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(54) VIBRATION CONTROL SYSTEM, VIBRATION CONTROL APPARATUS, VIBRATION CONTROL 
PROGRAM AND VIBRATION CONTROL METHOD

(57) A game apparatus includes a main body appa-
ratus that functions as a vibration control apparatus and
a first controller and a second controller attachable to or
detachable from the main body apparatus. For example,
the game apparatus can be used in one of a first mode
that two controllers are attached to the main body appa-
ratus, a second mode that the two controllers are indi-
vidually used in a separated state from the main body
apparatus, a third mode that the two controllers are used

in a state where the two controllers are detached from
the main body apparatus and connected integrally to
each other, and a fourth mode that a third controller that
is different from the two controllers is used. For example,
the same type of vibration motor is used for each con-
troller, and a CPU incorporated in the main body appa-
ratus controls a vibration waveform according to the us-
age mode of the game apparatus.
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Description

BACKGROUND OF THE INVENTION

Field of the invention

[0001] The present invention relates to a vibration con-
trol system, vibration control apparatus, vibration control
program and vibration control method, and more specif-
ically, a vibration control system, vibration control appa-
ratus, vibration control program and vibration control
method, controlling vibration of a plurality of devices hav-
ing different characteristics.

Description of the related art

[0002] An example of a related art is disclosed in Jap-
anese patent application laying-open No. 2013-236909
[A63F 13/00, A63F 13/06] (Literature 1) laid-open on No-
vember 28, 2013. This Literature 1 discloses a configu-
ration of a controller in which a vibration portion that gen-
erates vibration based on a control signal from an infor-
mation processing apparatus (game apparatus) is dis-
posed inside a grip portion.
[0003] In the game system of the Literature 1, control-
lers of different types can be connected communicably
with a game apparatus. If the vibration portion of each
controller generates vibration with the same vibration
waveform, vibration that is perceived by a player may
differ dependent on the type of controller. That is, even
if the same game is played, if the type of controller used
is different, the vibration perceived by the player is dif-
ferent. Therefore, a developer or creator of game had to
consider vibration expression during the game, assum-
ing what kind of controller the player uses the controller.

SUMMARY OF THE INVENTION

[0004] It is a primary object of the present invention to
provide a novel vibration control system, vibration control
apparatus, storage medium and vibration control meth-
od.
[0005] Moreover, it is another object of the present in-
vention to provide a vibration control system, vibration
control apparatus, storage medium and vibration control
method, capable of making vibration to be perceived sim-
ilarly even for devices having different characteristics.
[0006] Furthermore, it is a further object of the present
invention to provide a vibration control system, vibration
control apparatus, storage medium and vibration control
method, capable of reducing labor involved in developing
an application.
[0007] A first invention is a vibration control system,
comprising: a vibration data generation portion; and a
vibration control portion. The vibration data generation
portion is configured to generate vibration data. The vi-
bration control portion is configured to make a first device
vibrate based on the vibration data that is generated by

the vibration data generation portion, and a second de-
vice vibrate while controlling a vibration waveform corre-
sponding to the vibration data according to a character-
istic of the second device different from a characteristic
of the first device.
[0008] According to the first invention, since the vibra-
tion waveform in a case of vibrating the second device
is controlled, it is possible to make the same or similar
vibration to be perceived even if the characteristics of the
first device and the second device are different from each
other, without making a developer of an application con-
sider a vibration expression according to the character-
istic of the device. Therefore, it is possible to reduce labor
involved in developing an application.
[0009] A second invention is the vibration system ac-
cording to the first invention, wherein the vibration data
that is generated by the vibration data generation portion
is data of values respectively indicating a frequency and
an amplitude of the vibration waveform corresponding to
the vibration data.
[0010] According to the second invention, it is possible
to make the first device and the second device vibrate
by designating the frequency and the amplitude of the
vibration waveform.
[0011] A third invention is the vibration system accord-
ing to the second invention, wherein the vibration control
portion is configured to control the amplitude of the vi-
bration waveform for each frequency band.
[0012] According to the third invention, since the am-
plitude is controlled for each frequency band, it is possible
to control the waveform more easily than controlling all
of the vibration waveform.
[0013] A fourth invention is the vibration system ac-
cording to the third invention, wherein the vibration data
is data for a set of values of the frequency and the am-
plitude of the vibration waveform, and the vibration con-
trol portion is configured to control the vibration waveform
by multiplying, for each frequency band, the amplitude
of each set by a coefficient.
[0014] According to the fourth invention, since the am-
plitude among the frequency and the amplitude of the
vibration waveform is controlled, even if either the first
device or the second device is used, it is possible to make
the same or similar vibration to be perceived by control-
ling the amplitude.
[0015] A fifth invention is the vibration system accord-
ing to any one of the first to fourth inventions, wherein
the vibration control portion is configured to make the
first device and the second device vibrate simultaneous-
ly.
[0016] According to the fifth invention, even if either
the first device or the second device is used, the same
or similar vibration can be made be perceived.
[0017] A sixth invention is the vibration system accord-
ing to any one of the first to fifth inventions, wherein the
vibration data generation portion is included in a main
body apparatus that is separated from the first device
and the second device.
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[0018] According to the sixth invention, since the vi-
bration data is generated in the main body apparatus,
the first device and the second device may be attached
to the main body apparatus or may be separated from
the main body apparatus.
[0019] A seventh invention is the vibration system ac-
cording to the sixth invention, wherein the main body ap-
paratus is connected with at least one of the first device
and the second device. The vibration control portion is
configured to control the vibration waveform of the at least
corresponding one of the first device and the second de-
vice based on type information that is acquired from the
at least one of the first device and the second device
being connected to the main body apparatus.
[0020] According to the seventh invention, it is possible
to make at least one of the first device and the second
device vibrate in accordance with a connection manner
of the first device and the second device.
[0021] An eighth invention is the vibration system ac-
cording to the sixth invention, wherein the main body ap-
paratus comprises an application execution portion con-
figured to execute an application program. The vibration
control portion is configured to control the vibration wave-
form of the first device or the second device in accord-
ance with a connection manner of the first device or the
second device notified from the application program ex-
ecuted by the application execution portion.
[0022] According to the eighth invention, it is possible
to make the first device or the second device by acquiring
the connection manner of the first device or the second
device from the application program.
[0023] A ninth invention is a vibration control appara-
tus, comprising: a vibration data generation portion con-
figured to generate vibration data; and a vibration control
portion configured to make a first device vibrate based
on the vibration data that is generated by the vibration
data generation portion, and a second device vibrate
while controlling vibration waveform corresponding to the
vibration data according to a characteristic of the second
device different from a characteristic of the first device.
[0024] A tenth invention is a non-transitory computer
readable storage medium storing a vibration control pro-
gram that is executable by a computer, wherein the vi-
bration control program causes one or more processors
to perform steps of: a vibration data generation step that
generates vibration data; and a vibration control step that
makes a first device vibrate based on the vibration data
that is generated by the vibration data generation step,
and a second device vibrate while controlling vibration
waveform corresponding to the vibration data according
to a characteristic of the second device different from a
characteristic of the first device.
[0025] An eleventh invention is a vibration control
method, comprising steps of: (a) a step generating vibra-
tion data; and (b) a step making a first device vibrate
based on the vibration data that is generated the step
(a), and a second device vibrate while controlling vibra-
tion waveform corresponding to the vibration data ac-

cording to a characteristic of the second device different
from a characteristic of the first device.
[0026] According to any one of the ninth to eleventh
inventions, it is also possible to make the same or similar
vibration to be perceived even if the characteristics of the
first device and the second device are different from each
other, and to reduce labor involved in developing an ap-
plication.
[0027] The above described objects and other objects,
features, aspects and advantages of the inventions will
become more apparent from the following detailed de-
scription when taken in conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Figure 1 is an illustration view showing a non-limiting
example appearance configuration of a non-limiting
example game apparatus.
Figure 2 is an illustration view showing a non-limiting
example state where a controller is separated from
a main body apparatus in the game apparatus shown
in Figure 1.
Figure 3 is a block diagram showing a non-limiting
example electric configuration of the game appara-
tus shown in Figure 1 and Figure 2.
Figure 4 is a block diagram showing a non-limiting
example electric configuration of a first controller
shown in Figure 1 to Figure 3.
Figure 5 is a block diagram showing a non-limiting
example electric configuration of a second controller
shown in Figure 1 to Figure 3.
Figure 6 is an illustration view showing a non-limiting
example usage mode of the game apparatus shown
in Figure 1.
Figure 7 is an illustration view showing another non-
limiting example usage mode of the game apparatus
shown in Figure 1.
Figure 8 is an illustration view showing a still another
non-limiting example usage mode of the game ap-
paratus shown in Figure 1.
Figure 9 is an illustration view showing the other non-
limiting example usage mode of the game apparatus
shown in Figure 1.
Figure 10 is a block diagram showing a non-limiting
example electric configuration of a third controller
shown in Figure 9.
Figure 11 is an illustration view showing a non-lim-
iting example graph that shows a change of a vibra-
tion acceleration corresponding to a frequency when
applying a predetermined voltage to a vibration mo-
tor that is incorporated in each controller.
Figure 12 is an illustration view showing a non-lim-
iting example graph that shows a change of a voltage
applied to a vibration motor that is incorporated in a
controller included in the game apparatus corre-
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sponding to a frequency, in first to third usage modes.
Figure 13 is an illustration view showing a non-lim-
iting example graph that shows a change of a voltage
applied to a vibration motor that is incorporated in a
further controller different from a controller included
in the game apparatus corresponding to a frequency,
in a fourth usage mode.
Figure 14 is an illustration view showing a non-lim-
iting example game system of this embodiment.
Figure 15 is an illustration view showing a non-lim-
iting example memory map of a RAM of the game
apparatus shown in Figure 3.
Figure 16 is an illustration view showing contents of
coefficient data according to the usage mode etc.
Figure 17 is a flow chart showing a part of non-limiting
example usage mode determination processing of a
CPU shown in Figure 3.
Figure 18 is a flow chart showing another part of the
non-limiting example usage mode determination
processing of the CPU shown in Figure 3, following
Figure 17.
Figure 19 is a flow chart showing non-limiting exam-
ple vibration control processing of a CPU shown in
Figure 3.

DETAILED DESCRIPTION OF NON-LIMITING EXAM-
PLE EMBODIMENTS

[0029] With reference to Figure 1, a non-limiting exam-
ple game apparatus 10 includes a main body apparatus
10a. The main body apparatus 10a also functions as a
vibration control apparatus. A display 12 is provided on
this main body apparatus 10a. The display 12 is an LCD,
but may be a display using an organic EL. Moreover, the
game apparatus 10 includes a first controller 14 and a
second controller 16, and as shown in Figure 2, the first
controller (left controller) 14 is provided in a left side of
the main body apparatus 10a in an attachable/detacha-
ble manner, and the second controller (right controller)
16 is provided in a right side of the main body apparatus
10a in an attachable/detachable manner.
[0030] In addition, although the game apparatus 10 is
described as an example of an information processing
apparatus in this embodiment, a smartphone, a tablet
terminal, etc. can be used for the main body apparatus
10a. However, to use a smartphone or a tablet terminal,
it is necessary to provide separately structure that the
first controller 14 and the second controller 16 are attach-
able or detachable.
[0031] Although described later for details, the first
controller 14 and the second controller 16 can be used
in an attached state to the main body apparatus 10a, and
also can be used in a detached (separated) state from
the main body apparatus 10a. When the first controller
14 and the second controller 16 are separated from the
main body apparatus 10a, a single player (or user) can
use both the first controller 14 and the second controller
16.

[0032] In addition, in this embodiment, the first control-
ler 14 and the second controller 16 are both attached to
the main body apparatus 10a, or detached from the main
body apparatus 10a.
[0033] The first controller 14 is provided with various
kinds of operation buttons 14a and an analog stick 14b.
Although a detailed description is omitted, the operation
buttons 14a and the analog stick 14b can be any one of
surface excluding a surface attached to the main body
apparatus 10a among surfaces of a housing of the first
controller 14. The operation buttons 14a are provided in
order to perform instructions according to various kinds
of programs executed by the main body apparatus 10a.
The analog stick 14b can designate a direction by being
tilted. However, a slide stick may be provided instead of
the analog stick 14b. Moreover, the analog stick 14b may
be configured to also function as an operation button by
being depressed. Moreover, in the housing of the first
controller 14, there is provided with a vibration motor (vi-
brator) 14c for presenting vibration to a player that holds
the first controller 14 (including case of being attached
to the main body apparatus 10a). These can be also ap-
plied to the second controller 16 described later.
[0034] Similar to the first controller 14, the second con-
troller 16 is provided with various kinds of operation but-
tons 16a and an analog stick 16b. Furthermore, a vibra-
tion motor 16c is provided in a housing of the second
controller 16.
[0035] Moreover, although illustration is omitted, a
connector for connecting with a charge stand 50 and a
sound emission hole for emitting a sound of a speaker
38 (see Figure 3) are provided in a bottom surface of the
main body apparatus 10a. However, the bottom surface
of the main body apparatus 10a is a surface perpendic-
ular to a display surface of the display 12, and is a surface
located in a lower side in Figure 1. For example, when a
player uses the game apparatus 10 shown in Figure 1,
the above-described connector and the sound emission
hole turn to a side of the player.
[0036] Furthermore, as shown in Figure 2, a rail mem-
ber 10b is provided in a left side surface of the main body
apparatus 10a, and a rail member 10c is provided in a
right side surface of the main body apparatus 10a. On
the other hand, a slider 14d is provided in one side surface
(right side surface in Figure 2) of a longitudinal direction
of the housing of the first controller 14, and a slider 16d
is provided in one side surface (left side surface in Figure
2) of a longitudinal direction of the housing of the second
controller 16.
[0037] The rail member 10b is constituted so as to be
engageable with the slider 14d, and the rail member 10c
is constituted so as to be engageable with the slider 16d.
That is, a slide mechanism is formed of the rail member
10b and the slider 14d, and a slide mechanism is formed
of the rail member 10c and the slider 16d. Therefore, the
first controller 14 and the second controller 16 are re-
spectively slidable on the main body apparatus 10a, and
provided in an attachable and detachable manner.
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[0038] In addition, the rail members (10b, 10c) may be
provided on the controllers (14, 16), and the sliders (14d,
16d) may be provided on the main body apparatus 10a.
Moreover, as a mechanism for attaching/detaching the
first controller 14 and the second controller 16 to or from
the main body apparatus 10a, other mechanisms may
be adopted. For example, as the other mechanisms, a
convex portion (or concave portion) that fits to a concave
portion (convex portion) provided on the main body ap-
paratus 10a may be provided on each of the housings of
the first controller 14 and the second controller 16.
[0039] Figure 3 is a block diagram showing a non-lim-
iting example electric configuration of the game appara-
tus 10 shown in Figure 1 and Figure 2. As shown in Figure
3, the game apparatus 10 includes a CPU 20, and the
CPU 20 is connected with a RAM 22, a flash memory 24,
a controller communication portion 26, a left terminal 28,
a right terminator 30, a display driver 32, a D/A (Digital
to Analog) converter 34 and a lower terminal 36. More-
over, the display 12 is connected to the display driver 32,
and the speaker 38 is connected to the D/A converter
34. These components are provided in an interior of the
main body apparatus 10a. However, connection portions
(connection terminals) of the left terminal 28, the right
terminal 30 and the lower terminal 36 are provided so as
to be exposed from the main body apparatus 10a.
[0040] As described above, the game apparatus 10
includes the first controller 14 and the second controller
16, and when these are attached to the main body ap-
paratus 10a, the first controller 14 is electrically connect-
ed with the left terminal 28 and the second controller 16
is electrically connected to the right terminal 30.
[0041] Moreover, when the game apparatus 10 is put
on the charge stand (cradle) 50, the bottom terminal 36
is connected with a connection plug (not shown) provided
in the charge stand 50. In this case, an electric power is
supplied to the game apparatus 10 through the bottom
terminal 36 from the charge stand 50, whereby a battery
built in the main body apparatus 10a can be charged,
and batteries respectively built in the first controller 14
and the second controller 16 that are connected to the
main body apparatus 10a can be charged.
[0042] However, as described later, the charge stand
50 can be connected to a television receiver 60 (see Fig-
ure 14), and in this case, AV (audio and video (image))
data that is output via the bottom terminal 36 from the
main body apparatus 10a is given to the television re-
ceiver 60 through the charge stand 50. Therefore, a game
screen is displayed on a display (monitor) of the television
receiver 60, and a voice or/and music are output from a
speaker of the television receiver 60.
[0043] The CPU 20 is in charge of overall control of
the game apparatus 10. The RAM 22 is a volatile storage
device and is used as a working area and a buffer area
of the CPU 20. The flash memory 24 is a nonvolatile
storage device, and stores various programs (informa-
tion processing programs) that are executable by the
game apparatus 10, save data, etc.

[0044] In addition, the above-described information
processing program is an application program for game
as an example, but need not to be limited to this. The
application program may be other programs such as a
document production program, an email program, a
painting program, a character or letter practice program,
a linguistic training program, a learning program, etc.
[0045] In the following, a configuration that the main
body apparatus 10a performs communication with the
first controller 14 and the second controller 16 will be
described.
[0046] In this embodiment, when the first controller 14
and the second controller 16 are in a state separated
from the main body apparatus 10a, the main body appa-
ratus 10a performs wireless communication with the first
controller 14 and the second controller 16. On the other
hand, when the first controller 14 and the second con-
troller 16 are attached to the main body apparatus 10a,
the main body apparatus 10a performs wire-communi-
cation with the first controller 14 and the second controller
16.
[0047] The controller communication portion 26 per-
forms wireless communication with the first controller 14
and the second controller 16. Although it is possible to
adopt an arbitrary communication system for a commu-
nication system between the main body apparatus 10a
and each controller (14, 16), in this embodiment, a com-
munication system according to the standard of Blue-
tooth (registered trademark) is adopted.
[0048] The left terminal 28 is a terminal for performing
wire-communication between the CPU 20 and the first
controller 14 when the first controller 14 is attached to
the main body apparatus 10a, the CPU 20 transmits or
receives data to or from the first controller 14 via the left
terminal 28.
[0049] The right terminal 30 is a terminal for performing
wire-communication between the CPU 20 and the sec-
ond controller 16 when the second controller 16 is at-
tached to the main body apparatus 10a, the CPU 20
transmits or receives data to or from the second controller
16 via the right terminal 30.
[0050] In this embodiment, the data to be transmitted
from the CPU 20 to each controller (14, 16) is vibration
data for making each controller (14,16) vibrate. The vi-
bration data is generated, by the CPU 20, by executing
program that generates vibration data, by reading vibra-
tion data being stored, or the like. The vibration data is
data that indicates a vibration waveform (waveform of an
analog signal), and may be a signal of the vibration wave-
form itself (vibration signal), data that the vibration wave-
form is digitized, or data of a set of values respectively
indicating a frequency and an amplitude. On the other
hand, the data to be transmitted from each controller (14,
16) is operation data in a case where the operation but-
tons (14a, 16a) and the analog sticks (14b, 16b) respec-
tively provided in the controllers (14, 16) are operated.
However, other data such as various kinds of control sig-
nals etc. may be transmitted and received between the
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CPU 20 and the respective controllers (14, 16).
[0051] Thus, the main body apparatus 10a can perform
wire-communication and wireless communication with
the first controller 14 and the second controller 16, re-
spectively.
[0052] In addition, although illustration is omitted, the
left terminal 28 connects a power line for supplying a
power source from the charge stand 50 to a charge circuit
for the battery built in the first controller 14. This is true
about the right terminal 30.
[0053] The display driver 32 includes a GPU and a vid-
eo RAM, and generates, under instructions of the CPU
20, image data for a game screen (game image) to be
displayed on the display 12 in the video RAM, and outputs
the image data to the display 12. The D/A converter 34
converts sound data that is output from the CPU 20 into
an analog sound signal that is output to the speaker 38.
[0054] In addition, as described above, when display-
ing a game screen on the monitor of the television re-
ceiver 60 and outputting a sound from the speaker of the
television receiver 60, the CPU 20 transmits the AV data
to the television receiver 60 via the lower terminal 36 and
the charge stand 50.
[0055] The lower terminal 36 is a terminal for connect-
ing with the charge stand 50, and is a terminal for con-
necting a power line from an electric power supply circuit
that is incorporated in the charge stand 50 to a charge
circuit for charging the battery built in the game apparatus
10 (main body apparatus 10a). Moreover, the lower ter-
minal 36 is also a terminal for performing wire-commu-
nication with the charge stand 50.
[0056] In addition, the electric configuration of the
game apparatus 10 shown in Figure 3 is an example,
and should not be limited. For example, a touch panel
may be further provided as an input portion. In this case,
the touch panel is provided on the display 12. Otherwise,
a touch display that the touch panel is integrally formed
with the display 12 may be used. Moreover, an inertial
sensor (an acceleration sensor or/and gyro sensor) for
detecting a direction (attitude) or/and movement of the
game apparatus 10 may be provided.
[0057] Figure 4 is a block diagram showing a non-lim-
iting example electric configuration of the first controller
14 shown in Figure 1 to Figure 3. As shown in Figure 4,
the first controller 14 includes a controller control portion
70, and the controller control portion 70 is connected with
a terminal 72, a communication module 74, a memory
76, an operation button group 78, an analog stick 80 and
a vibration portion 82.
[0058] The controller control portion 70 includes a mi-
crocomputer(s), for example, and is in charge of overall
control of the first controller 14. The terminal 72 is pro-
vided in order to electrically connect with the left terminal
28 of the main body apparatus 10a when the first con-
troller 14 is attached to the main body apparatus 10a.
The communication module 74 is provided in order to
communicably connect with the main body apparatus
10a when the first controller 14 is separated from the

main body apparatus 10a. As described above, since the
wireless communication system according to the stand-
ard of Bluetooth (registered trademark) is adopted for the
controller communication portion 26 provided in the main
body apparatus 10a, and the communication module 74
also adopts a wireless communication system according
to the standard of Bluetooth (registered trademark).
[0059] Therefore, when the first controller 14 is at-
tached to the main body apparatus 10a, the controller
control portion 70 receives operation data of the opera-
tion button group 78 or/and the analog stick 80, and out-
puts the received operation data from the terminal 72.
On the other hand, when the first controller 14 is sepa-
rated from the main body apparatus 10a, the controller
control portion 70 receives the operation data as de-
scribed above, and transmits the received operation data
from the communication module 74 to the main body ap-
paratus 10a according to the above-described wireless
communication system.
[0060] Moreover, the controller control portion 70 re-
ceives (acquires), when the first controller 14 is attached
to the main body apparatus 10a, the vibration data that
is input from the terminal 72. On the other hand, the con-
troller control portion 70 receives and acquires, when the
first controller 14 is separated from the main body appa-
ratus 10a, the vibration data as described above by the
communication module 74.
[0061] The memory 76 is a nonvolatile storage device
such as a flash memory, for example, and is stored with
firmware and identification information (controller ID) of
the first controller 14. The controller control portion 70
performs various kinds of processing by executing the
firmware stored in the memory 76. Moreover, the con-
troller control portion 70 notifies the controller ID to the
main body apparatus 10a at the time that the first con-
troller 14 is wireless-communicably connected with the
main body apparatus 10a.
[0062] The operation button group 78 corresponds to
various kinds of the operation buttons 14a described
above, and the analog stick 80 corresponds to the analog
stick 14b described above. Information about the oper-
ation performed to the operation button group 78 and the
analog stick 80 (operation data) is repeatedly output to
the controller control portion 70 at a predetermined pe-
riod.
[0063] The vibration portion 82 includes a motor driver
82a and a vibration motor 82b, and the motor driver 82a
is controlled by the controller control portion 70. The con-
troller control portion 70 controls the vibration motor 82b
according to the vibration data transmitted from the main
body apparatus 10a. That is, upon receipt (acquisition)
of the vibration data from the main body apparatus 10a,
the controller control portion 70 outputs the acquired vi-
bration data to the motor driver 82a. The motor driver
82a generates, from the vibration data from the controller
control portion 70, a driving signal for making the vibration
motor 82b vibrate, and applies the generated driving sig-
nal to the vibration motor 82b. Therefore, the vibration
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motor 82b operates according to the vibration data from
the main body apparatus 10a.
[0064] For example, the vibration motor 82b is a linear
motor, and outputs (vibrates) with a pattern according to
an input waveform (vibration waveform) of an analog sig-
nal (vibration signal) such as a sound signal. However,
in this embodiment, the vibration data is data of a set of
a value of the frequency and a voltage value correspond-
ing to the amplitude, which corresponds to a signal value
(frequency and amplitude) at each time point of the an-
alog signal (vibration signal). By being applied with a volt-
age value indicated by the vibration data so as to increase
or decrease at a frequency indicated by the vibration data
in accordance with the signal value at each time point of
the vibration signal, a position of an internal weight is
changed, whereby the linear motor as the vibration motor
82b can output (vibrate) with the pattern according to the
input waveform.
[0065] In addition, although the linear motor is used as
the vibration motor 82b in this embodiment, there is no
necessity of being limited to this, and a piezoelectric el-
ement or a voice coil can be used, for example.
[0066] Moreover, the electric configuration of the first
controller 14 shown in Figure 4 is an example, and should
not be limited. For example, an inertial sensor (an accel-
eration sensor or/and gyro sensor) for detecting a direc-
tion (attitude) or/and movement of the first controller 14
may be provided.
[0067] Figure 5 is a block diagram showing a non-lim-
iting example electric configuration of the second con-
troller 16 shown in Figure 1 to Figure 3. As shown in
Figure 5, the second controller 16 includes a controller
control portion 90, and the controller control portion 90
is connected with a terminal 92, a communication module
94, a memory 96, an operation button group 98, an an-
alog stick100 and a vibration portion 102.
[0068] As shown in Figure 5, the electric configuration
of the second controller 16 is the same as the electric
configuration of the first controller 14 shown in Figure 4
in this embodiment, and therefore, a description about
respective components thereof is omitted.
[0069] In addition, although the electric configurations
of the first controller 14 and the second controller 16 are
made the same in this embodiment, but need not be the
same.
[0070] Figure 6 is an illustration view showing a non-
limiting example usage mode (first mode) of the game
apparatus 10. As shown in Figure 6, in the game appa-
ratus 10 of the first mode, the first controller 14 and the
second controller 16 are used in a state of being attached
to the main body apparatus 10a. In this case, a player
holds the game apparatus 10 with both hands, and op-
erates the first controller 14 with the left hand and the
second controller 16 with the right hand. That is, the game
apparatus 10 functions as a portable game apparatus.
[0071] Therefore, when the first controller 14 is oper-
ated, operation data is input to the CPU 20 through the
terminal 72 and the left terminal 28 from the controller

control portion 70. Similarly, when the second controller
16 is operated, operation data is input to the CPU 20
through the terminal 92 and the right terminal 30 from
the controller control portion 90.
[0072] Moreover, the vibration data from the CPU 20
is input to the controller control portion 70 via the left
terminal 28 and the terminal 72 of the first controller 14.
Similarly, the vibration data from the CPU 20 is input to
the controller controlling portion 90 via the right terminal
30 and the terminal 92 of the second controller 16.
[0073] In the first controller 14, the controller control
portion 70 inputs vibration data to the motor driver 82a,
and the motor driver 82a drives the vibration motor 82b
according to the vibration data. Moreover, in the second
controller 16, the controller control portion 90 inputs vi-
bration data to the motor driver 102a, and the motor driver
102a drives the vibration motor 102b according to the
vibration data.
[0074] When the vibration motor 82b provided in the
first controller 14 is driven, vibration that is generated by
the vibration motor 82b is conveyed to the both hands
holding the game apparatus 10. Moreover, when the vi-
bration motor 102b provided in the second controller 16
is driven, vibration that is generated by the vibration motor
102b is conveyed to the both hands holding the hold of
the game apparatus 10. That is, a player perceives the
vibration with both hands.
[0075] In addition, the vibration motor 82b and the vi-
bration motor 102b may be driven simultaneously, or may
be driven severally. Moreover, the vibration data of the
same content (frequency and voltage value) may be input
to the vibration motor 82b and the vibration motor 102b,
or the vibration data having different content may be in-
put. These are true also for a second mode and a third
mode respectively described later.
[0076] Figure 7 is an illustration view showing another
non-limiting example usage mode (second mode) of the
game apparatus 10. As shown in Figure 7, in the game
apparatus 10 of the second mode, the first controller 14
and the second controller 16 are used in a state of being
separated from the main body apparatus 10a. In this
case, a player holds the first controller 14 with the left
hand and the second controller 16 with the right hand,
and the main body apparatus 10a is placed in a state of
standing on a desk or stand. However, the state of stand-
ing the main body apparatus 10a means a state where
the display surface of the display 12 provided on the main
body apparatus 10a is perpendicular to the horizontal
plane or slightly inclined from the vertical direction. For
example, it is possible to render the main body apparatus
10a in a standing state by putting the main body appa-
ratus 10a on the charge stand 50.
[0077] In the second mode, when the first controller 14
is operated, the operation data from the controller control
portion 70 is transmitted from the communication module
74, and is received in the controller communication por-
tion 26 to be input to the CPU 20. Similarly, when the
second controller 16 is operated, the operation data from
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the controller control portion 90 is transmitted from the
communication module 94, and is received in the con-
troller communication portion 26 to be input to the CPU
20.
[0078] Moreover, the vibration data from the CPU 20
is transmitted from the controller communication portion
26, and is received by the communication module 74 of
the first controller 14 to be input to the controller control
portion 70. Similarly, the vibration data from the CPU 20
is transmitted from the controller communication portion
26, and is received by the communication module 94 of
the second controller 16 to be input to the controller con-
trol portion 90.
[0079] As described for the first mode, the vibration
motor 82b of the first controller 14 is driven according to
the vibration data from the controller control portion 70,
and the vibration motor 102b of the second controller 16
is driven according to the vibration data from the control-
ler control portion 90.
[0080] When the vibration motor 82b provided in the
first controller 14 is driven, the vibration generated by the
vibration motor 82b is conveyed to the left hand that holds
the first controller 14, and when the vibration motor 102b
provided in the second controller 16 is driven, the vibra-
tion generated by the vibration motor 102b is conveyed
to the right hand that holds the second controller 16. That
is, a player perceives the vibration by the left hand and
the right hand, respectively.
[0081] In addition, when the first controller 14 and the
second controller 16 are used while being separated from
the main body apparatus 10a, it is necessary to wirelessly
communicably connect them with the main body appa-
ratus 10a. Since the wireless communication is per-
formed according to the standard of Bluetooth (registered
trademark) in this embodiment, at the time that the power
of the game apparatus 10 (main body apparatus 10a) is
turned on, or at the time that an application such as a
game is started, the main body apparatus 10a is con-
nected to (paired with) the controllers (14, 16, etc.).
[0082] In this case, the main body apparatus 10a (par-
ent machine) is set in a mode (pairing mode) capable of
searching the controller (child machine such as 14, 16
etc.), whereas the controller (14, 16 etc.) is also set in a
pairing mode capable of searching the main body appa-
ratus 10a by operating a predetermined operation button
(14a, 16a etc.). When the main body apparatus 10a
searches the controller (14, 16, etc.) that emits a prede-
termined signal and detects the controllers (14, 16, etc.),
connection is performed. When the connection is com-
pleted, the main body apparatus 10a is registered with
identification information (controller ID) of the connected
controller (14, 16, etc.). This is true for a case where a
further controller such as a third controller 120 described
later is wirelessly communicably connected to the main
body apparatus 10a.
[0083] Figure 8 is an illustration view showing another
non-limiting example usage mode (third mode) of the
game apparatus 10. As shown in Figure 8, in the game

apparatus 10 of the third mode, the first controller 14 and
the second controller 16 are used in a status of being
separated from the main body apparatus 10a, like a case
of the second mode. However, in the third mode, the first
controller 14 and the second controller 16 are coupled
to each other using a connection member 18 so as to be
used as a single controller that the first controller 14 and
the second controller 16 are provided integrally (herein-
after, may be called a "controller 110").
[0084] Although a detailed description is omitted, the
connection member 18 is formed in a shape of a quad-
rangular prism or a hollow hexahedron, and a rail member
that is the same as the rail member 10b is provided on
a surface (first side surface) that the first controller 14 is
attached/detached and a rail member that is the same
as the rail member 10c is provided on a surface (second
side surface) that the second controller 16 is attached/de-
tached. However, the first side surface is a surface op-
posite to the second side surface.
[0085] In the third mode, a player operates the first
controller 14 with the left hand and the second controller
16 with the right hand while holding the controller 110
with both hands. Moreover, the main body apparatus 10a
is placed in a state of standing on a desk or stand, like
the second mode.
[0086] Therefore, when the first controller 14 is oper-
ated, operation data from the controller control portion
70 is transmitted from the communication module 74,
and is received by the controller communication portion
26 to be input to the CPU 20. Similarly, when the second
controller 16 is operated, operation data from the con-
troller control portion 90 is transmitted from the commu-
nication module 94, and is received by the controller com-
munication portion 26 to be input to the CPU 20.
[0087] Moreover, vibration data from the CPU 20 is
transmitted from the controller communication portion
26, and is received by the communication module 74 of
the first controller 14 to be input to the controller control
portion 70. Similarly, the vibration data from the CPU 20
is transmitted from the controller communication portion
26, and is received by the communication module 94 of
the second controller 16 to be input to the controller con-
trol portion 90.
[0088] Also in this case, as described in the first mode,
the vibration motor 82b of the first controller 14 is driven
according to the vibration data from the controller control
portion 70, and the vibration motor 102b of the second
controller 16 is driven according to the vibration data from
the controller control portion 90.
[0089] When the vibration motor 82b provided in the
first controller 14 is driven, vibration generated by the
vibration motor 82b is conveyed to the both hands that
hold the controller 110. Moreover, when the vibration mo-
tor 102b provided in the second controller 16 is driven,
vibration generated by the vibration motor 102b is con-
veyed to the both hands that hold the controller 110. That
is, a player perceives the vibration with both hands.
[0090] Figure 9 is an illustration view showing a further
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non-limiting example usage mode (fourth mode) of the
game apparatus 10. As shown in Figure 9, in the game
apparatus 10 of the fourth mode, a third controller 120 is
used instead of the first controller 14 and the second
controller 16. In this case, the game apparatus 10 is con-
stituted by the main body apparatus 10a and the third
controller 120.
[0091] In addition, although the first controller 14 and
the second controller 16 are separated from the main
body apparatus 10a in an example shown in Figure 9, if
not using the first controller 14 and the second controller
16, these may be in a state of being attached to the main
body apparatus 10a.
[0092] In the fourth mode, a player holds and operates
the third controller 120 with both hands. Moreover, the
main body apparatus 10a is placed in a state of standing
on a desk or stand, like the second mode and the third
mode.
[0093] The third controller 120 is provided with various
kinds of operation buttons 120a and two left and right
analog sticks (a left analog stick 158 and a right analog
stick 160) 120b. Moreover, the third controller 120 is pro-
vided with two vibration motors (vibration motor 162b and
vibration motor 164b) 120c in interiors of two left and right
grip portions. The third controller 120 having such a con-
figuration is the same as the controller 110 of the third
mode about a function of being operated and a function
making vibration to be perceived, but it is possible to say
that this is a controller that can be held more easily than
the controller 110.
[0094] Figure 10 is a block diagram showing a non-
limiting example electric configuration of the third con-
troller 120. As shown in Figure 10, the third controller 120
includes a controller control portion 150, and the control-
ler control portion 150 is connected with a communication
module 152, a memory 154, an operation button group
156, a left analog stick 158, a right analog stick 160, a
left vibration portion 162 and a right vibration portion 164.
The left vibration portion 162 includes a motor driver 162a
and a vibration motor 162b, and the motor driver 162a is
connected to the controller control portion 150. Moreover,
the right vibration portion 164 includes a motor driver
164a and a vibration motor 164b, and the motor driver
164a is connected to the controller control portion 150.
Moreover, the operation button group 156 corresponds
to various kinds of operation buttons 120a.
[0095] Since respective components shown in Figure
10 have the same function as those of respective com-
ponents provided in the first controller 14 shown in Figure
4, a duplicate description is omitted.
[0096] In addition, since the third controller 120 is not
attached to the main body apparatus 10a, terminals like
the terminal 72 and the terminal 92 are not provided.
However, when making the third controller 120 connect-
able with the main body apparatus 10a using a signal
cable, terminals for connecting the signal cable are pro-
vided in the main body apparatus 10a and the third con-
troller 120, respectively.

[0097] In the fourth mode, when the third controller 120
is operated, operation data from the controller control
portion 150 is transmitted from the communication mod-
ule 152, and is received by the controller communication
portion 26 to be input to the CPU 20.
[0098] Moreover, the vibration data from the CPU 20
is transmitted from the controller communication portion
26, and is received by the communication module 152
of the third controller 120 to be input to the controller
control portion 150. In the third controller 120, according
to the vibration data, the controller control portion 150
drives the vibration motor 162b of the left vibration portion
162 and the vibration motor 164b of the right vibration
portion 164. However, the vibration data transmitted from
the CPU 20 may have the same content for the vibration
motor 162b and the vibration motor 164b, or may have
different contents.
[0099] When the vibration motor 162b provided in the
left grip portion of the third controller 120 is driven, vibra-
tion generated by the vibration motor 162b is conveyed
to both hands that hold the third controller 120. Moreover,
when the vibration motor 164b provided in the right grip
portion of the third controller 120 is driven, vibration gen-
erated by the vibration motor 164b is conveyed to both
hands that hold the third controller 120. That is, a player
perceives the vibration with both hands.
[0100] Although the third controller 120 having a shape
as shown in Figure 9 is used in this embodiment as the
further controller different from the first controller 14 and
the second another controller 16, the shape of the further
controller does not need to be limited. For example, as
the further controller, controllers of other shapes may be
used, such as a shape of the model gun, a shape imitating
an animation character or game character, a shape im-
itating an instrument, a shape imitating a writing instru-
ment. Thus, it is possible to use, as the further controller,
not only a controller whose housing has a further shape
but also a controller attaching the first controller 14 or/and
the second controller 16 to an attachment. For example,
an attachment having a shape imitating a handle of cars
or airplanes, an attachment having a shape of a model
gun, an attachment having a shape imitating a sword, or
the like can be used.
[0101] For example, when a shape of a controller dif-
fers, it is conceivable that a weight of the controller also
differs. Moreover, when a shape of a controller differs, it
is conceivable that a locating positon of the vibration mo-
tor incorporated in the housing of the controller also dif-
fers. These are true for a case where the first controller
14 or/and the second controller 16 are attached to the
attachment. That is, a characteristic as a whole appara-
tus differs in a case of the first mode that the first controller
14 and the second controller 16 are attached to the main
body apparatus 10a and the game apparatus 10 is vi-
brated, a case of the second mode that the first controller
14 and the second controller 16 are individually vibrated,
a case of the third mode that the first controller 14 and
the second controller 16 (controller 110) are integrally
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vibrated, or a case of the fourth that the further controller
such as the third controller 120 is vibrated. However, in
this embodiment, the term "apparatus" means the game
apparatus 10, the first controller 14, the second controller
16, the controller 110 or the further controller (the third
controller 120 etc.). Moreover, the characteristic of the
whole apparatus means at least one of a form or shape
of the whole apparatus, a weight of the whole apparatus
and an arranging position of the vibration motor in the
whole apparatus. It is conceivable that when the charac-
teristic of the whole apparatus differs, the vibration to be
perceived by the player also differs.
[0102] Figure 11 is a non-limiting example graph that
shows a change of a vibration acceleration av (m/s2) cor-
responding to a frequency f (Hz) when applying a prede-
termined voltage E (here, 3Vpp of a rated value) to the
vibration motor 82b, 102b, and 162b and 164b (14c, 16c,
and 120c) provided in the first controller 14, the second
controller 16, and the third controller 120. Here, the vi-
bration acceleration av means a value indicative of a dif-
ference between a maximum value and a minimum value
of an acceleration of a body to be vibrated when a pre-
determined voltage E is applied. Although the vibration
acceleration av is a value that differs dependent on a
weight etc. of the product incorporating the vibration mo-
tor(s) 82b, 102b, 162b, 164b, in Figure 11, a relationship
between the applied voltage E and the vibration accel-
eration av under a specific condition is shown.
[0103] When the frequency f is constant, the larger vi-
bration acceleration av, the vibration having the larger
amplitude A becomes. On the other hand, when the vi-
bration acceleration av is constant, the higher frequency
f, the vibration having the smaller amplitude A becomes.
[0104] As shown in Figure 11, for the vibration motor
82b, 102b, 162b or 164b used in this embodiment, the
vibration acceleration av changes between approximate-
ly 100 Hz and 500 Hz of the frequency f. Therefore, as
for the vibration motor 82b, 102b, 162b or 164b, the vi-
bration acceleration av is changed, and further, the am-
plitude is changed by changing the frequency f. Moreo-
ver, as seen from the graph in Figure 11, the vibration
motor 82b, 102b, 162b or 164b used in this embodiment
is such a vibration motor having resonance frequencies
at two points near 160 Hz (portion (a) in Figure 11) and
near 320 Hz (portion (b) in Figure 11) and thus the vibra-
tion acceleration av becomes large at the two points.
[0105] In addition, since the weight is vibrated obliquely
with respect to a housing of the vibration motor in the
vibration motor 82b, 102b, 162b or 164b used in this em-
bodiment, it is constituted to have two resonance fre-
quencies corresponding to a longitudinal direction and a
lateral direction of the housing of the vibration motor.
[0106] In this embodiment, the vibration data is input
to an operating system from an application program.
Then, the vibration data is transmitted to the first control-
ler 14, the second controller 16 or the third controller 120
from the operating system. Since the application program
and the operating system are executed by the CPU 20,

respectively, the CPU 20 functions as an application ex-
ecution portion and an operating system execution por-
tion. Moreover, since the operating system execution
portion controls main body functions, the CPU 20 func-
tions also as a vibration control portion that controls the
vibration of the vibration motor 82b, 102b, 162b or 164b.
[0107] As described above, in this embodiment, the
controller to be used may be changed according to the
usage mode of the game apparatus 10, and a commu-
nication method that the vibration data is transmitted to
the first controller 14 and the second controller 16 may
differ. Therefore, in this embodiment, it is constituted to
determine the usage mode of the game apparatus 10 at
the timing that an application that contains the vibration
control is started, the timing that a predetermined event
occurs, and so on.
[0108] However, it is determined whether the first con-
troller 14 and the second controller 16 are attached to
the main body apparatus 10a prior to determining the
usage mode of the game apparatus 10, and when the
first controller 14 and the second controller 16 are sep-
arated from the main body apparatus 10a, the pairing
processing is performed between the main body appa-
ratus 10a and each of the first controller 14, the second
controller 16 and the further controller (the third controller
120).
[0109] For example, when the application program of
a game is to be executed, the player selects, with refer-
ring to a setting screen (not shown) of the usage mode
of the game apparatus 10, the game is to be played with
which one of the usage modes of the first mode to the
fourth mode. Moreover, in the fourth mode, there is an
occasion that a further controller such as the third con-
troller 120 etc. can be selected. This selection result is
notified to the operating system that controls the main
body functions. However, dependent on the kind of the
application, the usage mode of the game apparatus 10
determined in advance or/and presence or absence of
use of the further controller such as the third controller
120 may be forcedly selected.
[0110] In addition, as described later, when playing a
game by a plurality of players, a controller to be used is
selected for each player. Therefore, when playing a game
by a plurality of players, an application program identifies
a controller to be used for each player, and then, instructs
the operating system to generate vibration in a controller
used by a player to whom the vibration is to be presented,
and sends (inputs) the vibration data for the vibration to
be presented.
[0111] When the game apparatus 10 is used in the first
mode, the CPU 20 transmits the vibration data to the first
controller 14 and the second controller 16 by wire-com-
munication. Moreover, when the game apparatus 10 is
used in the second mode or the third mode, the CPU 20
transmits the vibration data to the first controller 14 and
the second controller 16 by wireless communication. The
vibration motor 82b is driven according to the vibration
data from the controller control portion 70 in the first con-
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troller 14, and the vibration motor 102b is driven accord-
ing to the vibration data from the controller control portion
90 in the second controller 16. The applied voltage E
having a voltage value indicative of the amplitude A in-
cluded in the vibration data is applied to the vibration
motor 82b and the vibration motor 102b. However, the
amplitude is not uniquely determined with respect to the
voltage value specified by the vibration data, but the am-
plitude of actual vibration is determined by the frequency
f of vibration and the characteristic of the housing of the
device.
[0112] Here, as shown in Figure 11, even if the voltage
E of the same voltage value (in Figure 11, 3 Vpp) is ap-
plied, the vibration acceleration av generated by the vi-
bration motors 82b and 102b differ depending on the fre-
quency f at which the voltage is increased or decreased.
Especially, the vibration acceleration av becomes larger
in a frequency band including the resonance frequency
and neighboring frequencies, and depending on the vi-
bration characteristic of the housing of the first controller
14 or the second controller 16, an unpleasant sound
(chatter sound) may be generated as rattle (rattling).
[0113] In this embodiment, as for the vibration data
comprising a set of a value indicative of the frequency f
and a voltage value indicative of the amplitude A, when
the frequency f is the resonance frequency or neighbor-
ing frequencies, by multiplying the applied voltage E of
the voltage value indicating the amplitude A by a prede-
termined coefficient (limiter coefficient), the applied volt-
age E that is to be actually input to the vibration motor
82b or 102b is decreased. That is, a magnitude of the
applied voltage E is limited at the resonance frequency
or neighboring frequencies. Thus, it is possible to present
the vibration with substantially uniform vibration acceler-
ation av in an entire frequency band (for example, 80 Hz
to 600 Hz) that the vibration is to be presented by the
vibration motor 82b or 102b of this embodiment.
[0114] Figure 12 is a non-limiting example graph that
shows a change of the applied voltage E to the first con-
troller 14 and the second controller 16 corresponding to
the frequency in this embodiment. Figure 12 illustrates
only a partial frequency band including two resonance
frequencies in the entire frequency band that the vibration
is to be presented. This is true for Figure 13 described
later.
[0115] As shown in Figure 12, the voltage E of the rated
value (3 Vpp) is applied at frequencies f from 160 Hz to
170 Hz, and the applied voltage E is linearly decreased
at frequencies f from 170 Hz to 178 Hz. The voltage E of
2.04 Vpp is applied at a frequency f of 178 Hz. The voltage
E of 2.04 Vpp is applied at frequencies f from 178 Hz to
190 Hz, and the applied voltage E is increased linearly
up to the rated value (3 Vpp) from 190 Hz to 200 Hz. The
voltage E of the rated value (3 Vpp) is applied at frequen-
cies f from 200 Hz to 310 Hz, and the applied voltage E
is linearly decreased from 310 Hz to 322 Hz. The voltage
E of 1.71 Vpp is applied at a frequency f of 322 Hz. The
voltage E of 1.71 Vpp is applied at frequencies f from 322

Hz to 344 Hz, and the applied voltage E is linearly in-
creased up to the rated value (3 Vpp) from 344 Hz to 356
Hz. The voltage E of the rated value (3 Vpp) is applied
at frequencies f from 356 Hz to 380 Hz.
[0116] Thus, in this embodiment, the applied voltage
E is decreased in a relatively wide frequency band. As
described above, in this embodiment, it is controlled so
that the applied voltage E is decreased at the resonance
frequency and near the resonance frequency of the vi-
bration motor 82b or 102b. However, the resonance fre-
quency of the vibration motor 82b or 102b may be slightly
different for each individual due to manufacturing error
or the like. By decreasing the applied voltage E in a rel-
atively wide frequency band as in this embodiment, it is
possible to cope with the difference between individuals.
[0117] In addition, the graph shown in Figure 12, for
the convenience of the drawing, a scale width is changed
in the first half of the frequency band (frequencies f from
160 Hz to 210 Hz) and the second half (frequencies f
from 280 Hz to 380 Hz). This is true for the graph shown
in Figure 13.
[0118] In this embodiment, as described above, when
using the game apparatus 10 in the fourth mode, the third
controller 120 is used instead of the first controller 14 and
the second controller 16.
[0119] Moreover, when the game apparatus 10 is used
in the fourth mode and the third controller 120 is used as
the further controller, the CPU 20 transmits the vibration
data to the third controller 120 by wireless communica-
tion. In the third controller 120, the vibration motor 162b
and the vibration motor 164b are driven according to the
vibration data from the controller control portion 150. In
also the fourth mode, the voltage E of the voltage value
indicating the amplitude A included in the vibration data
is applied to the vibration motor 162b and the vibration
motor 164b.
[0120] Figure 13 is a non-limiting example graph that
shows a frequency change of the applied voltage E to
the third controller 120 in this embodiment.
[0121] As shown in Figure 13, when using the third
controller 120 in the fourth mode, the voltage E of the
rated value (3 Vpp) is applied at frequencies f from 160
Hz to 322 Hz, and the applied voltage E is linearly de-
creased from 322 Hz to 344 Hz. The voltage E of 1.71
Vpp is applied at a frequency f of 344 Hz. The applied
voltage E is linearly increased up to the rated value (3
Vpp) at frequencies f from 344 Hz to 356 Hz. The voltage
E of the rated value (3 Vpp) is applied at frequencies f
from 356 Hz to 380 Hz.
[0122] When using the third controller 120 in the fourth
mode, as compared with one of the first mode to the third
mode, a frequency band width that the applied voltage
E is to be decreased is narrow. Moreover, as shown in
Figure 13, in the frequency band of the resonance fre-
quency of 160 Hz and its near, the applied voltage E is
not decreased. Furthermore, a frequency band that the
applied voltage E is decreased is made narrow also in
the frequency band of the resonance frequency of 320
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Hz and its near.
[0123] Thus, a reason why the voltage E having a
change manner different from those in one of the first to
third modes is applied when using the third controller 120
in the fourth mode is that since the third controller 120 is
heavier than the controller 110, if the voltage E having
the same value as the vibration motor 82b or 102 of the
first controller 14 or the second controller 16 is applied,
the vibration to be conveyed becomes weak. That is, it
is because the characteristics of the devices to be vibrat-
ed differ. Moreover, in the third controller 120, even in a
frequency band including the resonance frequency of
320 Hz and neibouring frequencies, the vibration is not
intensified as the unpleasant sound (chatter sound) is
generated, so the voltage value is locally decreased.
[0124] Therefore, in the fourth mode, it is intended to
make the player perceive the vibration with the same or
similar intensity when using either the controller 110 or
the third controller 120 by making the applied voltage E
larger than those of the first to third modes within a range
not exceeding the rated value (3 Vpp) in the entire fre-
quency band that the vibration is to be presented.
[0125] In addition, it is not necessary to make the vi-
bration perceived by the player be the same necessarily
for each usage mode. As described above, also in this
embodiment, in the first to third embodiments, a changing
rate of the voltage E applied to the first controller 14 and
the second controller 16 is made to be the same in the
entire frequency band that the vibration is to be present-
ed. That is, the vibration is not controlled for each usage
mode in the first - third modes. This is because even if
there is a difference in the vibration perceived by the play-
er in a case where the usage mode is largely different as
in the first-third modes in this embodiment, it is easy for
the player to recognize a reason why the vibration differs,
and thus, it is difficult for the player to feel uncomfortable.
On the other hand, since the third mode and the fourth
mode are modes that the controller (110, 120) is held
with both hands, and thus, the usage modes are close
to each other, an uncomfortable feeling due to a differ-
ence in vibration is likely to occur. Therefore, the control
between the third mode and the fourth mode as in the
embodiment is suitable.
[0126] However, as described above, the whole game
apparatus 10 that the main body apparatus 10a and the
controller (14, 16) are integrated vibrated in the first
mode, the first controller 14 and the second controller 16
are respectively vibrated in the second mode, and the
controller 110 integrated to be connected by the connec-
tion member 18 is vibrated in the third mode, and there-
fore, when making the vibration motor 82b or 102b vibrate
with the same amplitude A and the same frequency f, the
vibration that the player perceives becomes different in
each of the first - third modes. Therefore, in each of the
first - third modes, a changing rate of the applied voltage
E may be controlled for each frequency band according
to the characteristics of the vibrating bodies in each of
the modes, i.e. the whole game apparatus 10, the re-

spective controllers (14, 16) or the integrated controller
110 (14+16).
[0127] In the above examples, description is made on
a case where the first controller 14 and the second con-
troller 16 that constitute the game apparatus 10 are used,
and a case where instead of the first controller 14 and
the second controller 16, the third controller 120 that is
different from these controllers (14, 16) is used. However,
in the game apparatus 10 of this embodiment, while using
the first controller 14 and the second controller 16, the
third controller 120 can be also used simultaneously.
[0128] Figure 14 is an illustration view showing a non-
limiting example game system (vibration control system)
200 of this embodiment. As shown in Figure 14, the game
system 200 includes the game apparatus 10 and the third
controller 120, and the third controller 120 is used togeth-
er with the first controller 14 and the second controller
16 (controller 110) that constitute the game apparatus
10. Therefore, when the vibration data is transmitted to
the first controller 14, the second controller 16 and the
third controller 120 simultaneously from the main body
apparatus 10a, the controller 110 and the third controller
120 can be vibrated simultaneously.
[0129] The game system 200 further comprises a
charge stand 50 and a television receiver 60, and the
charge stand 50 is connected to the television receiver
60 using a cable such as an HDMI (registered trademark)
cable, and the main body apparatus 10a is put on the
charge stand 50 in a state capable of performing com-
munication with this charge stand 50. Therefore, when
AV data is transmitted to the television receiver 60 from
the main body apparatus 10a, a game screen is displayed
on a monitor of the television receiver 60, and a voice
or/and music is output from a speaker of the television
receiver 60.
[0130] Moreover, in the game system 200, two players
play the game when a first player uses the controller 110
and a second player uses the third controller 120. In this
case, the game apparatus 10 is used in the third mode.
However, the first player may use the first controller 14
and the second controller 16 individually. That is, it is
possible to use the game apparatus 10 in the second
mode.
[0131] In such the game system 200, the main body
apparatus 10a is communicably connected with not only
the first controller 14 and the second controller 16 but
third controller 120. In this case, the main body apparatus
10a acquires the identification information of the first con-
troller 14, the second controller 16 and the third controller
120.
[0132] Moreover, it is necessary for the main body ap-
paratus 10a to know whether the game apparatus 10 is
to be used in the second mode or in the third mode. How-
ever, when the third controller 120 is used in addition to
the first controller 14 and the second controller 16, the
third controller 120 is subjected to vibration control as in
a case of the fourth mode. That is, the coefficient data in
the case of the fourth mode is used.
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[0133] Therefore, when an application program of a
game is executed as described above, when playing the
game by two or more persons is selected, each player
selects the controller to be used. Moreover, the player
that uses the first controller 14 and the second controller
16 further selects whether the game apparatus 10 is to
be used in the second mode or the third mode.
[0134] In the game system 200, the application pro-
gram also notifies information on the usage mode of the
game apparatus 10 to the operating system that controls
execution of the main body functions.
[0135] However, in the main body apparatus 10a, the
application program identifies the player that uses the
controller 110 (the first controller 14 and the second con-
troller 16), and the player that uses the third controller
120. The application program determines the controller
that is used by the player to whom the vibration is to be
presented, and instructs the operating system to gener-
ate the vibration to the determined controller and sends
(inputs) the vibration data for the vibration to be present-
ed. When receiving the vibration data from the application
program, the operating system transmits, in addition to
the vibration data, the controller ID of the controller that
the vibration is to be generated.
[0136] In addition, since eight (8) controllers are con-
nectable to the main body apparatus 10a at the maxi-
mum, in Figure 14, the third controller 120 is further con-
nectable.
[0137] Moreover, as described above, other control-
lers that a shape or/and weight differ from those of the
third controller 120 may be connected.
[0138] Figure 15 is an illustration view showing a non-
limiting example memory map 300 of the RAM 22 shown
in Figure 3. As shown in Figure 15, the RAM 22 includes
a program storage area 302 and a data storage area 304.
Various programs are stored in the program storage area
302. Various programs may be partly or entirely read
from the flash memory 24 at a proper timing after a power
supply of the game apparatus 10 is turned on, and stored
in the RAM 22.
[0139] In addition, in replace with the flash memory 24,
various programs may be acquired from a memory at-
tachable/detachable to or from the game apparatus 10
or an optical disk, and when the game apparatus 10 is
provided with a function of communication with other in-
formation processing apparatus (computers), various
programs may be acquired (downloaded) directly or via
a network from the other information processing appa-
ratus.
[0140] As shown in Figure 15, the program storage ar-
ea 302 is stored with a main processing program 302a,
an image generation program 302b, an image display
program 302c, a communication program 302d, an op-
eration detection program 302e, a usage mode determi-
nation program 302f, a player setting program 302g, a
vibration control program 302h, an application program
302i, etc.
[0141] The main processing program 302a is a pro-

gram (operating system) for processing a main routine
of an operation of the game apparatus 10. The image
generation program 302b is a program for generating
image data corresponding to images to be displayed on
the display 12 with using image generation data 304b
including polygon data, texture data, etc. The image dis-
play program 302c is a program for outputting the image
data generated according to the image generation pro-
gram 302b to the display 12.
[0142] The communication program 302d is a program
for performing transmission and reception of the data
(communication) with controllers such as the first con-
troller 14, the second controller 16 and the third controller
120. The operation detection program 302e is a program
for detecting operation data from the controllers such as
the first controller 14, the second controller 16 and the
third controller 120 and for storing the operation data in
an operation data buffer 304a. However, information ca-
pable of individually identifying the controller is added to
the operation data transmitted from each of the control-
lers.
[0143] The usage mode determination program 302f
is a program for determining the usage mode of the game
apparatus 10. However, the usage mode determination
program 302f determines also whether the third controller
120 is to be used. That is, the usage mode determination
program 302f, determines the usage mode (connection
manner) of the first controller 14, the second controller
16, and the further controller (the third controller 120)
different from these controllers.
[0144] The player setting program 302g is a program
for setting a type of controller (14, 16,110,120) to be used
for each player when a plurality of players play (operate)
the application.
[0145] The vibration control program 302h is a program
for controlling the drive of the vibration motors 82b, 102b,
162b and 164b (14c, 16c, 120c) provided in the control-
lers (14, 16,120) communicably connected to the main
body apparatus 10a in response to a request from the
application program 302i.
[0146] The application program 302i is a program
about applications such as a game, as described above.
However, in this embodiment, it may be requested (de-
manded) by the operating system to present the vibration
and the vibration data may be input to the operating sys-
tem during execution of the application program 302i.
Moreover, in this specification, the application program
302i means programs not included in the main body func-
tions.
[0147] In addition, although illustration is omitted, the
program storage area 302 is also stored with a program
for a further main body function performing transmis-
sion/reception of messages. Moreover, other application
programs different from the application program 302i
may be stored in the program storage area 302.
[0148] In the data storage area 304, the operation data
buffer 304a, the image generation data 304b, coefficient
data 304c, usage mode data 304d, third controller use

23 24 



EP 3 343 327 A1

14

5

10

15

20

25

30

35

40

45

50

55

data 304e, vibration data 304f, etc. are stored.
[0149] The operation data buffer 304a is stored with
the operation data detected by the operation data detec-
tion program 302e according to time series. The image
generation data 304b is data for generating image data
corresponding to images (screens) to be displayed on
the display 12, such as polygon data, texture data, etc.
[0150] The coefficient data 304c is data about coeffi-
cients for controlling the applied voltage E of the vibration
motors 82b, 102b, 162b and 164b for each frequency
band, and is set in advance according to the usage mode
of the game apparatus 10.
[0151] Figure 16 is an illustration view showing a non-
limiting example coefficient data 304c. As shown in Fig-
ure 16, according to the usage mode of the game appa-
ratus 10, a plurality of sets of coefficients αi (alpha i), βi
(beta i) (i= 1, 2, --, n) corresponding to frequencies fa, fb,
--, fn are stored. In this embodiment, each of the frequen-
cies fa, fb, --, fn is a representative value for each pre-
determined band width (10 Hz, for example) in the entire
frequency band (from 80 Hz to 600 Hz) that the vibration
is to be presented. The coefficient data 304c is set with
the coefficient αi for each of the frequencies fa, fb, --, fn
corresponding to the first to third modes, and the coeffi-
cient βi for each of the frequencies fa, fb, --, fn corre-
sponding to the fourth mode (the third controller 120 is
used). However, the coefficient αi and the coefficient βi
are set based on test or experiment, etc. wherein the first
controller 14, the second controller 16 and the third con-
troller 120 are used in the first - fourth modes. However,
the coefficient αi and the coefficient βi may be calculated
using mathematical formula.
[0152] In addition, although the same coefficient data
is used in the first to third modes in this embodiment as
described above, since the characteristic of the whole
apparatus to be vibrated differ for each usage mode, dif-
ferent coefficient data may be used in the first to third
modes.
[0153] Moreover, although the coefficient βi about a
case where the third controller 120 is used in the fourth
mode in this embodiment, when using a further controller
different from the third controller 120, a coefficient ac-
cording to the further controller may be set.
[0154] Returning to Figure 15, the usage mode data
304d is a data about the usage mode of the game appa-
ratus 10 determined according to the usage mode deter-
mination program 302f. For example, the usage mode
data 304d consists of a 2-bit register, and "00" is set to
the register when the first mode is determined, "01" is
set to the register when the second mode is determined,
"10" is set to the register when the third mode is deter-
mined, and "11" is set to the register when the fourth
mode is determined.
[0155] The third controller use data 304e is a data for
determining whether the third controller 120 is to be used.
The vibration data 304f is vibration data that is input from
the application program 302i, and may be corrected ac-
cording to the usage mode. In correcting the vibration

data 304f, the coefficient data 304c is referred to. Cor-
recting the vibration data is equivalent to controlling the
corresponding waveform of the vibration signal (vibration
waveform) for each frequency band.
[0156] Although illustration is omitted, the data storage
area 304 is stored with other data necessary for control-
ling the operation of the game apparatus 10, and provided
with a counter(s) (timer(s)) necessary for controlling the
operation of the game apparatus 10.
[0157] Figure 17 and Figure 18 are flow charts showing
non-limiting example usage mode determination
processing of the CPU 20 shown in Figure 3. For exam-
ple, the CPU 20 starts the usage mode determination
processing in response to a predetermined timing that
an application including processing for presenting vibra-
tion is started, that a predetermined event occurs in the
application concerned, etc.
[0158] As shown in Figure 17, when the usage mode
determination processing is started, the CPU 20 deter-
mines, in a step S1, whether the first controller 14 and
the second controller 16 are attached to the main body
apparatus 10a. For example, the CPU 20 outputs from
each of the left terminal 28 and the right terminal 30 a
signal for checking whether the controllers are attached,
and determines whether there is any response from each
of the first controller 14 and the second controller 16.
[0159] If "YES" is determined in the step S1, that is, if
the main body apparatus 10a is attached with the first
controller 14 and the second controller 16, the usage
mode of the game apparatus 10 is set in the first mode
in a step S3, and as shown in Figure 18, the usage mode
determination processing is terminated. In the step S3,
the CPU 20 makes the data storage area 304 of the RAM
22 store the usage mode data 304d that a value of the
register is "00."
[0160] On the other hand, if "NO" is determined in the
step S1, that is, if the main body apparatus 10a is not
attached with the first controller 14 and the second con-
troller 16, connection registration processing (pairing) for
the controller is performed by wireless communication in
a step S5.
[0161] Subsequently, it is determined, in a step S7,
whether communication connection with the first control-
ler 14 and the second controller 16 is completed. If "NO"
is determined in the step S7, that is, if the communication
connection with the first controller 14 and the second
controller 16 is not completed, it is determined, in a step
S9, whether communication connection with the third
controller 120 is completed.
[0162] If "NO" is determined in the step S9, that is, if
the communication connection with the third controller
120 is not completed, the process returns to the step S5.
On the other hand, if "YES" is determined in the step S9,
that is, if the communication connection with the third
controller 120 is completed, it is determined, in a step
S11, whether a predetermined time period (for example,
5 to 10 seconds) elapses after starting the connection
registration processing in the step S5. This is true in a
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step S19 described later.
[0163] If "NO" is determined in the step S11, that is, if
the predetermined time period does not elapse, the proc-
ess returns to the step S5. If "YES" is determined in the
step S 11, that is, if the predetermined time period elaps-
es, it is set to use the third controller 120 in the fourth
usage mode in a step S 13, and then, the usage mode
determination processing is terminated. Specifically, in
the step S13, the CPU 20 makes the data storage area
304 of the RAM 22 store the usage mode data 304d that
a value of the register is "11" and the third controller use
data 304e indicating that the third controller 120 is to be
used.
[0164] Moreover, if "YES" is determined in the step S7,
that is, if the communication connection with the first con-
troller 14 and the second controller 16 is completed, it is
determined, in a step S 15, whether the communication
connection with the third controller 120 is completed. If
"YES" is determined in the step S 15, it is set to use the
third controller 120 in addition to the first controller 14
and the second controller 16 in a step S 17, and the proc-
ess proceeds to a step S21 shown in Figure 18. Specif-
ically, in the step S 17, the CPU 20 makes the data stor-
age area 304 of the RAM 22 the third controller use data
304e indicating that the third controller 120 is to be used.
[0165] On the other hand, if "NO" is determined in the
step S 15, it is determined, in a step S 19, whether the
predetermined time period elapses after starting the con-
nection registration processing in the step S5. If "NO" is
determined in the step S 15, the process returns to the
step S 15. On the other hand, if "YES" is determined in
the step S 15, the process proceeds to the step S21.
[0166] In Figure 18, it is determined, in the step S21,
whether there is any notification from the application pro-
gram 302i. For example, from the application program
302i, information for identifying whether the first controller
14 and the second controller 16 are individually used,
that is, the game apparatus 10 is used in the second
mode, or the first controller 14 and the second controller
16 are integrally used, that is, the game apparatus 10 is
used in the third mode is notified.
[0167] If "NO" in the step S21, that is, if there is no
notification from the application program 302i, the proc-
ess returns to the same step S21. On the other hand, if
"YES" is determined in the step S21, that is, if there is
notification from the application program 302i, it is deter-
mined, in a step S23, whether the first controller 14 and
the second controller 16 individually.
[0168] If "YES" is determined in the step S23, that is,
if the first controller 14 and the second controller 16 are
to be used individually, the usage mode of the game ap-
paratus 10 is set in the second mode in a step S25, and
then, the usage mode determination processing is termi-
nated. In the step S25, the CPU 20 makes the data stor-
age area 304 of the RAM 22 store the usage mode data
304d that the register value is "01."
[0169] On the other hand, if "NO" is determined in the
step S23, that is, if the first controller 14 and the second

controller 16 are to be integrally used (the controller 110
is to be used), the usage mode determination processing
is terminated after the usage mode of the game appara-
tus 10 is set in the third mode in a step S27. In the step
S27, the CPU 20 makes the data storage area 304 of the
RAM 22 store the usage mode data 304d that register
value is "10."
[0170] Figure 19 is a flow chart showing a non-limiting
example vibration control processing of the CPU 20
shown in Figure 3. For example, if requested (command-
ed) from the application program 302i to generate the
vibration, the CPU 20 starts the vibration control process-
ing. However, if a plurality of controllers are to be used,
the vibration control processing is performed in parallel
for respective controllers.
Moreover, when sending the same vibration data to the
first controller 14 and the second controller 16, it is suf-
ficient to transmit the vibration data that is corrected by
one time the vibration control processing to both control-
lers (14, 16), without performing the vibration control
processing individually.
[0171] As shown in Figure 19, when starting the vibra-
tion control processing the CPU 20 determines, in a step
S51, whether vibration data is input from the application
program 302i. If "NO" is determined in the step S51, that
is, if the vibration data is not input from the application
program 302i, the process returns to the step S51. On
the other hand, if "YES" is determined in the step S51,
that is, if the vibration data is input from the application
program 302i, the vibration data is temporarily stored in
a step S53. That is, the vibration data 304f is stored in
the data storage area 304 of the RAM 22.
[0172] In a next step S55, the vibration data is correct-
ed according to the usage mode. Here, the CPU 20 ac-
quires the usage mode with reference to the usage mode
data 304d, and corrects (updates) the vibration data 304f
generated in the step S53 with using the coefficient data
corresponding to the acquired usage mode with refer-
ence to the coefficient data 304c. That is, the amplitude
of the vibration waveform is controlled.
[0173] Subsequently, in a step S57, the corrected vi-
bration data 304f is transmitted to the corresponding con-
troller (14, 16, 120). Therefore, in the controller (14,
16,120) that receives the vibration data 304f, the vibration
motor (82b, 102b, 162b, 164b) is driven based on the
vibration data 304f. Therefore, the vibration motor (82b,
102b, 162b, 164b) outputs (vibrates) with a pattern ac-
cording to the vibration signal.
[0174] It is determined, in a step S59, whether it is to
be ended. Here, the CPU 20 determines whether the
application containing the processing that presents the
vibration is ended, or whether a scene that presents the
vibration in the application concerned is ended.
[0175] If "NO" is determined in the step S59, that is, if
not to be ended, the process returns to the step S51. On
the other hand, if "YES" is determined in the step S59,
that is, if to be ended, the vibration control processing is
terminated.
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[0176] According to this embodiment, since the vibra-
tion waveform is controlled at an end of the operating
system according to the characteristic of the controller
to be used, even if a different controller is used, it is pos-
sible to cause the player to perceive the same or similar
vibration without making the creator or developer of an
application consider vibration expression corresponding
to the characteristic of the device.
[0177] Moreover, according to this embodiment, it is
possible to reduce labor involved in developing an appli-
cation since it is not necessary to make the creator or
developer of the application consider vibration expres-
sion corresponding to the characteristic of the device.
[0178] Furthermore, according to this embodiment,
since the amplitude of the vibration signal (control signal)
is decreased in the frequency band including the reso-
nance frequency and neibouring frequencies, it is possi-
ble to present the vibration having the intensity of the
same degree in all frequency bands that the vibration is
to be presented. Moreover, it is possible to prevent or
suppress the chatter sound from occurring from the hous-
ing of the controller.
[0179] In addition, although the amplitude included in
the vibration data is multiplied with the coefficient accord-
ing to the usage mode of the game apparatus 10 in this
embodiment, it does not need to be limited to this. For
example, the frequency included in the vibration data
may be multiplied by the coefficient, or both the amplitude
and frequency included in the vibration data may be mul-
tiplied by the coefficient.
[0180] Moreover, in this embodiment, when using the
game apparatus 10 in the second mode or the third mode,
the usage mode is notified to the operating system from
the application program 302i, but it does not need to be
limited to this. For example, by providing a detection por-
tion capable of electrically detecting that the first control-
ler 14 and the second controller 16 are attached to the
connection member 18, respectively, and a detection re-
sult of the detection portion may be notified to the main
body apparatus 10a from each of the first controller 14
and the second controller 16. In this way, one of the first
mode to the fourth mode can be determined by the op-
erating system without receiving the notification from the
application program 302i.
[0181] Furthermore, in this embodiment, when using
the game apparatus 10 in the second mode, two players
can play the game in a manner that the first controller 14
is used by one player and the second controller 16 is
used by another player. Moreover, when using the game
apparatus 10 in the second mode, one player can use
the first controller 14 or the second controller 16 to play
the game.
[0182] Furthermore, although the vibration data that is
input from application is data about a set of the value
indicating the frequency and the voltage value indicating
the amplitude in this embodiment, the vibration signal
(vibration waveform) itself may be the vibration data as
described above. In such a case, the CPU 20 incorpo-

rated in main body apparatus can generate the vibration
data from the vibration signal. For example, the vibration
signal is divided into segments each having a predeter-
mined time width (for example, 5 msec - few or several
10 msec), and each of the segments is subjected to fre-
quency decomposition, and then, major components are
extracted out of sets of a frequency f and an amplitude
A included in a result of the frequency decomposition,
for example, and the extracted component is decided as
a representative value in each of the segments. As a
result, a set of data composed of combinations each con-
sists of a value indicating the frequency f and a voltage
value indicating the amplitude A is obtained as vibration
data corresponding to the vibration signal. However, a
set of data of combinations each consists of a frequency
f and an amplitude A may be used as the vibration data.
[0183] Moreover, although the applied voltage E is de-
creased by multiplying the applied voltage E by the co-
efficient at the resonance frequency and neibouring fre-
quencies in this embodiment, as described above, when
the vibration signal is input, by applying a filter (a band
stop filter or a band elimination filter) for frequencies nei-
bouring the resonance frequency, by reducing a level of
the amplitude corresponding to the resonance frequency
and neibouring frequencies in the vibration signal, the
applied voltage E can be decreased.
[0184] Furthermore, although the vibration data is cor-
rected by multiplying by the coefficient in the main body
apparatus in this embodiment, the vibration data may be
corrected in an end of the controller by multiplying the
coefficient.
[0185] In addition, a specific appearance of the appa-
ratus or device and the specific numerical values are
mere exemplification, and can be changed suitably ac-
cording to actual products. For example, processing of
respective steps of flowchart of Figure 17-Figure 19 are
mere example, and if the same or similar effect (result)
is obtained, an order of the steps may be exchanged.
[0186] Although certain example systems, methods,
storage media, devices and apparatuses have been de-
scribed herein, it is to be understood that the appended
claims are not to be limited to the systems, methods,
storage media, devices and apparatuses disclosed, but
on the contrary, are intended to cover various modifica-
tions and equivalent arrangements included within the
scope of the appended claims.

Claims

1. A vibration control system (10), comprising:

a vibration data generation portion (20, S51)
configured to generate vibration data; and
a vibration control portion (20, S55, S57) con-
figured to make a first device (14, 16, 110, 120)
vibrate based on the vibration data that is gen-
erated by the vibration data generation portion
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(20, S51), and a second device (14, 16, 110,
120) vibrate while controlling a vibration wave-
form corresponding to the vibration data accord-
ing to a characteristic of the second device (14,
16, 110, 120) different from a characteristic of
the first device (14, 16, 110, 120).

2. The vibration control system (10) according to claim
1, wherein the vibration data that is generated by the
vibration data generation portion (20, S51) is data of
values respectively indicating a frequency and an
amplitude of the vibration waveform corresponding
to the vibration data.

3. The vibration control system (10) according to claim
2, wherein the vibration control portion (20, S55,
S57) is configured to control the amplitude of the
vibration waveform for each frequency band.

4. The vibration control system (10) according to claim
3, wherein the vibration data is data for a set of values
of the frequency and the amplitude of the vibration
waveform, and the vibration control portion (20, S55,
S57) is configured to control the vibration waveform
by multiplying, for each frequency band, the ampli-
tude of each set by a coefficient.

5. The vibration control system (10) according to any
one of claims 1 to 4, wherein the vibration control
portion (20, S55, S57) is configured to make the first
device (14, 16, 110, 120) and the second device (14,
16, 110, 120) vibrate simultaneously.

6. The vibration control system (10) according to any
one of claims 1 to 5, wherein the vibration data gen-
eration portion (20, S51) is included in a main body
apparatus (10a) that is separated from the first de-
vice (14, 16, 110, 120) and the second device (14,
16, 110, 120).

7. The vibration control system (10) according to claim
6, wherein the main body apparatus (10a) is con-
nected with at least one of the first device (14, 16,
110, 120) and the second device (14, 16, 110, 120),
and
the vibration control portion (20, S55, S57) is config-
ured to control the vibration waveform of the at least
corresponding one of the first device (14, 16, 110,
120) and the second device (14, 16, 110, 120) based
on type information that is acquired from the at least
one of the first device (14, 16, 110, 120) and the
second device (14, 16, 110, 120) being connected
to the main body apparatus (10a).

8. The vibration control system (10) according to claim
6, wherein the main body apparatus (10a) comprises
an application execution portion (20) configured to
execute an application program, and

the vibration control portion (20, S55, S57) is config-
ured to control the vibration waveform of the first de-
vice (14, 16, 110, 120) or the second device (14, 16,
110, 120) in accordance with a connection manner
of the first device (14, 16, 110, 120) or the second
device (14, 16, 110, 120) notified from the application
program executed by the application execution por-
tion.

9. A vibration control apparatus (10), comprising:

a vibration data generation portion (20, S51)
configured to generate vibration data; and
a vibration control portion (20, S55, S57) con-
figured to make a first device (14, 16, 110, 120)
vibrate based on the vibration data that is gen-
erated by the vibration data generation portion
(20, S51), and a second device (14, 16, 110,
120) vibrate while controlling vibration waveform
corresponding to the vibration data according to
a characteristic of the second device (14, 16,
110, 120) different from a characteristic of the
first device (14, 16, 110, 120).

10. A vibration control program that is executable by a
computer (20), wherein the vibration control program
causes one or more processors of the computer (20)
to perform steps of:

a vibration data generation step (S51) that gen-
erates vibration data; and
a vibration control step (S55, S57) that makes
a first device (14, 16, 110, 120) vibrate based
on the vibration data that is generated by the
vibration data generation step (S51), and a sec-
ond device (14, 16, 110, 120) vibrate while con-
trolling vibration waveform corresponding to the
vibration data according to a characteristic of
the second device (14, 16, 110, 120) different
from a characteristic of the first device (14, 16,
110, 120).

11. A vibration control method, comprising steps of:

(a) a step (S51) generating vibration data; and
(b) a step (S55, S57) making a first device (14,
16, 110, 120) vibrate based on the vibration data
that is generated by the step (a) (S51), and a
second device (14, 16, 110, 120) vibrate while
controlling vibration waveform corresponding to
the vibration data according to a characteristic
of the second device (14, 16, 110, 120) different
from a characteristic of the first device (14, 16,
110, 120).
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