the passengers.

[0092] The touch-operation enabling areas (the input
operation areas 8a and 8b) visualized with the predetermined
fixed phrases or the predetermined fixed graphics are clearly
indicated in parts of the screen areas of the display units 7,
and the information output unit 12 outputs to the display unit 7
the optional guidance information desired by the users
performing touch operations to the touch-operation enabling
areas, thereby enabling the passengers to acquire the desired
optional guidance information by the touch operations to the
input operation areas. Therefore, the passengers can reliably

perform the operation of acquiring the optional guidance
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information with the input operation areas to be subjected to
the touch operations being clearly recognized.

[0093] The touch-operation enabling areas (the input
operation areas 8c and 8d) visualized with the translucent
predetermined fixed phrases or the translucent predetermined
fixed graphics are clearly indicated in parts of the screen area
of each display unit 7, and the information output unit 12
outputs to the display unit 7 the optional guidance information
desired by the users performing the touch operations to the
touch-operation enabling areas, thereby enabling the passengers
to acquire the desired optional guidance information by the
touch operations to the input operation areas. Therefore, the
passengers can perform the operation of acquiring the optional
guidance information with the input operation areas to be
subjected to the touch operations being recognized to some
extent, and the translucent input operation areas enable
simultaneous guidance display superimposed on the display
contents of the optional guidance information.

[0094] The transparent touch-operation enabling areas (the
input operation areas 8e, 8f, 8g, and 8h) are provided in parts
of the screen area of each display unit 7, and the information
output unit 12 outputs to the display unit 7 the optional
guidance information desired by the users performing the touch
operations to the touch-operation enabling areas, thereby
enabling the passengers to acquire the desired optional guidance
information by the touch operations to the input operation areas.
Therefore, display contents of the optional guidance information
are not interfered with and the operation of acquiring the
optional guidance information can be facilitated by expanding

the input operation areas.
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[0095] The transparent touch-operation enabling areas (the
input operation areas 8i, 87j, 8k, and 81) are provided in a part
or all of the screen area of each display unit 7, and the
information output unit 12 outputs to the display unit 7 the
optional guidance information desired by the users performing
touch operations having directions, thereby enabling the
passengers to perform touch operations to the input operation
areas to acquire the desired optional guidance information.
Therefore, the passengers can perform an instinctive operation
of acquiring the optional guidance information without seeing
the display screen contents of the display input unit 9 and also
prevents mulfunctions by erroneous touch operations.
[0096] The transparent touch-operation enabling areas (the
input operation areas 8i, 8j, 8k, and 81) are provided in a part
or all of the screen area of each display unit 7, and the
information output unit 12 outputs to the display unit 7 the
optional guidance information desired by the users performing
touch operations having directions and accelerations, thereby
enabling the passengers to perform the touch operations to the
input operation areas to acquire the desired optional guidance
information. Therefore, the passengers can perform an
instinctive operation of acquiring the optional guidance
information without seeing the display screen contents on the
display input unit 9 and perform an operation of switching
plural pieces of guidance information at one time, and also
mulfunctions caused by erroneous touch operations can be
prevented.
[0097] Second embodiment.

While the embodiment of the in-vehicle information system
in which passengers can freely perform touch operations in all

driving statuses of the vehicle 2 from the time when
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the vehicle 2 is stopping to the time when the vehicle 2 is
traveling, regardless of the installation locations of the
display input units 9 has been explained above, a case where the
passengers can perform the touch operations only under specific
driving statuses of the vehicle 2 is explained in the present
embodiment.

[0098] A second embodiment of the present invention is
explained below with reference to the drawings. Only operations
added to that of the first embodiment are explained below.

[0099] FIG. 8 is an explanatory diagram of a display
operation performed by the information control unit according to
the second embodiment. FIG. 9 is an example of guidance
information displayed by the information control unit according
to the second embodiment and is an example of a "driving
information" display screen displayed when touch operations from
the passengers are not received.

[0100] FIG. 8 i1s an example of various types of guidance
information to be switched and displayed in the area of the
section 7b after the vehicle 2 stops at A Station and before the
vehicle 2 stops at B Station as the next stop. In this example,
a touch-panel operable period and a touch-panel inoperable
period are previously defined in the information control unit 10,
so that the information control unit 10 performs an operation
shown below.

[0101] For example, as shown in FIG. 8, when a period when
the vehicle is traveling except for a period when the vehicle is
stopping and a period before the vehicle stops at the next
station is defined in advance as the touch-panel operable period
for the passengers, the information control unit 10 performs the
same display switching operation as the operation according to
the first embodiment of displaying on the display input unit 9

to
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which the touch operation is performed during the touch-panel
operable period, various types of optional guidance information,
which is obtained by eliminating the optiocnally-eliminated
guidance information from various types of guidance information
indicated in the touch-panel operable period in FIG. 8, as
guidance information to which the touch operations can be
performed.

[0102] On the other hand, when there is a touch operation
during periods defined in advance as the touch-panel inoperable
periods in FIG. 8 (the period when the vehicle is stopping and
the period before the vehicle stops at the next station in FIG.
8), the information control unit 10 performs an operation of not
receiving the input operation information from the input unit 8
not to perform the operation of displaying the optional guidance
information even when there is a touch operation.

[0103] When such a timing that a touch operation is being
performed during the touch-panel operable period and then the
touch~panel inoperable period starts according to the traveling
state of the vehicle 2 occurs, the information control unit 10
does not receive subsequent operations by the passengers and
performs an operation of switching to the normal guidance-
information display operation synchronously with a timing of
switching to the touch-panel inoperable period. For example,
when a passenger is acquiring the optional guidance information
in a timing indicated by reference sign 7bl9 in FIG. 8 and then
the touch-panel inoperable period starts in a timing indicated
by 7b20 according to the traveling status of the vehicle 2, the
information control unit 10 performs an operation of deleting
display of the optional guidance information having been
displayed until then and performing switching display of the

"opening door side guidance”
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information (7b20) as the normal guidance information on the
display unit 7. While a method of performing the switching
synchronously with a timing of display of the opening door side
guidance” information as the switching timing is conceivable in
this case, the information control unit 10 can perform a control
operation of automatically returning to the normal guidance-
information display operation when no touch operation to the
input unit 8 by the passengers has been performed for a certain
period of time as explained in the operation according to the
first embodiment.

[0104] The example in which the touch-panel operable period
is the period when the vehicle is traveling in FIG. 8 has been
explained above. While an operation of defining in advance the
touch-panel operable period in the information control unit 10
when the vehicle 2 is in a depot before being driven can be
considered as an example of a timing of defining the touch-panel
operable period, the present embodiment is not limited thereto
and the touch-panel operable period can be newly defined or
changed in a certain timing during the driving (while the
vehicle is stopping at stations or traveling).

[0105] It is possible to notify the passengers of a
situation in which no touch operation cannot be performed during
the touch-panel inoperable period by displaying some information
(sign) to be superimposed on the various types of guidance
information displayed on the display unit 7. For example,
information shown in an area 7f in FIG. 9 is a display example
of the "driving information" to be displayed on the display unit
7 at the timing indicated by 7b7 in FIG. 8. Such a message
"Touch panel operation is not available at the moment" is
superimposedly displayed under the "driving information" as an

example of a fixed
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phrase or a fixed graphic for notifying the passengers of a
situation in which a touch-operation is not available. By
performing such a display operation in the information control
unit 10, it is possible to notify the passengers of the
situation in which no touch operation can be performed during
the touch-panel inoperable period.

[0106] The information controcl unit 10 can preannounce
inoperability and prompt the passengers to ensure their security
before stopping of the vehicle by displaying some information
{sign) to be superimposed on the optional guidance information
from a certain period of time before the touch-panel inoperable
period starts prior to stop at the next station. For example,
information (sign) constituted by fixed phrases or fixed
graphics for preannouncing the inoperability and prompting the
passengers to ensure their security, such as "Touch panel is
socon becoming inoperable" and "Please hang on a strap or be
seated in preparation for stop", is displayed to be superimposed
on the displayed optional guidance information from a certain
period of time before the timing of displaying the "opening door
side guidance" information indicated by 7b20 in FIG. 8.
Preannouncement of the inoperability and prompt to the
passengers to ensure their security before the vehicle stops can
be achieved by the information control unit 10 performing such a
display operation. A display location of the information (sign)
to be superimposedly displayed at that time can be a part of the
area of the display unit 7 as indicated by 7g in FIG. 9, for
example. The information (sign) can be displayed in other areas
in the display unit 7.

[0107] While the embodiment in which the passengers can
perform the touch operations only under a specific driving

status of the vehicle 2 is shown in FIG. 8, the touch-panel
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operable period and the touch-panel inoperable period can be
defined separately for each of the display input units 9. For
example, in the information control unit 10, the touch-panel
operable period for one of the display input units 9 is set to
enable the passengers to perform the touch operations only under
a specific driving status and the touch-panel operable period
for the other display input units 9 is set to enable the
passengers to perform the touch operations during the whole
period.

[0108] As described in the explanations of the operation, in
the in-vehicle information system according to the present
embodiment, a predetermined driving period of the vehicle is
classified as the touch-panel operable period and the remaining
period is classified as the touch-panel inoperable period in
each of the display input units 9 mounted on the vehicle 2, and
the information output unit 12 enables accesses to the optional
guidance information during the touch-panel operable period and
inhibits accesses to the optional guidance information during
the touch-panel inoperable period. Accordingly, for example, by
setting in advance such a definition that touch operations for
the optional guidance information by the passengers cannot be
performed on the display input units 9 installed near the
open/close doors 3 during rush hours when changes of the
passengers are intense, a situation in which a passenger
performing a touch operation blocks other passengers near the
open/close doors 3 can be prevented. In this way, the touch
operation control of the display input unit 9 can be achieved
considering the driving status of the vehicle 2 or changes in
the boarding status at the installation locations.

[0109] The information output unit 12 causes the information

indicating the inoperability to be
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superimposedly displayed as information (sign) visualized with a
predetermined fixed phrase or a predetermined fixed graphic
during the touch-panel inoperable period, thereby notifying the
passengers of the situation where no touch operation can be
performed. Therefore, the passengers can know in advance the
situation where no touch operation can be performed to the
display input unit 9.
[0110] Furthermore, the information output unit 12
superimposedly displays the information preannouncing the touch
operation impossibility and the information prompting the users
to ensure their security as the information (sign) visualized
with predetermined fixed phrases or predetermined fixed graphics
from a certain time period before the touch-panel inoperable
period starts. Therefore, the passengers can know in advance
the situation where no touch operation can be performed to the
display input units 9 and voluntarily finish the touch
operations to the display input units 92 to perform a safety
action in association with approaching stop of the vehicle 2.
Industrial Applicability
[0111] As described above, the present invention is
applicable to an in-vehicle information system that notifies
passengers in a rail vehicle of various types of guidance
information as typified by driving information, and is
particularly useful as an invention that enables to optionally
acquire information desired by passengers from various types of
guidance information.
Reference Signs List
[0112] 2 VEHICLE

3 OPEN/CLOSE DOOR

4 CONNECTION DOOR

5 INSTALLATION LOCATION OF DISPLAY INPUT UNIT (INSTALLED
NEAR OPEN/CLOSE DOOR)
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6 INSTALLATION LOCATION OF DISPLAY INPUT UNIT (INSTALLED
NEAR CONNECTION DOOR)

7 DISPLAY UNIT

8 INPUT UNIT

9 DISPLAY INPUT UNIT

10 INFORMATION CONTROL UNIT

11 INFORMATION GENERATION UNIT

12 INFORMATION OUTPUT UNIT
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CLAIMS
1. An in-vehicle information system that grasps a driving
state of a vehicle and displays various types of information
visualized on a display unit in the wvehicle in a predetermined
timing, the in-vehicle information system comprising:

a display input unit covering a part or all of a screen
area of the display unit and detecting touch operations as
operation information; and

an information output unit that outputs the various types
of information classified in advance into optional guidance
information that can be accessed by the touch operation and
optionally-eliminated guidance information that cannot be
accessed by the touch operation, displays the optional guidance
information and the optionally-eliminated guidance information
on the display unit in the predetermined timing when the input
unit does not detect the operation information by the touch
operation, and displays again the optional guidance information,
which has displayed on the display unit, on the display unit
when the input unit detects the operation information by the

touch operation.

2. The in-vehicle information system according to claim 1,
wherein, at a time of display output of the optional guidance
information to the display unit, the information output unit
stops outputting the optional guidance information and
automatically returns to a normal information display screen and
a normal display operation to output the various types of

guidance information to the
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display unit at predetermined timings, when there is no touch
operation to the input unit by users for a certain period of

time.

3. The in-vehicle information system according to claim 1 or
2, wherein

a plurality of the display input units to which touch
operations can be performed are mounted on the vehicle, and

the information output unit synchronizes a timing of
automatically returning to the normal information display screen
and the normal display operation with a normal information
display switching timing of various types of information
displayed on display input units to which no touch operation is

performed.

4. The in-vehicle information system according to claim 3,
wherein, when an event requiring to display emergency guidance
information to be transferred to the users occurs during an
operation of performing switching synchronous with the normal
information display switching timing, the information output
unit performs an operation of switching to the emergency
guidance information in priority to an operation during waiting

for synchronous switching to normal information.

5 The in-vehicle information system according to claim 1 or
2, wherein

a touch-operation available area visualized with a
predetermined fixed phrase or a predetermined fixed graphic is
clearly indicated in a part of a screen area of the display unit,
and

the information output unit outputs the optional guidance

information desired by a user to the display unit
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according to a touch operation to the touch-operation available

area.

6. The in-vehicle information system according to claim 1 or
2, wherein

a touch-operation available area visualized with a
translucent predetermined fixed phrase or a translucent
predetermined fixed graphic is clearly indicated in a part of a
screen area of the display unit, and

the information output unit outputs the optional guidance
information desired by a user to the display unit according to a

touch operation to the touch-operation available area.

7. The in-vehicle information system according to claim 1 or
2, wherein

a transparent touch-operation available area is provided
in a part of a screen area of the display unit, and

the information output unit outputs the optional guidance
information desired by a user to the display unit according to a

touch operation to the touch-operation available area.

8. The in-vehicle information system according to claim 1 or
2, wherein

a transparent touch-operation available area is provided
in a part or all of a screen area of the display unit, and

the information output unit outputs the optional guidance
information desired by a user to the display unit according to a

touch operation having a direction.
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9. The in-vehicle information system according to claim 1 or
2, wherein

a transparent touch-operation available area is provided
in a part or all of a screen area of the display unit, and

the information output unit outputs the optional guidance
information desired by a user to the display unit according to a

touch operation having a direction and an acceleration.

10. The in-vehicle information system according to claim 1 or
2, wherein

a predetermined driving period of the vehicle is
classified as a touch-panel operable period and the other period
is classified as a touch-panel inoperable period, in the display
input unit, and

the information output unit enables accesses to the
optional guidance information during the touch-panel operable
period and inhibits accesses to the optional guidance

information during the touch-panel inoperable period.

11. The in-vehicle information system according to claim 10,
wherein the information output unit causes superimposed display
of information indicating inoperability as information
visualized with a predetermined fixed phrase or a predetermined

fixed graphic during the touch-panel inoperable period.

12. The in-vehicle information system according to claim 10 or
11, wherein the information output unit causes superimposed
display of information preannouncing impossibility of touch

operations and of information
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prompting the users to ensure security as information visualized
with predetermined fixed phrases or predetermined fixed graphics
from a timing that is a certain period before the touch-panel

inoperable period starts.



