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(57) Abstract: Gyroscopic input systems and methods are provided. A gyroscopic input apparatus (100) can include a rigid sur-
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GYROSCOPIC INPUT SYSTEMS AND METHODS

BACKGROUND OF THE INVENTION

Description of the Related Art

[0001] A gyroscope is an instrument consisting of a mass spun rapidly about an
axis like a top. The angular momenium of the mass causes it o resist changes
in the direction of ils axis of rotation, due to the principle of conservation of
angular momentum. Because of the gyroscope's lendency to remain oriented in
one direction, it can be used o detect displacement along any of the three
orthogonal axes passing through the mass. Thsese three orthogonal axes are
often referred to as the x, v, and 7z axes. Incorporation of a gyroscope into a
sensor provides a device capable of producing signals proportionate o the

magnitude of the displacement along any of the three orthogonal axes.

SUMMARY OF THE INVENTION

[0002] Gyroscopic input systems and methods are provided. A gyroscopic input
apparatus can include a rigid surface having an aperture disposed therein.  An
input surface can be flexibly attached to the rigid surface via a flexible member.
The input surface can be disposed proximate at least a portion of the aperture.

A gyroscopic sensor can be operatively connectad (o the input surface.

(00031 A gyroscopic input system is also provided. The syslem can include a
rigid surface having an aperture disposed therein.  An input surface can be
disposed proximate at least a portion of the aperture, flexibly attached {o the
rigid surface via a flexible member. A gyroscopic sensor can be operatively
cornecied {o the input surface adapted to provide a sensor oufput. A controller
can be communicatively coupled to the gyroscopic sensor configured 1o receive

the sensor output.

{00043 Finally, a gyroscopic input method is also provided. The method can
include applying an input force to an input surface in at least two orthogonal

directions. The input surface can be at least partially disposed within an
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aperture formed within a rigid surface and a gyroscopic device can be disposed
proximate the input surface. The method can further include transmitling a
sensor output from the gyroscopic device to a controlier. Al least a portion of
the sensor cutpul can be proportionate o the direction of the input force. At
least a portion of the sensor cutput can be proportionate o the magnitude of the

input force.

[0005] As used herein, #ems thal have an “operable connection”, or items
referred 1o as “operably connected”, are items in which signals, physical
communications, physical motion, physical displacement, andfor logical
communications may be sent andior received. Typically, an operable
connection includes a physical interface, an slectromechanical interface, an
electrical interface, or a data interface, bul it is {0 be noted that an operable
connection may include differing combinations of these or other types of
connections sufficient to allow operable control or communication between the
items.  In one illustrative example, two entities can be physically operably
connected by mere proximity, or by some form of electrical, mechanical, or
chemical bonding. In another ilustrative example, two entilies can be
electrically operably connected by being able (¢ communicate signals o gach
other directly or through one or more intermediale eniities like a processor,
operaling system, logic, sofiware, or other enlity. Logical andfor physical

communication channels can be used o create an operable connection.

[0006] As used herein, items that are “communicatively coupled” or simply
“coupled” can refer to tems that share form of direct, indirect, optical or wireless
glectrical connection.  The electrical connection can, in one or more
embodiments, include, but is nol limited o any elecirically conductive or
magnetically induclive conneclion linking two or more devices. The conneclion
can be electrically conductive, for example using one or more conduciors such
as copper or aluminum wire, conductive strips on a printed circult board, or the
fike to connect two or more components. The connection can be magnetically
inductive, for example, stimulating the flow of current from a transformer

secondary coll by passing a current through a primary coil inductively coupled to
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the secondary coil. The connection can be electro-magnetic, for example by
controfling current flow through a relay confact via an independent relay coil
such that passage of a current through the relay coll can magnetically open and

close the relay conlact.

BRIEF DESCRIPTION QF THE DRAWINGS

[0007] Advantages of one or more disclosed embodiments may become
apparent upon reading the following delalled description and upon reference {o

the drawings in which:

[eao8} Fig. 1 depicts an upper perspeclive view of an Hllustrative gyroscopic

input apparatus, according 1o one or more embodiments described herein,

0009] Fig. 1A depiclts a cross-sectional view of the illustrative gyroscopic input
apparatus depicled in Fig. 1, along sectional line 1A-1A, according (o one or

more embodiments described herein;

[00106] Fig. £ depicts g schematic of an Hllustrative gyroscopic input system,

according to one or more embodiments described herein;

{o011] Fig. 3 depicts a schematic of another ilustrative gyroscopic input system,

according o one or more embodiments described hersin;

[0012] Fig. 4 depicis a logic flow diagram for an illustrative gyroscopic input

system, according o one or more embodiments described herein; and

10013] Fig. 5 depicts a schematic of an Hlustrative gyroscopic input system
employing the exemplary logic depicted in Fig. 4, according to one or more

embodiments described herein.

DETAILED DESCRIPTION

[0014] Fig. 1 depicts an upper perspeclive view of an illustrative gyroscopic

input apparatus 100, according to one or more embodiments. Fig. 1A depicis a
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cross-sectional view of the flustrative gyroscopic input apparatus depicted in
Fig. 1, along sectional line 1A-1A, and is included to provide a better
nerspeciive of an exemplary gyroscopic input apparatus 100 according to one
or more embodiments. The illustrative gyroscopic input system depicted in Fig.
1 can include a rigid surface 110 having an aperture 120 disposed therein. An
input surface 130 can be disposed at least partially within the aperiure 120, A
flexible member 140 can be used to attach or otherwise connect the input

surface 130 to the rigid surface 110

(00181 A gyroscopic sensor 150 can be disposed proximate the input surface
130. In one or more embodiments, the gyroscopic sensor can be operably
connected to the input surface 130. In one or more specific embodiments, the
gyroscopic sensor can be physically attached to the input surface 130, for
axample by chemical or mechanical bonding to one or more sides or surfaces
forming the input surface 130. In one or more embodiments, the gyroscopic
sensor 150 can be an eleciromechanical device adapted to detect motion along
one or more orthogonal axes, for example the set of three principal orthogonal
axes labeled 160, 170, and 180 depicted in Fig. 1.

{06016} As used herein, the term “orthogonal axes” and axes thal are determined
to be “orthogonal” refers to any set of three axes where the first axis and the
second axis define a plane laying at a right angle o the third axis. Any force
applied in a space defined by a set of three orthogonal axes can be reduced {o
a sel of force vectors acting along {i e. co-linear with) each of the three principal
axes defining the space. For example, in an orthogonal space defined by an x-
axis, a y-axis, and a z-axis, any force (F) applied within the space can be

reduced o an x-component (Fy), a y-component (F,), and a z-component (F,}.

00171 The rigid surface 110 can be any device, and system, or any combination
thereof, suilable for providing a stable mounting surface for the input surface
130. The rigid surface 110 can include, for example, an enclosure or housing
for an electrical device. The rigid surface 110 can include all or a portion of an

enclosure parlially or completely surrounding an electronic device. Exemplary,
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non-imiting, examples of rigid surfaces can include portable computing devices
such as a laptop computer, a netbook computer, an ullraportable computer, and
the like. Similarly, a suitable rigid surface 110 can be provided in smaller form-
factor electronic devices such as handheld gaming sysiems, personal data
assistants ("PDAS™), cellular communication devices, and the like. A regular or
irregular shaped aperture 120 can be disposed in, on, or about the rigid surface
110.

{0018] The aperture 120 can be defined by one or more exterior edges formed
within the rigid surface. The aperture 120 can be of any shape, geomaelry, or
configuration. In one or more embodiments, the aperture 120 can provide a
passageway or gpening between the exterior of an enclosure 1o the interior of
the enclosure. In one or more embodimenis, the aperture 120 can be generally
sguare or rectangular aperture, formed by four distinct edges terminating in
sharp, filleted, or chamfered comners as depicted in Fig. 1. An input surface 130

can be disposed proximate all or a portion of the aperture 120.

00181 The input surface 130 can have any size, shape, or configuration. In one
or more embodiments, the input surface 130 can be of similar proportion (o the
aperture 120. In one or more embodimenis, the input surface 130 can be
disposed proximate the bottomn of the rigid surface 110 as depicted in Figs. 1

and 1A, in a location accessible {0 a user from the top of the rigid surface 110.

{00201 The terms “top,” “bollom,” “up,” and “down” and octher like terms used
herein refer 1o relative positions {o another and are not intended, nor should be
interpreted, 1o denote a particular absolute direction or spatial orientation. For
axample, a feature described as being on the “bottom” surface of a8 device could
he on the “lop” surface or a “side” surface of the device if the device is rotated
or inverted; such rotation or inversion is envisioned to be within the scope of

one or more claimed embodiments described herein.

108211 The term “user’, as used herein, includes but is not limited {o one or

more persons, software, computers or other devices, or combinations of these.
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060221 In one or more embodiments, all or a portion of the input surface 130 can
incorporate one or more “touch-sensitive” surfaces, including, but not limited to
a capacitive touchpad, a resislive touch panel, a surface acoustic wave iouch
panel, a projected capacitance touch panel, an infrared touch panel, a sirain
gauge touch panel, an oplical imaging touch panel, a dispersive signal
technology touch panel, or an acoustic pulse recognition touch panel. The use
of a touch-sensitive surface can enable the input surface 130 to generate a
signal output proportional to the location and movement of an object such as a

finger or stylus, disposed near or upon the input surface 130.

{00231 The input surface 130 can be operably connecled or otherwise attached
to the rigid surface 110 via a flexible member 140. The flexible member 140
can permil the limited displacement of the input surface 130 with respect o the
rigid surface 110. In one or more embodiments, the flexible member can permit
the displacement of the input surface 130 in any direclion within the orthogonal
space defined by the principal axes 150, 160, 170. In one or more
embodiments, all or a portion of the flexible member 140 can be attached o the
edge forming the aperture 120, and all or g portion of the flexible member 140
can be altached to an exterior edge of the input surface 130, thereby permitting
the displacement of the input surface 130 with respect to the rigid surface 110.

[0024] The flexible member 140 can be of any material suitable for permitling
the displacement of the input surface 130. In one or more embodiments, the
flexible member 140 can be an elastomeric material, for example a double-shot
rubber, an ethylene propylene diene monomer ("ERPDM), polypropylene,
polyethylene, and the like. In one or more embodiments, the flexible member
140 can be a thin rigid member, for example a thin polycarbonate member, a
thin polystyrene member, a thin metallic member, a carbon fiber member, and
the like.

[06625] The gyroscopic sensor 150 can include any device, any system, or any
combination of systems and devices suitable for measuring displacement along

the three orthogonal axes, 160, 170, and 180. In one or more embodiments,
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the gyroscopic sensor 150 can provide at least one sensor cutput proportional
to its displacement. For example, if a displacement force (F) is applied to the
gyroscopic sensor 150 a sensor ocutpul can be generated proportionate {0 the

displacement forces along the three principal axes (Fi, Fy, and F3).

[0026] In one or more embodiments, the gyroscopic sensor 150 can be
disposed proximate the boftom of the input surface 130. Disposal of the
gyroscopic sensor 1580 proximate the inpul surface 130 can permit the
gyroscopic sensor (o generale at least one sensor ouiput proportional to the
displacement of the input surface 130 along all three orthogonal axes 160, 170,
and 180.

{00271 Fig. 2 depicts a schematic of an illusirative gyroscopic input system 200,
according to one or more embodiments. The system 200 can include an input
surface 130 operatively coupled to a gyroscopic sensor 150, The gyroscopic
sensor 150 can, in turn, be communicatively coupled o a controller 220, iIn one
or more embodiments, the sensor outpul 210 can be communicated or
otherwise transmilled to the controller 220 via one or more communicalions
conduits 215. The controller 220 can generate a control output 230 that can be
communicaled or otherwise transmitted to an output device 240 via one or more

communications conduiis 235,

10028] In one or more embodiments, the input surface 130 and operatively
connecled gyroscopic sensor 150 can be used to provide user input to an
electrical device, for example a machine controller or computer. When the user
applies a force o the input surface 130, the gyroscopic sensor can generale a
sensor output 210 that can be proportionats {o the magnitude and direction of
the user applied force. In other words, the greater the force applied by the user
to the input surface 130, the greater the magnitude of the sensor oulput 210,
and conversely, the lesser the force applied by the user {o the input surface

130, the lesser the magnitude of the sensor output 210.

{00291 In one or more embodiments, the sensor output 210 can be three

individual signals, each communicaling or otherwise transmitling the
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displacement force applied along one of the three principal axes 160, 170, and
180, ie., Fy, Fy, and F,. In one or more embodiments, the sensor output can be
one or more multiplexaed signals communicating or otherwise fransmitling the
displacement force applied along each of the three principal axes 160, 170, and
180, ie., Fy, Fy, and F,. Accordingly, the one or more communications conduiis
215 can include any number of wireless, wired, or optical channels required to

communicate or otherwise transmit the sensor output 210 1o the controlier 220.

[0030] The sensor oufput 210 can be supplied to the controller 220. The
controfler 220, based in whole or in part upon the content of the sensor oulput
210 can provide a controd output 230. For example, within the controller 220 the
control oulput 230 can be generated based upon one or more preloaded
routines or algorithms disposed within the controller 220, In one or more
embodiments, the control cutput 230 can be generated in whole or in part
based upon one or more user inputled parameters. The controf output 230 can
be transmitied from the controller to one or more output devices 240 via one or

more conduits 235,

100311 The outpul device 240 can be any system, any device, or any
combination of systems and devices adaplied to receive the control output 230
generated by the controller 220, The output device 240 can include any
machine or industrial device, for example a milling machine. Using an
exemplary milling machine, the cutting tool speed, direction, and depth can be
comtrolied by a user based upon input provided to the controller 220 via the
input surface 130. For example, a user can apply a force along axis 180 to
move the cutting ool forward and backward. Similarly, the user can apply a
force along axis 170 to move the cutling tool left and right.  The magnitude of
the displacement along axes 170 and 180 can, in one or more embodiments,
control one or more cutling tool parameters, for example the speed of the
cutling tool along the respective axis 170, 180. A displacement along axis 160
can control an additional cutling tool parameter, for example the depth of the

cutling tool.



WO 2011/031256 PCT/US2009/056302

0032] Fig. 3 depicits a schematic of another dlustralive gyroscopic input system
300, according to one or more embodiments. In one or more embodiments, the
system 300 can include an input surface 130 having an operatively connected
gyroscopic sensor 150, The sensor oulput 210 can be provided {0 a controller
220, for example a graphical processing unit ("GPU") disposed within a
computing device. The controller 220 can transmit a control output 230 to an
output device 240, for sxample a liquid crystal display ("LCD") device disposed
at least partially within a computing device. in one or more embodiments, the
input surface 130 and gyroscopic sensor 150 can be used to conirol one or
more functional aspects of a display feature 310, for example a pointer or

cursor, presenied to a user via the oulput device 240,

{06331 In one or more embodiments, one or more features of the display fealure
310 can be controlled by a user based upon the user’s application of force fo
the input surface 130, For example, the user can apply a force along axis 180
to move the display feature 310 upwards and downwards on the cutput device
240. Similarly, the user can apply a force along axis 170 o move the display
feature 310 left and right on the output device 240. The magnitude of the
displacement along axes 170 and 180 can, i one or more embodiments,
confrol one or more display feature parameters, for example the speed of the
display feature 310, A displacement along axis 160 can control an additional
display feature parameter, for example the size or shape of the display feature
310, In one or more embodiments, a displacement along axis 160 can access
one or more operating system features, for example a “scroll” feature o scroll

between open “windows” on a user’'s deskiop.

{00341 Fig. 4 depicts a logic flow diagram 400 for the lHlustrative gyroscopic input
system 300 depicted in Fig. 3, according to one or more embodiments. The
method can commence at 410 with the detection of a force (F) applied by a user
to the input surface 130, If force (F} is detected at 410, the method repeats until

a force (F} is detecled.
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00351 Al 420 the force (F) components direcled along axes 170 and 180 can be
determined. For ease of discussion and as an aid o clarity, consider the force
applied along axis 170 to be F, and the force applied along axis 180 o be F,.
The components Fy and F, can, in one or more embaodiments, be delermined
based upon the displacement of the gyroscopic sensor 150 from a "neuiral”
position, where the "neulral” position is the position of the gyroscopic sensor

150 in the absence of any applied force.

[06638] Al 430 the gyroscopic sensor can generale one or more sensor oulpuls
210 in response to the application by the user of force F {o the input surface
130. The sensor output 210 can include one or more signals proportionate 1o
the force F, applied along axis 170 and force F, applied along axis 180. In one
or more embodiments, the sensor cuiput 210 can be transmitied or otherwise

communicated o the controller 220.

{00371 Al 440 the controller 220 can generate one or more control outputs 230
based in whole or in parl upon the sensor output 210 provided by the
gyroscopic sensor 150, in one or more embodiments, all or a portion of the
control output 230 can be based upon the force F, applied by the user along

axis 170 and force F, applied by the user along axis 180.

[06638] Al 450, all or a portion of the control output 230 can be used to control
the localion of, or cotherwise displace one or more display features 310
displayed on the oulput device 240. in one or more specific embodiments, the
control output 230 can control one or more display feature properties based
upon the magnitude of the user applied force F, applied by the user along axis
170 and force F, applied by the user along axis 180. For example, in one or
more specific embodiments, the speed of the display feature 310 c¢an increase

when the user applies a greater force F to the input surface 130.

{00381 At 460, the method can determine whether the user has applied a force
F. along axis 160, ie. normal (o the input surface 130, Similar to force F, and
force Fy, force F; can, in one or more embodiments, be determined based upon

the displacement of the gyroscopic sensor 150 from the “neulral” position.



WO 2011/031256 PCT/US2009/056302
11

{00401 Al 470 the force (F)} components directed along axis 160 can be
determined. The components F, and F, can, in one or more embodiments, be
determinad based upon the displacement of the gyroscopic sensor 150 from a
‘neutral” position, where the "neulral” position is the position of the gyroscopic

sensor 150 in the absence of any applied force.

100411 Al 480 the gyroscopic sensor can generale one or more sensor sutpuls
210 in response to the application by the user of a force F, directed along axis
160 of the input surface 130. In one or more embodiments, the sensor output
210 can include one or mare signals proportionate to the force F, applied along
axis 170, force F, applied along axis 180, and force F, directed along axis 160.
in one or more embodiments, the sensor oulput 210 can be ransmitted or

otherwise communicated o the controlier 220.

{00427 Al 490 the controller 220 can generate one or more control outputs 230
hasaed in whole or in part upon the sensor oulput 210 provided by the
gyroscopic sensor 150, in one or more embodiments, all or a portion of the
confrol ouiput 230 can be based upon the force F, applied by the user along
axis 160, The magnitude of the force F, applied by the user to the input surface
130 can be used to aller, adjust, affect, or control one or more display feature
310 parameters. In one or more embodiments, one or more operating system
parameters, for example the ability to scroli through open “windows” on a user’s
deskiop, can be altered, adjusted, or otherwise affecied proportionate o the
magnitude of the force F; applisd by the user along axis 160. In one or more
embodiments, one or more software parameters, for example the ability 1o scroli
through layers in g compuler-aided design ("CAD"} image, can be allered,
adjusted, or otherwise affected proportionate 1o the magnitude of the force F;

applied by the user along axis 160.

{0043] Fig. 5 depicts a schematic of an iHlustrative gyroscopic input system 500
employing the exemplary logic 400 depicted in Fig. 4, according to one or more
embodiments. In one or more embodiments, the system 500 can include an

input surface 130 operatively connected 1o a gyroscopic sensor 150, attached o
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a rigid surface 110 via one or more flexible members 140. In one or more
embodiments, the input surface 130 can be a touchpad disposed in a poriable
computing device such as a laptop, netbook, ultraportable compuler, PDA,

handheld gaming system, or cellular device.

[0044] In response 1o a user applied force 510, 520 on the input surface 130,
the gyroscopic sensor 150 can provide a sensor gutput 210 to a controller 220,
fn turn, the controller 220 can provide a control output 230 to an oulput device
240, for example an LCD display device disposed in a poriable computing
device such as a lapiop, nelbook, ultraportable computer, PDA, handheld
gaming system, or cellular device. In response o the conirol output 230, one or
more display feature 310 parameters can be allered, adiusted, affected, or

controlied 530 based upon the user supplied force on the input surface 130,

{0045} In one or more embodiments, a user can input an exemplary force 510
(F,) along axis 180. In addition the user can simultaneously or sequentially
input an exemplary force 5320 (F,) along axis 160. In response (o the force
applied along axes 160 and 180, the gyroscopic sensor 150 can be displaced
from the “neutral” posilion a distance proportionate (o the force applied along
the respective axis 160, 180. The gyroscopic sensor 150 can generale a
sensor oulput 210 which is transmitted or otherwise communicated o the

controlier 220 via one or more conduits 215.

[0046] Within the controller 220, the sensor output can be altered, adjusted, or
otherwise transformed to provide one or more control outputs 230. The one or
more confrol outputs 230 can be transmitted via one or morg conduits 235 {o
the cutput device 240. In one or more specific embodiments, the controller 220
can include a dedicated or a shared Graphical Processing Unit ("GPU"), the one
or more conduits 235 can represent a video bus, and the output device 240 can
represent an LCD display, all of which can be partially or completely disposed

within a portable computing device.

0047] For example, in response {o the displacement of the inputl surface 130

along axis 180, the display feature 310 can move upwards on the output device
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240, ie., the cursor can move vertically upwards on the LOD display. In one or
more embodiments, one or more display feature parameters, for example the
spead of the display feature 310, can be altered, adjusied, or otherwise affected
proportionate o the magnitude of the force F, applied by the user along axis
180.

00481 Similarly, in response to the displacement of the input surface 130 along
axis 160, one or more display feature paramelers, for example the opacily of
the display fealure 310, can be altered, adjusted, or otherwise affecled
proportionate o the magnitude of the force F, applied by the user o the input
surface 130 along axis 160. As depicted in Fig. 5 for example, the opacity of
the display feature 310 can decrease with increasing force F, applied o the

input surface 130 slong axis 160.

{0048} Cerlain embodiments and features have been described using a set of
numerical upper limits and a set of numerical lower limits. It should be
appreciated that ranges from any lower limit to any upper limit are contemplated
unless otherwise indicated. Certain lower limits, upper limits and ranges appear
in one or more claims below. Al numerical values are “aboul” or
“approximately” the indicaled value, and take into account experimental error
and variations that would be expected by & person having ordinary skill in the
art.

(00501 Various terms have been defined above. To the exlent aterm used in a
claim is not defined above, it should be given the broadest definition persons in
the pertinent art have given that lerm as reflected in at least one printed
publication or issued patent. Furthermore, all patents, test procedures, and
other documenis cited in this application are fully incorporated by reference ©
the exient such disclosure is not inconsistent with this application and for all

jurisdictions in which such incorporation is permitted.

1060511 While the foregoing is directed to embodiments of the present invention,

other and further embodiments of the invention may be devised withoul
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departing from the basic scope thereof, and the scope thereof is determined by

the claims that follow.



WO 2011/031256 PCT/US2009/056302

15

CLAIMS:

What is claimed is:

1.

A gyroscopic input apparatus 100 comprising:
a rigid surface 110 having an aperture 120 disposed therein;

an input surface 130 flexibly allached to the rigid surface via a flexible

member 140, disposed proximate al least a portion of the aperture; and
a gyroscopic sensor 150 operatively connected (o the input surface, the

gyroscopic sensor capable of measuring displacement along three orthogonal
axes 160, 170, 180.

The apparatus of claim 1 wherein the input surface 130 comprises a surface
simultaneously displaceable in at least two of three orthogonal axes 160, 170,
180.

The apparatus of claim 1 further comprising a sensor oulput 230 adapied (o

fransmil at least one signal, the at least one signal proportionate {o:

displacement of the input surface 130 along a first of the three

orthogonal axes; and

displacement of the inpul surface 130 along a second of the three

orthogonal axes.

The apparatus of claims 1 or 2;

whearein the input surface 130 comprises a capacilive surface, and

wherein the surface can provide at least g portion of a sensor output 230; and

wherein at least a portion of the sensor outputl is proportionate to the

iocation of an object placed upon the surface.

The apparatus of claims 1 or 2, wherein the aperturg 120 comprises a four-

sided figure and the input surface comprises a similar four-sided figure.
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8. The apparatus of claims 1 or 2, whersin the flexible connection 140 between

the rigid surface and the input surface comprises an elastomeric compound.

7. A gyroscopic inpul systermn 200, comprising:
a rigid surface 110 having an aperture 120 disposed therein;

an input surface 130 flexibly attached to the rigid surface via & flexible

member 140, disposed proximate at leasl a portion of the aperture,;

a gyroscopic sensor 150 adapted to provide a sensor outpul 210,
operatively connected (o the input surface; and
a controfler 220 communicalively coupled o the gyroscopic sensor

configured {0 receive the sensor outpul.

8. The system of claim 7, further comprising an output device 240

communicatively coupled to the controller;

wherein the conlroller 220 is additionally configured to provide a control
output 230; and

whergin the outpul device is configured o receive the conlrol culput.

9. The system of claims 7 or 8, wherein the input surface 130 comprises a
surface simulianeously moveable in at least two of three orthogonal axes 160,
170, 180.

10.  The sysiem of claims 7 or 8, whersin the sensor output 230 comprises at {east
one signal proportionale to the displacement of the inpul surface along at
least two of three orthogonal axes 160, 170, 180.

11.  The sysiem of claim 8,
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wherein the input surface 130 is adapled to control at least one display

feature 310 parameler; and

wherein the rate of change of the al least one display feature
parameter is proportionate to displacement of the input surface 130 along at

least one of the three principal orthogonal axes.

12.  The sysiem of claims 7 or 8;

wherein the inpul surface 130 comprises a capacitive surface, and

wherein the surface can provide at least a portion of a sensor output 230; and

whergin al least a portlion of the sensor output is proportionate o the

location of an object placed upon the surface.

13, A gyroscopic input method, comprising:
applying a force to an input surface 130;

wherein the input surface is at least partially disposed within an

aperture 120 formed within a rigid surface 1106; and

wherein a gyroscopic device 150 is operalively connected o the

input surface; and

transmitling a sensor oulput 210 from the gyroscopic device o a

controlier 220;

wherein al least a portion of the sensor output is proportionate to

the direction 510 of the applied force; and

wherein at least a portion of the sensor oulput is proportionate o

the magnitude 520 of the applied force.

14.  The method of claim 13, further comprising:

transmitting a control signal 230 from the controller 220 to al least one

output device 240;
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wherein the control signal is used to control at least one display

faature 310 parameter,

wherein at least g porlion of the at lsast one controf signal is
proportionate o the direction of the input force 510 applied to the input
device;

wherein al least a portion of the control signal is proportionate to
the magnitude of the input force 520 applied to the input device;

wherein the portion of the control signal proportionate to the

direction of the inpul force controls the direclion of movement of the at

least one display feature; and

wherein the portion of the at least one conbrol signal
proportionate to the magnitude of the input force controls the rate of

movement of the at least one display feature.

15. The method of claim 14,

wherein the rigid surface 110, input surface 130, controller 220,
and ouiput device 240 are disposed at least partially within a portable

slectronic device;
wherein the output device 240 comprises a display device; and

wherein the at least one display feature 310 comprises a pointer

disposed on the display device.



WO 2011/031256 PCT/US2009/056302
1/4




WO 2011/031256

2/4

PCT/US2009/056302

400 /2@6
130
INPUT DEVICE
150
GYROSCOPIC | —
SENSOR
210 -
o)
oﬁ
220
CONTROLLER |~
230j ,
235
cﬁ
240
OUTPUTDEVICE |
FiG, 2
240
300 \
>
310
130
Ve
150 230
210
- FIG. 3



WO 2011/031256
3/4

PCT/US2009/056302

400 \ < START

IS THERE A FORCE (F) ARPPLIED

TO THE INPUT SURFACE 1307

YES
\

DETERMINE DIRECTION OF FORCE APPLIED IN PLANE
DEFINED BY A FIRET AXiS AND A SECOND AXIS
ORTHOGONAL TO THE FIRSY

GENERATE SENSOR OQUTPUT PROPORTIONATE TO
FORCE APPLIED ALONG FIRST AXIS AND SECOND AXIS

\

GENERATE CONTROL QUTPUT FROFPORTIOANTE THE
FORCE APPLIED ALONG FIRST AND SECOND AXIS

ALTER OR ADJUST ONE OR MORE DISPLAY FEATURE
PARAMETERS PROPORTIONATE TO FORCE APPPLIED
ALONG THE FIRST AXIS AND THE SECOND AXIS

RN
N\

440 j |
BN

460

& FORCE APPLIED ALONG A
THIRD AXIS NORMAL TO THE

PLANE DEFINED BY THE FIRST
AND SECOND AXES?

470

GENERATE SENSOR OUTPUT PROPORTIONATE TO
FORCE APPLIED ALONG THIRD AXIS

FORCE APPLIED ALONG THE THIRD AXIS

490 ALTER OR ADJUST ONE OR MORE DISPLAY FEATURE
PARAMETERS PROPORTIONATE TO FORCE APPPLIED

ALONG THE THIRD AXIS

480 BN |
GENERATE CONTROL OUTPUT PROPORTIONATE THE

FiG. 4



WO 2011/031256 PCT/US2009/056302
4/4

s 500

240

——— 530

230 \
220 310

210

140 7 120
130 £

FiG. 5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2009/056302

A.

CLASSIFICATION OF SUBJECT MATTER

GO1C 19/00(2006.01)i, GOIL 1/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO1C; GO1P; GO6F 3; G09G

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:gyroscope, input, touch, and similar terms

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to ¢laim No.

A US 2002-0149571 Al (JERRY B. ROBERTS) 17 Octcber 2002

See the whole document.

A JP 08-094654 A (MURATA MFG CO., LTD.) 12 April 1996

See the whole document .

A JP 11-304834 A (MITSUMI ELECTRIC CO., LTD.) 05 November 1999

See the whole document .

A KR 10-2009-0088501 A (KOREA RESEARCH INSTITUTE OF STANDARDS AND SCIENCE) 20

August 2009
See the whole document .

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

*
AN

"y

Ol

Q"

wpr

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

wn

e

yn

ng"

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

09 JUNE 2010 (09.06.2010)

Date of mailing of the international search report

09 JUNE 2010 (09.06.2010)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo-
gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

Telephone No.

LEE Byung Kyul

82-42-481-8436

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2009/056302

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2002-0149571 A1 17.10.2002 AU 2002-245555 A8 28.10.2002
CN 1502090 A 02.06.2004
CN 1502090 CO 16.08.2006
CN 1502091 A 02.06.2004
CN 1502091 CO 16.08.2006
CN 1527933 A 08.09.2004
CN 1527933 CO 17.05.2006
CN 1582452 A 16.02.2005
CN 1582452 CO 16.02.2005
EP 1380007 A2 14.01.2004
EP 1382007 A2 21.01.2004
EP 1390908 A1 25.02.2004
EP 1428004 A2 16.06.2004
JP 2004-527847 A 09.09.2004
JP 2004-531716 A 14.10.2004
JP 2004531716 T 14.10.2004
JP 2005-502103 A 20.01.2005
JP 2005-508533 A 31.03.2005
KR 10-2003—-0088061 A 15.11.2003
KR 10-2003-0088137 A 17.11.2003
KR 10-2003-0090732 A 28.11.2003
KR 10-2004-0060849 A 06.07.2004
US 2002-0163509 A1 07.11.2002
US 2002-0175836 A1l 28.11.2002
US 2002-0180710 A1 05.12.2002
US 7183948 B2 27.02.2007
US 7190350 B2 13.03.2007
US 7196694 B2 27.03.2007
W0 02-084244 A2 24.10.2002
WO 02-084244 A3 24.10.2002
WO 02-084578 A2 24.10,2002
WO 02-084578 A3 24.10.2002
WO 02-084579 A2 24.10.2002
WO 02-084579 A3 24.10,2002
WO 02-084580 A1 24.10.2002
WO 0208-4244A3 01.04.2004

JP 08-094654 A 12.04.1996 None

JP 11-304834 A 05.11.1999 JP 4178192 B2 12.11.2008

KR 10-2009-0088501 A 20.08.2009 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report

