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this system of records may be disclosed, as a routine use, to the International Bureau of the
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be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
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SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

FIELD:
[0001] One embodiment is directed generally to a device, and more particularly, to a

device that produces haptic effects.

BACKGROUND:

[0002] Haptics is a tactile and force feedback technology that takes advantage of a
user's sense of touch by applying haptic feedback effects (i.e., “haptic effects”), such as
forces, vibrations, and deformations, to the user. A device, such as a mobile device,
touchscreen device, and personal computer, can be configured to generate haptic
effects in order to provide a more immersive experience for the user. For example,
when a user interacts with the device using, for example, a button, touchscreen, lever,
joystick, wheel, or some other control, a haptic signal can be generated, where the

haptic signal causes the device to produce an appropriate haptic effect. The user can

-1 -
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experience the haptic effect, and the user’s interaction with the device can be enhanced.

SUMMARY:

[0003] One embodiment is a haptic representation system that generates a haptic
effect. The system receives input from a sensor. The system maps the received input
to a haptic signal. The system further sends the haptic signal to an actuator to generate

the haptic effect.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0004] Further embodiments, details, advantages, and modifications will become
apparent from the following detailed description of the preferred embodiments, which is
to be taken in conjunction with the accompanying drawings.

[0005] Fig. 1 illustrates a block diagram of a haptic representation system in
accordance with one embodiment of the invention.

[0006] Fig. 2 illustrates an example of a device with sensor input and haptic output,
according to one embodiment of the invention.

[0007] Fig. 3 illustrates a block diagram of a device capable of providing vibrotactile
effects and/or kinesthetic effects, according to one embodiment of the invention.
[0008] Fig. 4 illustrates a diagram of an example mapping of sensor input to an
output signal that, when played at an output device, produces an output effect,
according to one embodiment of the invention.

[0009] Fig. 5 illustrates a flow diagram of the functionality of a haptic representation

module, according to one embodiment of the invention.

-2.
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[0010] Fig. 6 illustrates a block diagram of a device capable of producing a haptic
effect to augment sensory perception, according to one embodiment of the invention.
[0011] Fig. 7 illustrates a block diagram of a device capable of producing a haptic
effect to augment visual information displayed within a display screen, according to one
embodiment of the invention.

[0012] Fig. 8 illustrates a diagram of an example mapping of sensor input to a force
haptic signal that, when played at an actuator, produces a force haptic effect, according
to one embodiment of the invention.

[0013] Fig. 9illustrates a diagram of an example mapping of sensor input to a
deformation haptic signal that, when played at an actuator, produces a deformation
haptic effect, according to one embodiment of the invention.

[0014] Fig. 10 illustrates a diagram of an example mapping of sensor input to a
impedance haptic signal that, when played at an actuator, produces an impedance
haptic effect, according to one embodiment of the invention.

[0015] Fig. 11 illustrates a flow diagram of the functionality of a haptic representation

module, according to another embodiment of the invention.

DETAILED DESCRIPTION:

[0016] One embodiment is a haptic representation system that can produce a haptic
effect that represents input that is generated by a sensor and received by the haptic
representation system. In certain embodiments, the received input includes extra-
sensory information, where extra-sensory information is information that cannot

normally be perceived by a human being, such as an electromagnetic field, infra-red

-3-
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light, ultraviolet light, radiation, or subtle changes in temperature. In some
embodiments, the haptic effect is a deformation haptic effect produced by a deformation
actuator, where a deformation haptic effect includes an alteration of a shape and/or size
of a component operably coupled to the deformation actuator. In certain embodiments,
the deformation haptic effect that is produced by the deformation actuator is generated
based on the extra-sensory information included in the received input generated by the
sensor.

[0017] As described below in greater detail, a “vibration effect” or “vibration haptic
effect” is an effect that produces a vibration. A “vibration actuator” is an actuator
configured to produce a vibration haptic effect. A “force effect” or “force haptic effect” is
an effect that produces a force. A “force actuator” is an actuator configured to produce
a force haptic effect. A “deformation effect” or “deformation haptic effect” is an effect
that deforms a structure or shape. A “deformation actuator” is an actuator configured to
produce a deformation haptic effect. An “impedance effect” or “impedance haptic effect”
is an effect that produces resistance or opposition to an applied force. An “impedance
actuator” is an actuator configured to produce an impedance haptic effect.

[0018] Fig. 1 illustrates a block diagram of a haptic representation system 10 in
accordance with one embodiment of the invention. In one embodiment, system 10 is
part of a device (such as device 200 illustrated in Fig. 2, where device 200 is described
below in greater detail), and system 10 provides a haptic representation functionality for
the device. Although shown as a single system, the functionality of system 10 can be
implemented as a distributed system. System 10 includes a bus 12 or other

communication mechanism for communicating information, and a processor 22 coupled

-4 -
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to bus 12 for processing information. Processor 22 may be any type of general or
specific purpose processor. System 10 further includes a memory 14 for storing
information and instructions to be executed by processor 22. Memory 14 can be
comprised of any combination of random access memory (‘RAM”), read only memory
(“ROM”), static storage such as a magnetic or optical disk, or any other type of
computer-readable medium.

[0019] A computer-readable medium may be any available medium that can be
accessed by processor 22 and may include both a volatile and nonvolatile medium, a
removable and non-removable medium, a communication medium, and a storage
medium. A communication medium may include computer readable instructions, data
structures, program modules or other data in a modulated data signal such as a carrier
wave or other transport mechanism, and may include any other form of an information
delivery medium known in the art. A storage medium may include RAM, flash memory,
ROM, erasable programmable read-only memory (‘EPROM”), electrically erasable
programmable read-only memory (“EEPROM?”), registers, hard disk, a removable disk, a
compact disk read-only memory (“CD-ROM”), or any other form of a storage medium
known in the art.

[0020] In one embodiment, memory 14 stores software modules that provide
functionality when executed by processor 22. The modules include an operating
system 15 that provides operating system functionality for system 10, as well as the rest
of a device in one embodiment. The modules further include a haptic representation
module 16 that generates a haptic effect that represents received input, as disclosed in

more detail below. In certain embodiments, haptic representation module 16 can

-5-
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comprise a plurality of modules, where each individual module provides specific
individual functionality for generating a haptic effect that represents received input.
System 10 will typically include one or more additional application modules 18 to include
additional functionality, such as the Integrator® Haptic Development Platform by
Immersion Corporation.

[0021] System 10, in embodiments that transmit and/or receive data from remote
sources, further includes a communication device 20, such as a network interface card,
to provide mobile wireless network communication, such as infrared, radio, Wi-Fi, or
cellular network communication. In other embodiments, communication device 20
provides a wired network connection, such as an Ethernet connection or a modem.
[0022] Processor 22 is further coupled via bus 12 to a display 24, such as a Liquid
Crystal Display (“LCD”), for displaying a graphical representation or user interface to a
user. The display 24 may be a touch-sensitive input device, such as a touchscreen,
configured to send and receive signals from processor 22, and may be a multi-touch
touchscreen.

[0023] System 10, in one embodiment, further includes an actuator 26. Processor
22 may transmit a haptic signal associated with a generated haptic effect to actuator 26,
which in turn outputs haptic effects, such as vibrotactile haptic effects and deformation
haptic effects. Actuator 26 includes an actuator drive circuit. Actuator 26 may be, for
example, an electric motor, an electro-magnetic actuator, a voice coil, a shape memory
alloy, an electro-active polymer, a solenoid, an eccentric rotating mass motor (‘ERM”), a
linear resonant actuator (“LRA”), a piezoelectric actuator, a high bandwidth actuator, an

electroactive polymer (“EAP”) actuator, an electrostatic friction display, or an ultrasonic
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vibration generator. In alternate embodiments, system 10 can include one or more
additional actuators, in addition to actuator 26 (not illustrated in Fig. 1). In other
embodiments, a separate device from system 10 includes an actuator that generates
the haptic effects, and system 10 sends generated haptic effect signals to that device
through communication device 20.

[0024] System 10, in one embodiment, further includes a sensor 28. Sensor 28 can
be configured to detect a form of energy, or other physical property, such as, but not
limited to, acceleration, bio signals, distance, flow, force/pressure/strain/bend, humidity,
linear position, orientation/inclination, radio frequency, rotary position, rotary velocity,
manipulation of a switch, temperature, vibration, or visible light intensity. Sensor 28 can
further be configured to convert the detected energy, or other physical property, into an
electrical signal, or any signal that represents virtual sensor information. Sensor 28 can
be any device, such as, but not limited to, an accelerometer, an electrocardiogram, an
electroencephalogram, an electromyograph, an electrooculogram, an
electropalatograph, a galvanic skin response sensor, a capacitive sensor, a hall effect
sensor, an infrared sensor, an ultrasonic sensor, a pressure sensor, a fiber optic sensor,
a flexion sensor (or bend sensor), a force-sensitive resistor, a load cell, a LuSense
CPS? 155, a miniature pressure transducer, a piezo sensor, a strain gage, a
hygrometer, a linear position touch sensor, a linear potentiometer (or slider), a linear
variable differential transformer, a compass, an inclinometer, a magnetic tag (or radio
frequency identification tag), a rotary encoder, a rotary potentiometer, a gyroscope, an
on-off switch, a temperature sensor (such as a thermometer, thermocouple, resistance

temperature detector, thermistor, or temperature-transducing integrated circuit),
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microphone, photometer, altimeter, bio monitor, or a light-dependent resistor.

[0025] Fig. 2 illustrates an example of a device 200 with sensor input and haptic
output, according to one embodiment of the invention. As previously described, in one
embodiment, device 200 can include a haptic representation system (such as haptic
representation system 10 illustrated in Fig. 1) that can represent the sensor input as
haptic output. According to the embodiment, device 200 is a mobile device that can be
carried within a user’s hand. Device 200 can include a sensor (such as sensor 28 of
Fig. 1), where the sensor not illustrated in Fig. 2, extensions 210 and 220, and display
230. The sensor can be configured to detect sensory information and extra-sensory
information, where sensory information is information that can normally be perceived by
a human being, and where extra-sensory information is information that cannot normally
be perceived by a human being. The sensor can be further configured to produce
sensor input based on the detected information. Extensions 210 and 220 can each be
coupled to an actuator (not illustrated in Fig. 2). The actuator can be a vibration
actuator or a deformation actuator. A vibration actuator can cause extensions 210 and
220 to vibrate based on the sensor input produced by the sensor. A deformation
actuator can cause extensions 210 and 220 to deform based on the sensor input
produced by the sensor. The specifics of a vibration actuator and a deformation
actuator are further described in greater detail. Display 230 can display visual
information based on the sensor input produced by the sensor.

[0026] Fig. 3 illustrates a block diagram of a device 300 capable of providing
vibrotactile effects (also identified as “vibration haptic effects”) and/or kinesthetic effects

(also identified as “deformation haptic effects”), according to one embodiment of the
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invention. Device 300 includes a housing 302, a display 304, a keypad 306, and
extensions 308-0 and 308-1. In another embodiment, keypad 306 is part of a
touchscreen display 304. Device 300, in one embodiment, is a wireless portable
system capable of providing wireless audio/video communication, mobile data
communication, a remote game console, and the like. For example, device 300 may be
a cellular phone, a PDA, a smart phone, a laptop computer, a game console, and/or a
handheld electronic device capable of processing information as well as providing
haptic feedback.

[0027] To provide a haptic feedback to a user’'s hand in accordance with an
operation mode, device 300 is capable of macroscopically altering its outer enclosure or
housing 302 (which includes extensions 308) in response to the nature of the
application. Depending on the application, extensions 308 can expand or contract (as
indicated by arrows in Fig. 3) thereby macroscopically altering the shape and/or size of
housing 302. In one embodiment, a shape is “macroscopically” altered if it changes to
the extent that the change can be detected by the user via, for example, sight or feel.
For example, a cell phone or smart phone device capable of changing its outer
enclosure shape (“shape changing device”) may be used to emulate a handshake
between two users. To convey a handshake, a first user, for instance, might squeeze
its first shape changing device to cause a pulse or squeeze of a second shape changing
device of a second user, where the first and second users are engaged in a
communication, such as a telephone call, via the first and second shape changing
devices connected to the first shape changing device. In other words, a shape input or

shape signal is sent from the first shape changing device to a second shape changing
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device indicating that the second device should activate its haptic mechanism to change
its shape for emulating a handshake. In other embodiments, additional portions of
device 300 besides housing 302 may also change shape, such as display 304, or input
elements such as keypad 306.

[0028] Systems such as device 300 may employ vibrotactile effects (also identified
as vibration haptic effects) and/or kinesthetic effects (also identified as deformation
haptic effects) to emulate shape changing effects. Vibrotactile effects, for instance, may
be used to incorporate haptic feedback to a user via a handheld device. Such haptic
feedback effects may be characterized by relatively high-frequency (e.g., about 160 -
220 Hz) and relatively small displacement (e.g., about 50 - 500 micrometers) vibrations.
Further, different types of haptic information such as confirmation of button clicks and
alerts can also be conveyed. Kinesthetic effects, on the other hand, may be
characterized by relatively large displacements (e.g., about 1 - 10 mm) and relatively
low-frequency (e.g., about 0 - 40 Hz) motions. Deformable or flexible surfaces can be
used for effective emulation of kinesthetic effects, such as macroscopically changing
surface properties depending on the application or activated feature.

[0029] Kinesthetic effects may be effectively emulated using deformable haptic
surfaces. For example, kinesthetic effects may allow a handheld device to be used as a
directional navigation tool. In this example, activation of deformable surfaces at
different locations on the handheld device can be used as a haptic display of directional
information. In another example, kinesthetic effects allow performance of specific
effects (e.g., pulsation, heartbeat, etc.), which could be of value in virtual tele-presence

and/or social networking applications. In one example, a heartbeat of one person can
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be emulated by expanding and contracting deformable pads on the sides of a cell
phone of another person connected via a telephone call. In another example, a
squeezing of a cell phone at one end of a call can be emulated as a handshake
sensation at another cell phone at the other end of the call.

[0030] Force haptic effects or "force effects” may be emulated using various types of
input signals to drive a haptic actuator, such as, but not limited to, an ERM. Certain
types of input signals may be used to provide various impulse force effects or a "jerk
sensation" as opposed to more constant force effects (e.g., pushing or pulling force
effects). In one example, such impulse force effects may simulate being poked by a
finger. In one example, such impulse force effects may simulate a strike, for example,
of a golf club impacting a golf ball. In one example, such impulse force effects may
simulate a racket impacting a tennis ball. Impulse force effects may be used to simulate
other gaming environments.

[0031] Device 300, in one embodiment, is able to change shape based on an
operating mode (e.g., application, activated feature, etc.), as opposed to merely being
manipulated by a user. Various haptic materials and/or actuators can be used in the
haptic mechanism to cause varying shapes in a flexible surface of device 300. For
example, EAPs may be used to form one or more actuators in the haptic mechanism for
shape changing based on activation of control signals. In other embodiments, a
piezoelectric element, programmable gels, or a fiber of shape memory alloys (“SMAs”)
can be used as actuators.

[0032] In one embodiment, indications of a device operating mode such as an

activated feature and application can activate predetermined patterns of a haptic
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mechanism. Such patterns can then be applied to the flexible surface of device 300
using a deformation mechanism. A haptic substrate that includes a plurality of actuators
can be applied to the surface to enact or form the patterns. EAPs, for example, can be
employed to form one or more actuators in a haptic mechanism such that activating
signals received by the haptic mechanism can convey flexible surface shapes. The
haptic substrate can be formed from micro-electro-mechanical systems (“MEMS”)
elements, thermal fluid pockets, MEMS pumps, resonant devices, variable porosity
membranes, laminar flow modulation, etc.

[0033] Extensions 308 can be controllable as to displacement, as well as any
pulsation or other suitable effects and/or patterns. For example, one user can squeeze
a first device, and a second device connected on a call to the first device can pulse or
squeeze in the hand of a second user to convey a physical handshake. Thus, a signal
can be sent from the first device to the second device to indicate that the second device
should change shape to emulate a handshake (e.g., a low frequency force or pressure
like a squeeze of a hand). In this fashion, any predetermined shape change
characteristics or patterns supportable by the underlying haptic mechanism, substrate,
and/or actuator control can be employed.

[0034] Further details of devices capable of producing shape changing or
deformation haptic effects are described in U.S. Patent Application Ser. No. 12/776,121,
filed on May 7, 2010, herein incorporated by reference.

[0035] Fig. 4 illustrates a diagram of an example mapping of sensor input to an
output signal that, when played at an output device, produces an output effect,

according to one embodiment of the invention. More specifically, Fig. 4 illustrates
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sensor 400. Sensor 400 can be identical to sensor 28 of Fig. 1. Sensor 400 can be a
sensor configured to detect information. In certain embodiments, sensor 400 can be a
sensor configured to detect extra-sensory information, where extra-sensory information
is information that cannot normally be perceived by a human being. For example, in
one embodiment, sensor 400 can be a magnetometer configured to detect
electromagnetic fields. In another embodiment, sensor 400 can be a light sensor
configured to detect light frequencies that are out of range of the human eye, such as
an infra-red light frequency. In another embodiment, sensor 400 can be a temperature
sensor configured to detect a change in temperature, even when the temperature
change could not normally be detected by a human being. Based on the detected
extra-sensory information, the sensor can generate sensor input, where the sensor
input represents the detected extra-sensory information. In other embodiments, sensor
400 can be a sensor configured to detect sensory information, where sensory
information is information that can normally be perceived by a human being.

[0036] Fig. 4 also illustrates representation module 410. When executed by a
processor (not illustrated in Fig. 4), representation module 410 can receive the sensor
input from sensor 400, map the sensor input to an output signal, and send the output
signal to output device 420. According to the embodiment, representation module 410
can include an algorithm that maps the sensor input to an output signal, where the
output signal is configured to produce an output effect when played at output device
420. Thus, in certain embodiments, representation module 410 can represent the extra-
sensory information detected by sensor 400 (and which cannot normally be perceived

by a human being) as an output effect that can be played at output device 420 (and
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thus, can be perceived by a human being). In this manner, representation module 410
can allow a human being to perceive extra-sensory information detected by sensor 400,
which normally could not be perceived. In other embodiments, representation module
410 can also represent the sensory information detected by sensor 400 as an output
effect that can be played at output device 420. In this manner, representation module
410 can augment a human being’s normal perception of the sensory information
detected by sensor 400.

[0037] In certain embodiments, representation module 410 can be a haptic
representation module, such as haptic representation module 16 of Fig. 1. In these
embodiments, when executed by a processor, representation module 410 can receive
the sensor input from sensor 400, map the sensor input to a haptic signal, and send the
haptic signal to output device 420, where output device 420 is an actuator, such as
actuator 26 of Fig. 1. According to the embodiment, representation module 410 can
include an algorithm that maps the sensor input to a haptic signal, where the haptic
signal is configured to produce a haptic effect when played at output device 420. Thus,
representation module 410 can represent the extra-sensory information detected by
sensor 400 (and which cannot normally be perceived by a human being) as a haptic
effect that can be played at output device 420 (and thus, can be perceived by a human
being).

[0038] For example, in an embodiment where sensor 400 is a magnetometer,
representation module 410 can map the input from the magnetometer into a
deformation haptic signal or a vibration haptic signal for an actuator. A deformation

haptic signal can be played at an actuator to generate a deformation haptic effect. A
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vibration haptic signal can be played at an actuator to generate a vibration haptic effect.
As another example, in an embodiment where sensor 400 is a light sensor,
representation module 410 can map the input from the light sensor into a video signal
that can be displayed on a display screen, or an audio signal that can be played at a
speaker. As yet another example, in an embodiment where sensor 400 is a radiation
sensor, representation module 410 can map the input from the radiation sensor into
either a deformation haptic signal or a vibration haptic signal for an actuator.

[0039] In certain embodiments, sensor 400 can be local to representation module
410 (i.e., sensor 400 and representation module 410 can be located within a single
device). In other embodiments, sensor 400 is located on a separate device from
representation module 410, and the sensor input is sent to representation module 410
over a network.

[0040] In certain embodiments, the mapping performed at representation module
410 includes determining whether the received sensor input exceeds a specified
threshold (i.e., “specified value”). If the received sensor input exceeds the specified
value, a corresponding output signal (such as a haptic signal) is generated, and the
received sensor input is mapped to the generated output signal. If the received sensor
input does not exceed the specified value, no output signal is generated.

[0041] In alternate embodiments, the mapping performed at representation module
410 includes mathematically transforming the received sensor input into a
corresponding output signal (such as a haptic signal). This can be done continuously
as sensor input is received, and thus, the corresponding output signal can be

continuously modulated. As the output signal is continuously modulated, the
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corresponding output effect (such as a haptic effect) that is generated can also be
continuously modulated.

[0042] Fig. 4 also illustrates output device 420. Output device 420 can receive the
output signal sent by representation module 410, and can generate an output effect
based on the output signal. In certain embodiments, output device 420 can be an
actuator, such as actuator 26 of Fig. 1. In some of these embodiments, output device
420 can be a vibration actuator configured to produce vibration haptic effects. In other
embodiments, output device 420 can be a deformation actuator configured to produce
deformation haptic effects. In these embodiments, output device 420 can receive a
haptic signal sent by representation module 410, and can generate a haptic effect
based on the output signal. In embodiments where the haptic signal is a vibration
haptic signal, output device 420 can produce a vibration haptic effect. In embodiments
where the haptic signal is a deformation haptic signal, output device 420 can produce a
deformation haptic effect. In other embodiments, output device 420 can be an output
device configured to produce video effects, such as a display screen, or an output
device configured to produce audio effects, such as a speaker.

[0043] For example, in an embodiment where sensor 400 is a magnetometer, and
output device 420 is an actuator (such as a vibration actuator or a deformation
actuator), output device 420 can deform and/or vibrate according to a presence of an
electromagnetic field, the intensity of the electromagnetic field, or other attributes of the
electromagnetic field. More specifically, sensor 400 can detect the electromagnetic field
and produce sensor input based on one or more attributes of the electromagnetic field.

Representation module 410 can map the sensor input produced by sensor 400 to a
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vibration haptic signal, a deformation haptic signal, or a combination therein. Based on
the vibration haptic signal, the deformation haptic signal, or the combination therein,
output device 420 can produce a vibration haptic effect (by vibrating), a deformation
haptic effect (by deforming), or a combination therein.

[0044] As another example, in an embodiment where sensor 400 is a light sensor,
and output device 420 is a display screen, output device 420 can display a visual
representation based on the detection of infra-red light (or ultraviolet light). More
specifically, sensor 400 can detect the infra-red light (or ultraviolet light) and produce
senor input based one or more attributes of the infra-red light (or ultraviolet light).
Representation module 410 can map the sensor input produced by sensor 400 to a
video signal. Based on the video signal, output device 420 can produce a video effect
(e.g., a visual representation of the detected light). In an alternate embodiment, output
device 420 can be an actuator rather than a display screen. In this embodiment,
representation module 410 can map the sensor input produced by sensor 400 to a
vibration haptic signal or a deformation haptic signal. Based on the vibration haptic
signal, or the deformation haptic signal, output device can produce a vibration haptic
effect, or a deformation haptic effect, that represents the detected light. For example, if
sensor 400 detects a significant amount of infra-red light, output device 420 can deform
an amount that reflects the amount of detected infra-red light.

[0045] Thus, according to certain embodiments, a user’s senses can be augmented,
as the user can perceive attributes of an environment that would normally be difficult or
impossible to perceive.

[0046] Fig. 5 illustrates a flow diagram of the functionality of a haptic representation
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module (such as haptic representation module 16 of Fig. 1), according to one
embodiment of the invention. In one embodiment, the functionality of Fig. 5, as well as
the functionality of Fig. 11, which is described below in greater detail, is implemented by
software stored in memory or another computer-readable or tangible medium, and
executed by a processor. In other embodiments, the functionality may be performed by
hardware (e.g., through the use of an application specific integrated circuit (“ASIC”), a
programmable gate array (“PGA”), a field programmable gate array (‘FPGA”), etc.), or
any combination of hardware and software. Furthermore, in alternate embodiments, the
functionality may be performed by hardware using analog components.

[0047] The flow begins and proceeds to 510. At 510, input is received from a
sensor. The input can include extra-sensory information, where extra-sensory
information is information that cannot normally be perceived by a human being. In
certain embodiments, the input can include one or more interaction parameters, where
each interaction parameter can include a value. In certain embodiments, the sensor
can be a magnetometer configured to generate the input based on an electromagnetic
field that the magnetometer detects. In other embodiments, the sensor can be a light
sensor configured to generate the input based on energy that the light sensor detects.
The energy can include ultraviolet light. Alternately, the energy can include infra-red
light. In other embodiments, the sensor can be a radiation sensor configured to
generate the input based on radiation that the radiation sensor detector. The flow
proceeds to 520.

[0048] At 520, the received input is mapped to a haptic signal. In certain

embodiments, the mapping the received input to the haptic signal includes generating
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the haptic signal when the value of at least one interaction parameter exceeds a
specified value. In other embodiments, the mapping the received input to the haptic
signal includes continuously modulating the haptic signal based on a continuous
updating of the value of at least one interaction parameter. The flow proceeds to 530.
[0049] At 530, the haptic signal is sent to an actuator to generate a haptic effect. In
certain embodiments, the actuator is a vibration actuator, and the haptic effect
generated by the vibration actuator is a vibration haptic effect. In other embodiments,
the actuator is a deformation actuator, and the haptic effect generated by the
deformation actuator is a deformation haptic effect. The flow then ends.

[0050] In certain embodiments, a haptic device can output various types of
information based on sensor input. Examples include: outputting haptic effects based
on input from a magnetometer; outputting deformation haptic effects on a display of the
device to create a “geofence”; augmenting sensory perception by outputting
deformation haptic effects; enhancing normal sensory perception by outputting
deformation haptic effects; and outputting haptic effects based on either a user's mood,
ambient awareness, or bio feedback.

[0051] Furthermore, in certain embodiments, a deformation actuator of a haptic
device can output deformation haptic effects using one of a plurality of interaction
modes. Examples of the interaction modes include: applying pressure to the body of a
user; changing shape (where the shape-change can include a change in a macro-shape
of the haptic device or a change in a texture of the haptic device); and outputting an
impedance haptic effect (where the haptic device assesses user input and outputs one

or more haptic effects based on the user input).
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[0052] Fig. 6 illustrates a block diagram of a device 600 capable of producing a
haptic effect to augment sensory perception, according to one embodiment of the
invention. Device 600 can include sensor 610. Sensor 610 can be identical to sensor
28 of Fig. 1. Sensor 610 can be a sensor configured to detect information. Based on
the detected information, the sensor can generate sensor input, where the sensor input
represents the detected information. In certain embodiments, sensor 610 can be a
sensor configured to detect extra-sensory information, where extra-sensory information
is information that cannot normally be perceived by a human being.

[0053] Device 600 can further include a housing 620. Housing 620, also identified
as an outer enclosure of device 600, can be operatively coupled to an actuator 630.
Housing 620 can also include a haptic surface which overlays at least a portion of
housing 620. In certain embodiments, the haptic surface can be configured to apply a
force in response to a force haptic effect produced by actuator 630. In these
embodiments, actuator 630 can be a force actuator that can be configured to produce a
force haptic effect. In other certain embodiments, the haptic surface can be configured
to macroscopically alter its physical shape in response to a deformation haptic effect
produced by actuator 630. In these embodiments, actuator 630 can be a deformation
actuator that can be configured to produce a deformation haptic effect. In other certain
embodiments, the haptic surface can be configured to produce a mechanical
impedance in response to an impedance haptic effect produced by actuator 630. In
these embodiments, actuator 630 can be an impedance actuator that can be configured
to produce an impedance haptic effect. Thus, in certain embodiments, actuator 630 can

cause housing 620 of device 600 to reflect the information detected by sensor 610,
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including the extra-sensory information detected by sensor 610.

[0054] In one embodiment, sensor 610 can be a sensor configured to detect a
barometric pressure, and actuator 630 can cause housing 620 to apply a force, to
deform, or to produce a mechanical impedance based on the detected barometric
pressure. Thus, in this embodiment, device 600 can indicate possible imminent
changes in weather patterns due to an increase or decrease in detected barometric
pressure. In another embodiment, sensor 610 can be a magnetometer configured to
detect an electromagnetic field, and actuator 630 can cause housing 620 to apply a
force, to deform, or to produce a mechanical impedance based on one or more
properties of the detected electromagnetic field, such as the presence of the
electromagnetic field, the intensity of the electromagnetic field, or the periodicity of the
electromagnetic field. For example, a user could hold device 600 near an electrical cord
to determine whether the electrical cord is connected to a power source in response to
housing 620 of device 600 applying a force, applying a deformation, or producing a
mechanical impedance in the presence of an alternating electromagnetic field
surrounding the cord.

[0055] In another embodiment, sensor 610 can be a radiation sensor configured to
detect radiation, and actuator 630 can cause housing 620 to apply a force, to deform, or
to produce a mechanical impedance based on the detected radiation. For example,
device 600 can detect a level of ambient radiation within an environment using sensor
610, and actuator 630 can cause housing 620 to apply a force, to deform, or to produce
a mechanical impedance based on the detected level of ambient radiation. In another

embodiments, sensor 610 can be a sensor configured to detect a signal sent by a global
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positioning system (“GPS”), where the signal can represent a position of device 600,
and actuator 630 can cause housing 620 to apply a force, to deform, or to produce a
mechanical impedance based on the detected signal (i.e., the detected position of
device 600). Thus, device 600 can create a geofence (i.e., a virtual perimeter for a real-
world geographical area).

[0056] In another embodiment, sensor 610 can be a galvanic skin response sensor
configured to detect an electrical conductance of the skin of a user, and actuator 630
can cause housing 620 to apply a force, to deform, or to produce a mechanical
impedance based on characteristics of the user identified from the detected electrical
conductance of the skin of the user, such as mood, ambient awareness, and bio
feedback. Thus, device 600 can apply a force, deform, or produce a mechanical
impedance in order to mirror an identified state of the user.

[0057] Fig. 7 illustrates a block diagram of a device 700 capable of producing a
haptic effect to augment visual information displayed within a display screen, according
to one embodiment of the invention. Device 700 can include sensor 710. Sensor 710
can be identical to sensor 28 of Fig. 1. Sensor 710 can be a sensor configured to
detect information. Based on the detected information, the sensor can generate sensor
input, where the sensor input represents the detected information. In certain
embodiments, sensor 710 can be a sensor configured to detect extra-sensory
information, where extra-sensory information is information that cannot normally be
perceived by a human being. Device 700 can further include a display 720. Display
720 can be configured to display a visual image. Display 720 can be operatively

coupled to an actuator 730. Display 720 can be configured to macroscopically alter its
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physical shape in response to a deformation haptic output effect produced by actuator
720. In certain embodiments, actuator 730 can be a deformation actuator that can be
configured to produce a deformation haptic effect. Thus, in these embodiments, device
700 can be configured to overlay a visual image displayed within display 720 with a
deformation of at least a portion of a screen of display 720, where the deformation is
produced by actuator 730 and based on information detected by sensor 710. For
example, display 720 can display a scene, and can further display invisible features of
the scene as screen surface features/deformations within display 720. Thus, the visual
scene displayed within 720 is generally not changed from how it actually looks.

[0058] In one embodiment, sensor 710 can be a light sensor configured to detect
light frequencies, including light frequencies that are within a range of the human eye,
and also including light frequencies that are out of range of the human eye, and sensor
710 can be configured to capture a full-spectrum photograph of a scene. According to
the embodiment, a visual image that represents the light frequencies that are within a
range of the human eye can be displayed within display 720, and a deformation of at
least a portion of a screen of display 720 that represents the light frequencies that are
out of range of the human eye can be produced, where the deformation is produced by
actuator 730 and based on information detected by sensor 710. Thus, the visual image
that is displayed within display 720 is preserved, but the light frequencies that are out of
range of the human eye detected by sensor 710 can be perceived by the user.

[0059] Fig. 8 illustrates a diagram of an example mapping of sensor input to a force
haptic signal that, when played at an actuator, produces a force haptic effect, according

to one embodiment of the invention. More specifically, Fig. 8 illustrates sensor 800.
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Sensor 800 can be identical to sensor 28 of Fig. 1. Sensor 800 can be a sensor
configured to detect information. In certain embodiments, sensor 800 can be a sensor
configured to detect extra-sensory information, where extra-sensory information is
information that cannot normally be perceived by a human being. In other
embodiments, sensor 800 can be a sensor configured to detect sensory information,
where sensory information is information that can normally be perceived by a human
being.

[0060] Fig. 8 also illustrates haptic representation module 810. When executed by a
processor (not illustrated in Fig. 8), haptic representation module 810 can receive the
sensor input from sensor 800, map the sensor input to a force haptic signal, and send
the force haptic signal to actuator 820. According to the embodiment, haptic
representation module 810 can include an algorithm that maps the sensor input to a
force haptic signal, where the force haptic signal is configured to produce a force haptic
effect when played at actuator 820. Thus, in certain embodiments, haptic
representation module 810 can represent information (which can include sensory
information or extra-sensory information) detected by sensor 800 as a force haptic
effect that can be played at actuator 820.

[0061] In certain embodiments, sensor 800 can be local to haptic representation
module 810 (i.e., sensor 800 and haptic representation module 810 can be located
within a single device). In other embodiments, sensor 800 is located on a separate
device from haptic representation module 810, and the sensor input is sent to haptic
representation module 810 over a network.

[0062] In certain embodiments, the mapping performed at haptic representation
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module 810 includes determining whether the received sensor input exceeds a
specified threshold (i.e., “specified value”). If the received sensor input exceeds the
specified value, a corresponding force haptic signal is generated, and the received
sensor input is mapped to the generated force haptic signal. If the received sensor
input does not exceed the specified value, no force haptic signal is generated.

[0063] In alternate embodiments, the mapping performed at haptic representation
module 810 includes mathematically transforming the received sensor input into a
corresponding force haptic signal. This can be done continuously as sensor input is
received, and thus, the corresponding force haptic signal can be continuously
modulated. As the force haptic signal is continuously modulated, the corresponding
force haptic effect that is generated can also be continuously modulated.

[0064] Fig. 8 also illustrates actuator 820. Actuator 820 can be identical to actuator
26 of Fig. 1. Actuator 820 can receive the force haptic signal sent by haptic
representation module 810, and can generate a force haptic effect based on the force
haptic signal. In some embodiments, actuator 820 can be a force actuator configured to
produce force haptic effects.

[0065] Thus, in certain embodiments, actuator 820 can cause a device to apply a
static force (such as pressure) to a user of the device. For example, the device can
apply a static force to a user as the user grips the device. As another example, the
device can apply a static force to the user while the device is in the user’s pocket. The
static force can be of a sufficient degree that the static force causes the device to
deform or change shape. The user can feel the device deform by virtue of the device

being in static contact with some part of the user’s body. In some embodiments, the
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device can apply a static force, such that the device deforms only to a degree that the
deformation can be felt, but not seen. In other embodiments, the device can apply a
static force, such that the device deforms to a sufficient degree so that the user can
visually assess the state of the deformation as well. In certain embodiments, actuator
820 can cause a device to apply a dynamic force (such as pressure) to a user of the
device, where the device continually applies the force in a rhythmic or periodic way over
a period of time.

[0066] Fig. 9 illustrates a diagram of an example mapping of sensor input to a
deformation haptic signal that, when played at an actuator, produces a deformation
haptic effect, according to one embodiment of the invention. More specifically, Fig. 9
illustrates sensor 900. Sensor 900 can be identical to sensor 28 of Fig. 1. Sensor 900
can be a sensor configured to detect information. In certain embodiments, sensor 900
can be a sensor configured to detect extra-sensory information, where extra-sensory
information is information that cannot normally be perceived by a human being. In other
embodiments, sensor 900 can be a sensor configured to detect sensory information,
where sensory information is information that can normally be perceived by a human
being.

[0067] Fig. 9 also illustrates haptic representation module 910. When executed by a
processor (not illustrated in Fig. 9), haptic representation module 910 can receive the
sensor input from sensor 900, map the sensor input to a deformation haptic signal, and
send the deformation haptic signal to actuator 920. According to the embodiment,
haptic representation module 910 can include an algorithm that maps the sensor input

to a deformation haptic signal, where the deformation haptic signal is configured to
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produce a deformation haptic effect when played at actuator 920. Thus, in certain
embodiments, haptic representation module 910 can represent information (which can
include sensory information or extra-sensory information) detected by sensor 900 as a
deformation haptic effect that can be played at actuator 920.

[0068] In certain embodiments, sensor 900 can be local to haptic representation
module 910 (i.e., sensor 900 and haptic representation module 910 can be located
within a single device). In other embodiments, sensor 900 is located on a separate
device from haptic representation module 910, and the sensor input is sent to haptic
representation module 910 over a network.

[0069] In certain embodiments, the mapping performed at haptic representation
module 910 includes determining whether the received sensor input exceeds a
specified threshold (i.e., “specified value”). If the received sensor input exceeds the
specified value, a corresponding deformation haptic signal is generated, and the
received sensor input is mapped to the generated deformation haptic signal. If the
received sensor input does not exceed the specified value, no deformation haptic signal
is generated.

[0070] In alternate embodiments, the mapping performed at haptic representation
module 910 includes mathematically transforming the received sensor input into a
corresponding deformation haptic signal. This can be done continuously as sensor
input is received, and thus, the corresponding deformation haptic signal can be
continuously modulated. As the deformation haptic signal is continuously modulated,
the corresponding deformation haptic effect that is generated can also be continuously

modulated.
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[0071] Fig. 9 also illustrates actuator 920. Actuator 920 can be identical to actuator
26 of Fig. 1. Actuator 920 can receive the deformation haptic signal sent by haptic
representation module 910, and can generate a deformation haptic effect based on the
deformation haptic signal. In some embodiments, actuator 920 can be a deformation
actuator configured to produce deformation haptic effects.

[0072] Thus, in certain embodiments, actuator 920 can cause a device to deform or
change shape. In some embodiments, the device can deform only to a degree that the
deformation can be felt, but not seen. For example, if the device is in a pocket of a
user, the user can reach into his pocket and feel the device and assess the shape of the
device. In one example, if the housing of the device is flat, the user has not received
any voicemail messages. However, if the housing of the device is extended (i.e.,
actuator 920 has caused the housing of the device to deform and extend out), then the
user has received voicemail messages. In other embodiments, the device can deform
to a sufficient degree so that the user can visually assess the state of the deformation
as well. In certain embodiments, actuator 920 can cause a device to continually deform
in a rhythmic or periodic way over a period of time. For example, the sides of the device
can pulse in a way that simulates a breathing pattern. In this example, the device can
also display information about its internal state according to how hard or how fast it is
“breathing”. As another example, the deformation of the device can simulate a
heartbeat, and the device can display information about its internal state depending on
how hard or fast it is “beating.” Furthermore, the device can overlay one or more
deformations on top of each other. As an example, the device could deform in a

manner to simulate a breathing pattern, and deform in a manner to simulate a heartbeat
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pattern, simultaneously, but the user would able to differentiate the simultaneous
patterns.

[0073] Fig. 10 illustrates a diagram of an example mapping of sensor input to a
impedance haptic signal that, when played at an actuator, produces an impedance
haptic effect, according to one embodiment of the invention. More specifically, Fig. 10
illustrates sensor 1000. Sensor 1000 can be identical to sensor 28 of Fig. 1. Sensor
1000 can be a sensor configured to detect information, such as pressure applied to a
device by a user.

[0074] Fig. 10 also illustrates haptic representation module 1010. When executed by
a processor (not illustrated in Fig. 10), haptic representation module 1010 can receive
the sensor input from sensor 1000, map the sensor input to an impedance haptic signal,
and send the impedance haptic signal to actuator 1020. According to the embodiment,
haptic representation module 1010 can include an algorithm that maps the sensor input
to an impedance haptic signal, where the impedance haptic signal is configured to
produce an impedance haptic effect when played at actuator 1020. Thus, in certain
embodiments, haptic representation module 1010 can represent information (which can
include sensory information or extra-sensory information) detected by sensor 1000 as
an impedance haptic effect that can be played at actuator 1020.

[0075] In certain embodiments, sensor 1000 can be local to haptic representation
module 1010 (i.e., sensor 1000 and haptic representation module 1010 can be located
within a single device). In other embodiments, sensor 1000 is located on a separate
device from haptic representation module 1010, and the sensor input is sent to haptic

representation module 1010 over a network.
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[0076] In certain embodiments, the mapping performed at haptic representation
module 1010 includes determining whether the received sensor input exceeds a
specified threshold (i.e., “specified value”). If the received sensor input exceeds the
specified value, a corresponding impedance haptic signal is generated, and the
received sensor input is mapped to the generated impedance haptic signal. If the
received sensor input does not exceed the specified value, no impedance haptic signal
is generated.

[0077] Fig. 10 also illustrates actuator 1020. Actuator 1020 can be identical to
actuator 26 of Fig. 1. Actuator 1020 can receive the impedance haptic signal sent by
haptic representation module 1010, and can generate an impedance haptic effect based
on the impedance haptic signal. In some embodiments, actuator 1020 can be an
impedance actuator configured to produce impedance haptic effects.

[0078] Thus, in certain embodiments, actuator 1020 can cause a device to produce
an impedance haptic effect in response to user input, such as pressure applied to the
device by the user. For example, a user may “query” the device to find out a shape of
the device, by haptically exploring the contours of the device with a hand or finger. In
another example, the user squeezes the device to feel the impedance or deformability.
In this way, actuator 1020 can cause the housing of the device to display information to
the user, not in a form of deformation, but in a form of mechanical impedance. For
example, the user can squeeze the device, and if the device feels “soft,” then the user
does not have any urgent voicemail messages. However, the user can also squeeze
the device, and if the device feels “hard,” then the user does have urgent voicemail

messages. Thus, the information can be queried by a user in a discreet, intuitive way
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by applying pressure to the device and ascertaining the amount of mechanical
impedance felt.

[0079] While the embodiments described above have involved individual force haptic
effects, deformation haptic effects, or impedance haptic effects, in alternate
embodiments, an actuator can cause a device to produce various combinations of force
haptic effects, deformation effects, and impedance haptic effects, as well as vibrotactile
effects or any other haptic effects.

[0080] Fig. 11 illustrates a flow diagram of the functionality of a haptic representation
module (such as haptic representation module 16 of Fig. 1), according to one
embodiment of the invention. The flow begins and proceeds to 1110. At 1110, input is
received from a sensor. The input can include extra-sensory information, where extra-
sensory information is information that cannot normally be perceived by a human being.
In certain embodiments, the input can include one or more interaction parameters,
where each interaction parameter can include a value.

[0081] Also, in certain embodiments, the sensor can be a sensor configured to
detect a barometric pressure. In other embodiments, the sensor can be a
magnetometer configured to detect an electromagnetic field. In other embodiments, the
sensor can be a radiation sensor configured to detect radiation. In other embodiments,
the sensor can be a sensor configured to detect a signal sent by a GPS, where the
signal can represent a position of a device. In other embodiments, the sensor can be a
galvanic skin response sensor configured to detect an electrical conductance of the skin
of a user. In other embodiments, the sensor can be a light sensor configured to detect

light frequencies, including light frequencies that are within a range of the human eye,
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and also including light frequencies that are out of range of the human eye. The flow
proceeds to 1120.

[0082] At 1120, the received input is mapped to a haptic signal. In certain
embodiments, the mapping the received input to the haptic signal includes generating
the haptic signal when the value of at least one interaction parameter exceeds a
specified value. In other embodiments, the mapping the received input to the haptic
signal includes continuously modulating the haptic signal based on a continuous
updating of the value of at least one interaction parameter. The haptic signal can be a
force haptic signal. The haptic signal can be a deformation haptic signal. The haptic
signal can be an impedance haptic signal. The haptic signal can be any combination of
a force haptic signal, a deformation haptic signal, or an impedance haptic signal. The
flow proceeds to 1130.

[0083] At 1130, the haptic signal is sent to an actuator to generate a haptic effect. In
embodiments where the haptic signal is a force haptic signal, the haptic effect is a force
haptic effect. In embodiments where the haptic signal is a deformation haptic signal,
the haptic effect is a deformation haptic effect. In embodiments where the haptic signal
is an impedance haptic signal, the haptic effect is an impedance haptic effect. In some
embodiments where the haptic effect is a force haptic effect, the force haptic effect can
cause a device to apply a static force to a user. In other embodiments where the haptic
effect is a force haptic effect, the force haptic effect can cause the device to apply a
dynamic force to the user. In certain embodiments where the haptic effect is a force
haptic effect, the force haptic effect can cause the device to apply pressure to the user’s

body. In certain embodiments where the haptic effect is a deformation haptic effect, the
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deformation haptic effect can cause a device to deform. In other embodiments where
the haptic effect is a deformation haptic effect, the deformation haptic effect can cause
the device to continuously deform over a period of time. In certain embodiments where
the haptic effect is a deformation haptic effect, the deformation haptic effect can cause
the device to modify at least one of a macro-shape of the device or a texture of the
device, and the deformation of the devices can comprise at least one of a visual
deformation, a haptic deformation, a quasi-static deformation, or a dynamic deformation.
In embodiments where the haptic effect is an impedance haptic effect, the impedance
haptic effect can cause a device to produce a mechanical impedance in response to
user input. In certain embodiments where the haptic effect is an impedance haptic
effect, the impedance haptic effect can cause the device to stiffen in response to
pressure that is applied to the device by a user.

[0084] In embodiments where the sensor is a sensor configured to detect a
barometric pressure, the haptic effect that is generated by the actuator can cause a
device to deform based on the detected barometric pressure. In embodiments where
the sensor is a magnetometer configured to detect an electromagnetic field, the haptic
effect that is generated by the actuator can cause a device to deform based on one or
more properties of the detected electromagnetic field. In embodiments where the
sensor is a radiation sensor configured to detect radiation, the haptic effect that is
generated by the actuator can cause a device to deform based on the detected
radiation. In embodiments where the sensor is a sensor configured to detect a signal
sent by a GPS, where the signal represents a position of a device, the haptic effect that

is generated by the actuator can cause the device to deform based on the detected
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signal. In embodiments where the sensor is a galvanic skin response sensor configured
to detect an electrical conductance of the skin of a user, the haptic effect that is
generated by the actuator can cause the device to deform based on one or more
characteristics of the user identified from the detected electrical conductance of the skin
of the user. In embodiments where the sensor is a light sensor configured to detect
light frequencies, including light frequencies that are within a range of the human eye,
and also including light frequencies that are out of range of the human eye, the haptic
effect that is generated by the actuator can cause a display of the device to deform
based on the detected light frequencies that are out of range of the human eye. The
flow then ends.

[0085] Thus, a haptic representation system is provided that represents sensor input
as one or more haptic effects. The haptic representation system can enable richer,
more informative, and more interactive experiences for a user. The haptic
representation system has wide ranging use cases, such as military, medical,
automotive, and mobility.

[0086] The features, structures, or characteristics of the invention described
throughout this specification may be combined in any suitable manner in one or more
embodiments. For example, the usage of “one embodiment,” “some embodiments,”

”

“certain embodiment,” “certain embodiments,” or other similar language, throughout this

specification refers to the fact that a particular feature, structure, or characteristic
described in connection with the embodiment may be included in at least one

embodiment of the present invention. Thus, appearances of the phrases “one

” ” ” W

embodiment,” “some embodiments,” “a certain embodiment,” “certain embodiments,” or
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other similar language, throughout this specification do not necessarily all refer to the
same group of embodiments, and the described features, structures, or characteristics
may be combined in any suitable manner in one or more embodiments.

[0087] One having ordinary skill in the art will readily understand that the invention
as discussed above may be practiced with steps in a different order, and/or with
elements in configurations which are different than those which are disclosed.
Therefore, although the invention has been described based upon these preferred
embodiments, it would be apparent to those of skill in the art that certain modifications,
variations, and alternative constructions would be apparent, while remaining within the
spirit and scope of the invention. In order to determine the metes and bounds of the

invention, therefore, reference should be made to the appended claims.
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WE CLAIM:

1. A computer-readable medium having instructions stored thereon that, when
executed by a processor, cause the processor to generate a haptic effect, the
generating the haptic effect comprising:

receiving input from a sensor, wherein the input comprises extra-sensory
information;

mapping the received input to a haptic signal; and

sending the haptic signal to an actuator to generate the haptic effect.

2. The computer-readable medium of claim 1, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

the mapping the received input to the haptic signal further comprising generating
the haptic signal when the value of at least one interaction parameter exceeds a

specified value.

3. The computer-readable medium of claim 1, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

the mapping the received input to the haptic signal further comprising
continuously modulating the haptic signal based on a continuous updating of the value

of at least one interaction parameter.
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4. The computer-readable medium of claim 1, wherein the actuator comprises a
vibration actuator, and wherein the haptic effect generated by the vibration actuator

comprises a vibration haptic effect.

5. The computer-readable medium of claim 1, wherein the actuator comprises a
deformation actuator, and wherein the haptic effect generated by the deformation

actuator comprises a deformation haptic effect.

6. A computer-implemented method for generating a haptic effect, the computer-
implemented method comprising:

receiving input from a sensor, wherein the input comprises extra-sensory
information;

mapping the received input to a haptic signal; and

sending the haptic signal to an actuator to generate the haptic effect.

7. The computer-implemented method of claim 6, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

the mapping the received input to the haptic signal further comprising generating
the haptic signal when the value of at least one interaction parameter exceeds a

specified value.
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8. The computer-implemented method of claim 6, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

the mapping the received input to the haptic signal further comprising
continuously modulating the haptic signal based on a continuous updating of the value

of at least one interaction parameter.

9. The computer-implemented method of claim 6, wherein the actuator
comprises a vibration actuator, and wherein the haptic effect generated by the vibration

actuator comprises a vibration haptic effect.

10. The computer-implemented method of claim 6, wherein the actuator
comprises a deformation actuator, and wherein the haptic effect generated by the

deformation actuator comprises a deformation haptic effect.

11. A haptic representation system comprising:

a memory configured to store a haptic representation module;

a processor configured to execute the haptic representation module stored on
the memory; and

an actuator configured to output one or more haptic effects;

wherein the haptic representation module is configured to receive input from a

sensor, wherein the input comprises extra-sensory information;
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wherein the haptic representation module is further configured to map the
received input to a haptic signal; and
wherein the haptic representation module is further configured to send the haptic

signal to an actuator to generate the haptic effect.

12. The haptic representation system of claim 11, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

wherein the haptic representation module is further configured to generate the
haptic signal when the value of at least one interaction parameter exceeds a specified

value.

13. The haptic representation system of claim 11, wherein the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value;

wherein the haptic representation module is further configured to continuously
modulate the haptic signal based on a continuous updating of the value of at least one

interaction parameter.

14. The haptic representation system of claim 11, wherein the actuator

comprises a vibration actuator, and wherein the haptic effect generated by the vibration

actuator comprises a vibration haptic effect.
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15. The haptic representation system of claim 11, wherein the actuator
comprises a deformation actuator, and wherein the haptic effect generated by the

deformation actuator comprises a deformation haptic effect.

16. A computer-readable medium having instructions stored thereon that, when
executed by a processor, cause the processor to generate a haptic effect, the
generating the haptic effect comprising:

receiving input from a sensor;

mapping the received input to a haptic signal; and

sending the haptic signal to an actuator to generate the haptic effect;

wherein the haptic signal is at least one of a force haptic signal, a deformation
haptic signal, or an impedance haptic signal; and

wherein the haptic effect is at least one of a force haptic effect, a deformation

haptic effect, or an impedance haptic effect.

17. The computer-readable medium of claim 16, wherein the input comprises

extra-sensory information.

18. The computer-readable medium of claim 16, wherein the haptic effect is a

force haptic effect, and wherein the force haptic effect causes a device to apply a force

to a user.

-40 -

EX1002 - Page 48



PATENT
Docket No.: 105804.00193; IMM400

19. The computer-readable medium of claim 18, wherein the force haptic effect

causes the device to apply pressure to the user’s body.

20. The computer-readable medium of claim 16, wherein the haptic effect is a
deformation haptic effect, and wherein the deformation haptic effect causes a device to

deform.

21. The computer-readable medium of claim 20, wherein the deformation haptic
effect causes the device to modify at least one of a macro-shape of the device or a
texture of the device, and wherein the deformation of the devices comprises at least one
of a visual deformation, a haptic deformation, a quasi-static deformation, or a dynamic

deformation.

22. The computer-readable medium of claim 16, wherein the haptic effect is an
impedance haptic effect, and wherein the impedance haptic effect causes a device to

produce a mechanical impedance in response to user input.

23. The computer-readable medium of claim 22, wherein the impedance haptic
effect causes the device to stiffen in response to pressure that is applied to the device

by a user.

24. A computer-implemented method for generating a haptic effect, the

computer-implemented method comprising:
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receiving input from a sensor;

mapping the received input to a haptic signal; and

sending the haptic signal to an actuator to generate the haptic effect;

wherein the haptic signal is at least one of a force haptic signal, a deformation
haptic signal, or an impedance haptic signal; and

wherein the haptic effect is at least one of a force haptic effect, a deformation

haptic effect, or an impedance haptic effect.

25. The computer-implemented method of claim 24, wherein the input comprises

extra-sensory information.

26. The computer-implemented method of claim 24, wherein the haptic effect is a
force haptic effect, and wherein the force haptic effect causes a device to apply a force

to a user.

27. The computer-implemented method of claim 24, wherein the haptic effect is

a deformation haptic effect, and wherein the deformation haptic effect causes a device

to deform.

28. The computer-implemented method of claim 24, wherein the haptic effect is

an impedance haptic effect, and wherein the impedance haptic effect causes a device

to produce a mechanical impedance in response to user input.
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29. A haptic representation system comprising:

a memory configured to store a haptic representation module;

a processor configured to execute the haptic representation module stored on
the memory; and

an actuator configured to output one or more haptic effects;

wherein the haptic representation module is configured to receive input from a
sensor;

wherein the haptic representation module is further configured to map the
received input to a haptic signal,

wherein the haptic representation module is further configured to send the haptic
signal to an actuator to generate the haptic effect;

wherein the haptic signal is at least one of a force haptic signal, a deformation
haptic signal, or an impedance haptic signal; and

wherein the haptic effect is at least one of a force haptic effect, a deformation

haptic effect, or an impedance haptic effect.

30. The haptic representation system of claim 29, wherein the input comprises

extra-sensory information.

31. The haptic representation system of claim 29, wherein the haptic effect is a

force haptic effect, and wherein the force haptic effect causes a device to apply a force

to a user.

-43 -

EX1002 - Page 51



PATENT
Docket No.: 105804.00193; IMM400

32. The haptic representation system of claim 29, wherein the haptic effect is a
deformation haptic effect, and wherein the deformation haptic effect causes a device to

deform.

33. The haptic representation system of claim 29, wherein the haptic effect is an
impedance haptic effect, and wherein the impedance haptic effect causes a device to

produce a mechanical impedance in response to user input.
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ABSTRACT OF THE DISCLOSURE:

A haptic representation system is provided that generates a haptic effect in response to
sensor input. The sensor input is mapped to a haptic signal. The haptic signal is sent
to an actuator configured to receive the haptic signal. The actuator utilizes the haptic

signal to generate the haptic effect.
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Trademark Office connected therewith and with the resulting patent, and l/we hereby authorize them to delste from that Customer No. names of
persons no longer with their firm, {o add new persons of their Firm to that Customer No., and to act and rely on instructions from and communicate
directly with the person/assignee/attorney/firm/ organization who/which first sends/sent this case to them and by whomiwhich l/we hereby declare that
liwe have consented after full disclosure to be represented unless/untit lfwe instruct the above Firm and/or an attomey of that Firm in writing to the
contrary.

Power of Attorney to Customer Number 95 0 0 0
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INVENTOR’S SIGNATURE: Date:
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INVENTOR’S SIGNATURE: Date:
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First Middle Initial Family Name
Residence | Montreal | canapa | me
City State/Foreign Country Country of Citizenship
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4840 Ste-Catherine West, Montreal, H3Z1T1, Canada
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Date:
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First Middle Initial Family Name
Residence ! Qakland ‘ CA J us
City State/Foreign Country Country of Citizenship
Mailing Address 311 Oak Street, # 327, Oakland, CA 94607
INVENTOR’S SIGNATURE: - / Date: Slzz/li
Name | Christophet [ 4. | ULLRICH
First Middle Initial Family Name
Residence l Ventura l CA l CA
City State/Foreign Country Country of Citizenship
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INVENTOR’S SIGNATURE: Date:
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First Middle Initial Family Name
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City State/Foreign Country Country of Citizenship
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Name | Christopher | a. | uLLRiCH
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Residence i Ventura * CA ‘ CA
City State/Foreign Country Country of Citizenship
Mailing Address 227 Palomares Ave., Ventura, CA 83003
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INVENTOR'S sxGNAmREq/w‘”\ /U/\ ﬂﬁ/ Date: ﬁ( g Z3 rd 201 2
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U First Middle Initial Family Name
Residence l Laval ‘ CANADA l CA
City State/Foreign Country Country of Citizenship
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INVENTOR'S SIGNATURE: Date:
Name | Juan Manuel | | CRUZ-HERNANDEZ
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INVENTOR’S SIGNATURE: Date:
Narme | pavid | | BIRNBAUM
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Residence l Qakland l CA i Us
City Stale/Foreign Country e Country of Citizenship
Mailing Address 311 Qak Street, # 327, Oakland, CA 94607
INVENTOR'S SIGNATURE: Date:
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City State/Foreign Country Country of Citizenship
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF CCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2012-08-29

First Named Inventor | David BIRNBAUM et al.
Art Unit |

Examiner Name |

Attorney Docket Number | 105804.00193

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20100277430 Al 2010-11-04 Cruz-Hernandez et al.
2 20100283731 A1l 2010-11-11 Grant et al.
3 20060288137 Al 2006-12-21 Grant et al.
4 20060284849 A1l 2006-12-21 Grant et al.
If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Avblicant of cited where Relevant Ts
Initial” No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
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Application Number

Filing Date 2012-08-29
INFORMATION DISCLOSURE First Named Inventor | David BIRNBAUM et al.
STATEMENT BY APPLICANT At Unit |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number | 105804.00193

1 []

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - : '
P (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s}, TS
Initials No . - .
publisher, city and/or country where published.
1 []

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if]

English language translation is attached.

EFS Web 2.1.17

EX1002 - Page 60



Application Number

Filing Date 2012-08-29
INFORMATION DISCLOSURE First Named Inventor | David BIRNBAUM et al.
STATEMENT BY APPLICANT At Unit |

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number | 105804.00193

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature IKeith M. Mullervy/ Date (YYYY-MM-DD) 2012-08-29

Name/Print Keith M. Mullervy Registration Number 62382

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice tc determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
histher designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receiving input from a sensor

/1110

Map the received input to a force/deformation/
impedance haptic signal

/1120

Send the force/deformation/impedance haptic
signal to an actuator to generate a force/
deformation/impedance haptic effect

/1130

Fig. 11

EX1002 - Page 73



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

First Named Inventor/Applicant Name:

David BIRNBAUM

Filer:

Keith M. Mullervy/HILARY SHANNON

Attorney Docket Number:

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut:j—;'g(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:
Claims in excess of 20 1202 13 60 780
Independent claims in excess of 3 1201 3 250 750

Miscellaneous-Filing:
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2780
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Electronic Acknowledgement Receipt

EFS ID: 13611558
Application Number: 13597300
International Application Number:
Confirmation Number: 9391

Title of Invention:

SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

First Named Inventor/Applicant Name:

David BIRNBAUM

Customer Number:

95000

Filer:

Keith M. Mullervy/HILARY SHANNON

Filer Authorized By:

Keith M. Mullervy

Attorney Docket Number:
Receipt Date: 29-AUG-2012
Filing Date:
Time Stamp: 09:10:10

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $2780

RAM confirmation Number 7396
Deposit Account 502222

Authorized User

MULLERVY KEITH M.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document L. . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
1 05804-05081093(;:TO-F0rm- 273217
1 Transmittal of New Application New_Application Transmittal. no 2
2a6b0677915¢886145cae5886b77e2f184e|
pdf ce8f
Warnings:
Information:
105804-00193-PTO-F 1089389
. . = - -Form-
2 Application Data Sheet $B0014-ADS.pdf no 5
66ae219273e6f24af442326c0d24659eaf36)
4abc
Warnings:
Information:
105804_00193_-_Applicati 173600
5 . _-_Application. yes 46
pdf
3978f23d057afc4930ae92fa7dfafcd043044a)
3aa
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 36
Claims 37 45
Abstract 46 46
Warnings:
Information:
458415
4 Oath or Declaration filed 105804-00193-Declaration.pdf no 5
23522e7476166e868f06ab21e3e04e24200)
46da2
Warnings:
Information:
) . 612170
5 Information Disclosure Statement (IDS) 105804-00193-PTO-Form- o 4
Form (SB08) SB0008-IDS.pdf
69823a3bbe091f8443ec860666ec6ac332d
3a3d1
Warnings:
Information:
. - 130849
6 Drawings-only bla.ck and white line 105804_00193_-_Figures.pdf o 1
drawings
42ccd823c92f15022ccad 394547 ef6ef78fc|
48a
Warnings:
Information:
37968
7 Fee Worksheet (SB06) fee-info.pdf no 2
523146a48c79b354a5c000dd9f1634bb10)|
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Warnings:

Information:

Total Files Size (in bytes):i 2775608

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 13597300 Document Date: 8/29/2012

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions developed by SIRA.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: February 8, 2006
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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Substitute for Form PTO-875 13/597,300
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR1.18(a), (b}, or (0)) N/A N/A N/A N/A 380
SEARCH FEE
(37 GFR 1.16(K). ), or () N/A N/A N/A N/A 620
EXAMINATION FEE
it N/A N/A N/A N/A 250
e e 33 minuszo-|’ 13 orR |x 60 - 780
\(1:7Dcliz§well(r‘E);VT CLAIMS 6 minus3 < | 3 x 250 = 750
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2780
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total i = =
> 37 Cng 16(i) Minus X OR X
) Independent Minus | *** =
5 (37 CFR 1.16(h)) X OR X
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
L Total Minus | ** =
S| e CF?H.IB(H) g OR |x
% Independent * Minus e = . OR N,
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION

1. Claims 1- 33 have been examined.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

5. Claims 1, 9 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated by
Dodge et al. (U.S. 3,787,867).

Regarding Claim 1, Dodge’s system comprises a plurality of navigation lights,
each light being connected to a flashing circuit such that the light flashes with a
predetermined frequency, the system further including synchronization means to
synchronize the flashing circuit with a synchronization signal (abstract and column 3,
lines 30-36 and 51-55).

As to claim 9, Dodge’s system teaches an internal time reference clock of
multiple navigation lights are set one by one against a centrally maintained reference
signal (column 4, lines 24-35 and 46-50 and column 7, lines 42-60 and column 9, lines

29-42).
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As to claim 11, Dodge’s system teaches synchronization is achieved by
transmitting a synchronized signal from one navigation light (master unit) to another

navigation light (slave unit) (column 7, lines 42-62).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

6. Claims 2-7, 13-15, 18, 25-28, 30-31, 33 are rejected under 35 U.S.C. 103(a) as
being unpatentable over Dodge et al. (U.S. 3,787,867) in view of Wallace (U.S.
3,828,334).

As to claim 2, Dodge’s system meets the limitation of claim except it fails to
show the synchronization comprises a telemetry system.

Wallace’s system teaches a method and process of transmitting as by radio, data
measured at a remote location to a distant receiving station for recording and analysis
of a synchronize navigation (beacon) light system (column 1, lines 6-9 and 27-39 and
62-65 and column 2, lines 43-54 and column 5, lines 1-20).

It would have been obvious to one of ordinary skill in the art Wallace’s system is

a telemetry system for a single navigation light tower.
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It fails to particularly mention that the system is used for single tower or more
within the area.

However it would have been obvious to one of ordinary skill in the art that the
area could includes plurality of navigation tower lights as a guiding and navigation
feature for user.

It would have been obvious to one of ordinary skill in the art to implement
Wallace’s telemetry system into Dodge’s because it would provide a monitoring function
for the system in order to detect and recognize the failure of system.

As to claim 4, the combination teaches the telemetry system for a
synchronization navigation system where Dodge’s teaches synchronizes a plurality of
navigation lights to flash at the same time by the synchronization system (abstract and
column 3, lines 29-60 and column 4, lines 46-50).

As to claim 5, the combination teaches a telemetry system with navigation lights
and as stated in claim 2 and Dodge’s system teaches the navigation light is flashing in a
predetermined sequence (abstract and column 8, lines 58-65).

As to claim 6, the combination teaches a telemetry system with navigation lights
and Dodge’s system is arranged to transmit a broadcast reference signal to multiple
navigation lights in a waterway to synchronize a reference clock within each navigation
light (column 3, lines 51-60 and column 7, lines 42-60).

As to claim 7, the combination meets all the limitation of claim and Dodge’s

system teaches the reference signal is periodically re-sent to ensure that the internal
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reference clock of each navigation light is within acceptable limits (column 2, lines 36-60
and column 9, lines 54-67).

As to claim 13, Dodge’s system meets the limitation of claim except it fails to
show the telemetry system includes a monitoring function, capable of collecting
information from each of the navigation lights.

Wallace’s system teaches telemetry system includes a monitoring function,
capable of collecting information from each of the navigation lights (column 1, lines 6-9
and 27-39 and 62-65 and column 2, lines 43-54 and column 5, lines 1-20).

It is rejected with a similar reason set forth in claim 2.

As to claim 14, the combination meets all the limitation of claim and Wallace’s
system teaches each navigation light monitors a status of its internal functions and
communicates a status of the respective navigation light, including the collected
information, to a remote site (column 1, lines 6-9 and 27-39 and 62-65 and column 2,
lines 43-54 and column 5, lines 1-20).

As to claim 15, the combination meets all the limitation of claim and Wallace’s
system teaches communication of the status is via a wireless communication system
(column 1, lines 6-9 and 27-39 and 62-65 and column 2, lines 43-54 and column 5, lines
1-20).

As to claim 18, the combination meets all the limitation of claim and Wallace’s
system teaches a telemetry system that able to collect the information from the
navigation light includes monitors any failure of a lamp (column 1, lines 62-65 and

column 2, lines 42-45).
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It would have been obvious to one of ordinary skill in the art that the guiding
process through the channel does not require every single light in term of function if the
lights are set in a very close in distance. Therefore any light that is not required to
maintain its operation or less sufficient are considered as a spare light.

It would have been obvious to one of ordinary skill in the art Wallace’s telemetry
system includes an indication of the number of spare light bulbs left at each navigation
light by detected the failure within system where the remain lights are considered as
spare light.

As to claim 20, the combination meets all the limitation of claim and Wallace’s
system teaches each navigation light includes a component arranged to detect flashings
of the navigation light and the information collected from each navigation light includes
an indication of correct or incorrect flashing (column 1, lines 6-9 and 27-39 and 62-65
and column 2, lines 43-54 and column 5, lines 1-20).

It would have been obvious to one of ordinary skill in the art the system uses a

light detector to arrange to detect flashing of navigation light.

Regarding claim 3, Dodge’s system teaches a system for communicating with a
plurality of navigation lights, each navigation light being connected to a flashing circuit
having timing means to provide a time base, and the flashing circuit being arranged to
use the time base to flash the light at predetermined intervals, and each flashing circuit
being responsive to the remote controller to synchronize the respective flashing to a

synchronizing signal transmitted by the remote controller, such that the flashing of the
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plurality of lights can be synchronized to one another by the remoter controller (abstract
and column 3, lines 30-60 and column 4, lines 46-50 and column 7, lines 25-68).

It fails to show a telemetry system is interconnected with the navigation light
system.

Wallace’s system teaches a method and process of transmitting as by radio, data
measured at a remote location to a distant receiving station for recording and analysis
of a synchronize navigation (beacon) light system (column 1, lines 6-9 and 27-39 and
62-65 and column 2, lines 43-54 and column 5, lines 1-20).

It would have been obvious to one of ordinary skill in the art to implement the
central monitoring system of Wallace’s with the remote controller of Dodge’s because it
would provide a station monitoring function while allows the access of other controlling
feature.

As to claim 25, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Dodge’s system teaches the process to
synchronize a plurality of navigation lights to flash at the same time (column 3, lines 29-
60 and column 4, lines 46-50).

As to claim 26, the combination meets all the limitation of claims and Dodge’s system
teaches the navigation light is flashing in a predetermined sequence (abstract and
column 8, lines 58-65).

As to claim 27, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Dodge’s system teaches a system is arranged

to transmit a broadcast reference signal to multiple navigation lights in a waterway to
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synchronize a reference clock within each navigation light (column 3, lines 51-60 and
column 7, lines 42-60).

As to claim 28, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Dodge’s system teaches an internal time
reference clock of multiple navigation lights are set one by one against a centrally
maintained reference signal (column 4, lines 24-35 and 46-50 and column 7, lines 42-60
and column 9, lines 29-42).

As to claim 30, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Dodge’s system teaches an internal time
reference clock of multiple navigation lights are set one by one against a centrally
maintained reference signal (column 4, lines 24-35 and 46-50 and column 7, lines 42-60
and column 9, lines 29-42).

As to claim 31, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Dodge’s system teaches synchronization is
achieved by transmitting a synchronized signal from one navigation light (master unit) to
another navigation light (slave unit) (column 7, lines 42-62).

As to claim 33, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Wallace’s system teaches telemetry system
includes a monitoring function, capable of collecting information from each of the
navigation lights (column 1, lines 6-9 and 27-39 and 62-65 and column 2, lines 43-54

and column 5, lines 1-20).
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As to claim 34, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Wallace’s system teaches each navigation light
monitors a status of its internal functions and communicates a status of the respective
navigation light, including the collected information, to a remote site (column 1, lines 6-9
and 27-39 and 62-65 and column 2, lines 43-54 and column 5, lines 1-20).

As to claim 35, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Wallace’s system teaches communication of the
status is via a wireless communication system (column 1, lines 6-9 and 27-39 and 62-65
and column 2, lines 43-54 and column 5, lines 1-20).

As to claim 38, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Wallace’s system teaches a telemetry system
that able to collect the information from the navigation light includes monitors any failure
of a lamp (column 1, lines 62-65 and column 2, lines 42-45).

It would have been obvious to one of ordinary skill in the art that the guiding
process through the channel does not require every single light in term of function if the
lights are set in a very close in distance. Therefore any light that is not required to
maintain its operation or less sufficient are considered as a spare light.

It would have been obvious to one of ordinary skill in the art Wallace’s telemetry
system includes an indication of the number of spare light bulbs left at each navigation
light by detected the failure within system where the remain lights are considered as

spare light.

EX1002 - Page 94



Application/Control Number: 13/597,300 Page 10
Art Unit: 2682

As to claim 40, the combination shows the integration of telemetry system with
navigation light as states in claim 3 and Wallace’s system teaches each navigation
light includes a component arranged to detect flashings of the navigation light and the
information collected from each navigation light includes an indication of correct or
incorrect flashing (column 1, lines 6-9 and 27-39 and 62-65 and column 2, lines 43-54
and column 5, lines 1-20).

It would have been obvious to one of ordinary skill in the art the system uses a

light detector to arrange to detect flashing of navigation light.

7. Claims 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
et al. (U.S. 3,787,867) in view of Rutan et al. (U.S. 6,434,391).

As to claim 8, Dodge’s system meets the limitation of claim except it fails to
show the reference clock associate with the GPS system.

Rutan’s system teaches the reference clock is associated with conventional GPS
system for synchronize the system (figure 2 and column 3, lines 43-50).

It would have been obvious to one of ordinary skill in the art to include a GPS

synchronization clock to Dodge’s navigation light because it would provide reliable
reference clock to cover a plurality of light in larger range or extend area in the time

intervals.

8. Claims 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge

et al. (U.S. 3,787,867) in view of Pellerin et al. (U.S. 4,024,491).
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As to claim 10, Dodge’s system meets all the limitation of claim and it shows an
internal reference clock of each navigation light is synchronizes from a reference
broadcast signal transmitted via a point to point communication, the reference
broadcast being sampled by each navigation light and the respective internal reference
clock set (column 7, lines 43-60 and column 9, lines 27-42).

It fails to show the internal reference clock is synchronized from a continuous
reference broadcast signal.
Pellerin’s system teaches the synchronization broadcast signal transmitted via a
point-to-point communication (abstract and column 1, lines 31-47 and column 2,

lines 37-40 and column 7, lines 59-63).

It would have been obvious to one of ordinary skill in the art to use continuous
broadcast signal over periodic signal because continuous signal provide continuous
pulse to the system to in respect with synchronize signal in a faster reaction time

manner while periodic signal contain time lag between pulses.

9. Claims 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
et al. (U.S. 3,787,867) in view of Toman (U.S. 5,552,767).

As to claim 12, Dodge’s system meets the limitation of claim and it show
reference clock synchronization of navigation light (column 7, lines 42-58).

It fails to show synchronization is achieved by one navigation light detecting a
flash of a light source of another navigation light and to synchronize a reference clock

from the detected flash.
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Toman’s system teaches the primary strobe flashes at a predetermined flash rate
which is detected by a photoelectric sensor in a nearby relay strobe. The nearby relay
strobe begins flashing at the predetermined flash rate thereby activating another relay
strobe in close proximity (column 2, lines 38-58).

It would have been obvious to one of ordinary skill in the art to use Toman'’s light
to light synchronization because it would reduce the chance of wireless communication
failure due to the noisy environment which effect the radio frequency signal and reduce
the operation and processing cost when using the transmitter/receiver. It would also

prevent the entire system failure when the central station is down.

10. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Dodge et al. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view
of McWade et al. (U.S. 3,715,741).

As to claim 16, the combination meets all the limitation of claims and Wallace
shows the communication between light detector and the indicator panel via wired
(column 3, lines 1-5).

It fails to show communication of the status via a wired communication system.

McWade’s system shows communication of the status via a wired communication
system (abstract and column 3, lines 13-39).

It would have been obvious to one of ordinary skill in the art the system could use a
wired communication for status report because wired communication is more stable and

less noise-to-signal interference during data transmission.

EX1002 - Page 97



Application/Control Number: 13/597,300 Page 13
Art Unit: 2682

As to claim 17, the combination meets all the limitation of claim and Wallace’s
system teaches the status is communicated to the central monitoring and control centre
(column 1, lines 6-9 and 27-39 and 62-65 and column 2, lines 43-54 and column 5, lines
1-20) while Dodge’s system using plurality of lights at a different location (figure 1).

Wallace's fails to particularly mention monitors lights located at a plurality of
widely separated locations.

McWade’s system shows the system monitors lights located at a plurality of
widely separated locations and reports to the central controller (abstract column 1, lines
1-40).

It would have been obvious to one of ordinary skill in the art to monitors light
located at a plurality of widely separated locations because it would provide the status
information relates to the entire system such as give number, identification and time

information to a remote station on any monitored circuit fault.

11.  Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
et al. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view of Miyashita
et al. (U.S. 6,690,282).

As to claim 19, the combination meets all the limitation of claim except it fails to
show the information collected from each navigation light includes information regarding
the expected remaining bulb life.

Miyashita’s system shows the information collected from each light includes

information regarding the expected remaining bulb life (abstract).
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It would have been obvious to one of ordinary skill in the art to collect the
information about the expected remaining bulb life from the system because it would
provide the relevant and useful information to adjust the invention and replacement for

the system.

12.  Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
et al. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view of Ferraro
(U.S. 6,320,506).

As to claim 21, the combination meets all the limitation of claim except it fails to
show a tampering indicator.

Ferraro’s system show each navigation light includes a tamper indicator to detect
unauthorized entry to the light system, and the information collected includes an
indication of occurrence or absence of tamping (abstract).

It would have been obvious to one of ordinary skill in the art to include a tamper
indicator because it would provide an indication that detects unwarranted removal of a
light and unscrewed of loosened due to burglary or during an attempt to disable the

light.

13.  Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Dodge et al. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view

of Adams et al. (U.S. 4,754,416).
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As to claim 22, the combination meets all the limitation of claim and Dodge’s
system teaches the power source could be a battery (column 3, lines 45-49).

It fail to teaches the navigation light includes battery monitoring means for
monitoring the condition of the battery and the information collected includes an
indication of battery condition.

Adams’ system shows a battery voltage monitor for monitoring the condition of
the battery and the information collected includes an indication of battery condition
(column 7, lines 50-68).

It would have been obvious to one of ordinary skill in the art to include a battery
monitor feature into Dodge’s system because it would provide a failure information to
system to indicate the locations or components of failure in order to perform a quick
recover and replacement.

As to claim 23, the combination meets all the limitation of claim except it fails to
show the navigation light includes a power supply monitoring

Adams’ system shows a power supply monitoring means to monitor connect
function of power sources supplying the navigation light and the information collected
includes an indication of power source function (column 4, lines 67-68 and column 7,
lines 65-68).

It would have been obvious to one of ordinary skill in the art to include a power
supply monitoring because it would ensure the power level for the system in term of

normal operation.
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14.  Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
etal. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), Adams et al. (U.S.
4,754,416), in further view of Toman (U.S. 5,552,767).

As to claim 24, the combination meets all the limitation of claims except it fails to
show the power source is a solar panel.

Toman’s shows the power source for the light could be a solar panel.

It would have been obvious to one of ordinary skill in the art to use a solar panel
as a recharge circuit for the system because it would eliminate the manual recharge

process and reduce the cost of operation.

15.  Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
etal. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view of Ferraro
(U.S. 6,320,506).

As to claim 29, the combination meets all the limitation of claim where the
integration of telemetry system with navigation light as states in claim 3.

However, it fails to show As to claim 8, the reference clock associate with the
GPS system.

Rutan’s system teaches the reference clock is associated with conventional GPS
system for synchronize the system (figure 2 and column 3, lines 43-50).

It would have been obvious to one of ordinary skill in the art to include a GPS

synchronization clock to Dodge’s navigation light because it would provide reliable
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reference clock to cover a plurality of light in larger range or extend area in the time

intervals.

16.  Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dodge
etal. (U.S. 3,787,867) in view of Wallace (U.S. 3,828,334), in further view of Toman
(U.S. 5,552,767).

As to claim 32, the combination meets all the limitation of claim where the
integration of telemetry system with navigation light as states in claim 3, and Dodge’s
system show reference clock synchronization of navigation light (column 7, lines 42-58).

It fails to show synchronization is achieved by one navigation light detecting a
flash of a light source of another navigation light and to synchronize a reference clock
from the detected flash.

Toman’s system teaches the primary strobe flashes at a predetermined flash rate
which is detected by a photoelectric sensor in a nearby relay strobe. The nearby relay
strobe begins flashing at the predetermined flash rate thereby activating another relay
strobe in close proximity (column 2, lines 38-58).

It would have been obvious to one of ordinary skill in the art to use Toman’s light
to light synchronization because it would reduce the chance of wireless communication
failure due to the noisy environment which effect the radio frequency signal and reduce
the operation and processing cost when using the transmitter/receiver. It would also

prevent the entire system failure when the central station is down.
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Conclusion
17.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
a. Seidler (U.S. 4,389,632) “Flasher unit with synchronization ...”
b. Wobben (U.S. 6,867,710) “Aircraft beacon device on wind power installation”
C. Jacobs (U.S. 3,781,853) “Navigation Light System”
d. Verse et al. (U.S. 4,451,822) “Device for automatically checking a plurality...”

e. Tigwell et al. (U.S. 4,620,190) “Method and apparatus for simultaneously ...”

18.  Any inquiry concerning this communication or earlier communications from
the examiner should be directed to HOI LAU whose telephone number is (571)272-
8547. The examiner can normally be reached on M- F 8:30am - 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, George Bugg can be reached on (571)272-2998. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Hoi C Lau/
Primary Examiner, Art Unit 2682
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply
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THIS COMMUNICATION.
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hitn/raww.usplo.gov/patents/init_events/pphv/indax.jsp or send an inquiry to PPHfeedback@usplo.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 8/29/2012 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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1.0 Certified copies of the priority documents have been received.
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The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION

1. Claims 1- 33 have been examined.

Claim Rejections - 35 USC § 101
2. Claims 1-10, 16-23 are rejected under 35 U.S.C. 101 because the claimed
invention is directed to non-statutory subject matter. As per claim 1, the claim limitation
recites “a computer readable medium”. However, the usage of the phrase “computer
readable medium” is broad enough to include both “non-transitory” and “transitory”
(moving electrons, etc.) media. The specification does not clearly limit the utilization of
a non-transitory computer readable medium and, thus does not constitute functional
descriptive material. Therefore, when the broadest reasonable interpretation of a claim
covers a signal per se, the claim must be rejected under 35 U.S.C. § 101 as covering
non-statutory subject matter. See In re Nuijten, 500 F.3d 1346, 1356-57 (Fed. Cir. 2007)
(transitory embodiments are not directed to statutory subject matter).

The United States Patent and Trademark Office (USPTO) is obliged to give
claims their broadest reasonable interpretation consistent with the specification during
proceedings before the USPTO. See In re Zletz, 893 F.2d 319 (Fed. Cir. 1989) (during
patent examination the pending claims must be interpreted as broadly as their terms
reasonably allow). The broadest reasonable interpretation of a claim drawn to a

computer readable medium (also called machine readable medium and other such
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variations) typically covers forms of non-transitory tangible media and transitory
propagating signals per se in view of the ordinary and customary meaning of computer
readable media, particularly when the specification is silent. See MPEP 2111.01.

When the broadest reasonable interpretation of a claim covers a signal per se, the claim
must be rejected under 35 U.S.C. § 101 as covering non-statutory subject matter. See
In re Nuijten, 500 F.3d 1346, 1356-57 (Fed. Cir. 2007) (transitory embodiments are not
directed to statutory subject matter) and Interim Examination Instructions for Evaluating
Subject Matter Eligibility Under 35 U.S.C. § 101, Aug. 24, 2009; p. 2.

The USPTO recognizes that applicants may have claims directed to
computer readable media that cover signals per se, which the USPTO must reject under
35 U.S.C. § 101 as covering both non-statutory subject matter and statutory subject
matter. In an effort to assist the patent community in overcoming a rejection or potential
rejection under 35 U.S.C. § 101 in this situation, the USPTO suggests the following
approach. A claim drawn to such a computer readable medium that covers both
transitory and non-transitory embodiments may be amended to narrow the claim to
cover only statutory embodiments to avoid a rejection under 35 U.S.C. § 101 by adding
the limitation “non-transitory” to the claim. Cf. Animals - Patentability, 1077 Off. Gaz.
Pat. Office 24 (April 21, 1987) (suggesting that applicants add the limitation “non-
human” to a claim covering a multi-cellular organism to avoid a rejection under 35
U.S.C. § 101). Such an amendment would typically not raise the issue of new matter,
even when the specification is silent because the broadest reasonable interpretation

relies on the ordinary and customary meaning that includes signals per se. The limited
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situations in which such an amendment could raise issues of new matter occur, for
example, when the specification does not support a non-transitory embodiment because
a signal per se is the only viable embodiment such that the amended claim is
impermissibly broadened beyond the supporting disclosure. See, e.g., Gentry Gallery,
Inc. v. Berkline Corp., 134 F.3d 1473 (Fed. Cir. 1998).

Therefore, claim 1 is non-statutory. Dependent claims 2-10 fail to cure this
deficiency and are rejected for the same reason.

As per claim 16-23, they are rejected for the similar reasons set forth.

Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.
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This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

3. Claim 1-19, 24-26, 29-31 are rejected under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over Ullrich et al. (US 2009/0189746), in view of Gregorio et al. (US
2011/0102162), further in view of Tierling et al. (US 2005/0134561).

As per claim 1, Ullrich discloses a processing apparatus comprising a processor
that is configured to generate a haptic effect (tactile sensation actuating element), the
generating the haptic effect comprising:

receiving input from a sensor (12), wherein the input comprises extra-sensory
information (the UV radiation, x-ray radiation, oxygen, etc. would have been obviously
represented the claimed extra-sensory information);

mapping the received input to a haptic signal (the mapping function could be
implemented by the threshold or level determination of a Specific detected event in such

a corresponding tactile signal is generated by the processing element); and
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sending the haptic signal to an actuator to generate the haptic effect (the tactile
sensation actuating element 16 receives signal/command generated from the
processing element 14; Fig. 1; Para. 16, 24,27,30,37,45).

The invention of Ullrich does not explicitly mention the processing element 14 is
associated with a computer-readable medium having instructions stored thereon that,
when executed by a processor, cause the processor to generate a haptic effect; and the
mapping feature for different type of sensing events.

In the analogous art of haptic simulation system, Gregorio discloses the system
includes a processor 12 with coupled memory 20 (computer-readable medium) wherein
the memory stores instructions executed by processor to control the haptic simulation
based on the detected input signal (Para. 14-17). Gregorio also suggests the system
may be any other type of device the provides a user interface and includes a haptic
effect system that includes one or more LRAS.

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by Ullrich to
include the computer-readable medium having instructions for haptic simulation
apparatus as suggest by Gregorio because it would be an implementation of one known
element in the art to yield a predictable result to provide instruction and command to
control the haptic simulation element wherein the association between memory,
software instruction and processor are well known in the art.

Tierling shows the processor of a haptic simulation apparatus includes a mapper

306 which is configured to mapping the received data from the senor 126 to one or
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more haptic parameters and generates a haptic signal based at leat in part on the one
or more haptic parameters; and sends the haptic signal to an actuator to generate the
haptic effect (Para. 50,43,66,68,60). The processor as suggest by Tierling would have
been obviously include computer-readable medium having instructions to control the
intended operation.

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by Ullrich to
include mapper as suggest by Tierling because it would allow the haptic element to
generate multiple and different effects based upon the different type of sensed
parameters as shown by Ullrich, for example, UV radiation, x-ray radiation, etc. thereby
increasing the flexibility and cost-effectiveness of the invention by providing multiple
haptic effects.

As per claim 2, the combined invention meets the limitation of claim, and the
invention of Ullrich would have been obviously further show the received input
comprises one or more interaction parameters, wherein each interaction parameter
comprises a value (the received parameter/extra-sensory information is interacted with
the processing element and the haptic simulation device); the mapping (in view of the
combined structure with Tierling for the mapping function) the received input to the
haptic signal further comprising generating the haptic signal when the value of at least
one interaction parameter exceeds a specified value (Ullrich: Para. 24; sensing element

may be configured to sense when a specific level of radiation has been reached, etc.).
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[Official Notice: see King (US 2008/0084298) in which suggests generating the
haptic signal when the value of at least one sensed parameter exceeds a specified
value.]

As per claim 3, the combined invention meets the limitation of claim, and the
invention of Ullrich shows the sensing element 12 may continually provide values of a
sensed parameter to processing element in which would sends a corresponding
command to the tactile sensation actuating element (Para. 27).

Gregorio discloses the received input to the haptic signal further comprising
continuously modulating the haptic signal based on a continuous updating of the value
of at least one interaction parameter [in view of the sensed parameter of Ullrich] (Para.
14) while the invention of Tierling shows the mapping function)

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by Ullrich (in
respect to the continually provide values feature) to include the
dynamically/continuously modulating the haptic signal based on a continuous updating
of the value of at least one interaction parameter as suggest by Gregorio because it
would allow the haptic simulation to be dynamically update based on different sensed
input parameter, thereby increasing the accuracy for the user to determine the current
event condition.

[Official Notice: see King (US 2008/0084298) in which suggests continuously
modulating the haptic signal based on a continuous updating of the value of at least one

interaction parameter]
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As per claim 4, the combined invention meets the limitation of claim, and the
invention of Ullrich would have been obviously further show the actuator comprises a
vibration actuator, and wherein the haptic effect generated by the vibration actuator
comprises a vibration haptic effect (Para. 30). [similar vibration actuator and the
corresponding vibration haptic effect could be found in Tierling and Gregorio].

As per claim 5, the combined invention meets the limitation of claim, and the
invention of Ullrich would have been obviously further show a deformation actuator, and
wherein the haptic effect generated by the deformation actuator comprises a
deformation haptic effect wherein the deformable material could be implemented as the
deformation tactile interface in which would have obviously include deformation actuator
by the tactile sensation actuating element (Para. 30).

[Official Notice: see Engel (US 2010/0253525) in which would have been
obviously suggested a deformation actuator, and wherein the haptic effect generated by
the deformation actuator comprises a deformation haptic effect wherein the deformation
tactile interface would haven obviously include deformation actuator; Para. 15]

As per claims 6-10, they are method claims correspond to claims 1-5; they are
therefore rejected for the similar reasons set forth.

As per claims 11-15, they are apparatus claims correspond to claims 1-5; they
are therefore rejected for the similar reasons set forth. In addition, the invention of
Ullrich shows processor and the association with an actuator wherein the actuator
configured to output one or more haptic effects, as such the processor is configured to

receive input from a senor. Tierling shows a haptic representation system comprising:
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a memory configured to store a haptic representation module; a processor configured to
execute the haptic representation module stored on the memory; and an actuator
configured to output one or more haptic effects; wherein the haptic representation
module is configured to receive input from a sensor,

it would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by Ullrich to
include the memory, the haptic representation module and the association with the
processor, the sensor and the actuator as shown by Tierling because the
implementation of using memory for representation module are well known in the art,
thereby increasing the storage capacity to store the recorded representation as output
information in response to the detected events.

As per claim 16, it corresponds to claims 1 and 11; it is therefore rejected for the
similar reason set forth. In addition, the invention of Ullrich would have been obviously
further show wherein the haptic signal is at least one of a force haptic signal, a
deformation haptic signal, or an impedance haptic signal; and wherein the haptic effect
is at least one of a force haptic effect, a deformation haptic effect, or an impedance
haptic effect, for example, the expansion force provided by a deforming material by the
tactical sensation actuating element and the force tactile. Tierling specifically shows the
haptic signal is at least one of a force haptic signal, a deformation haptic signal, or an
impedance haptic signal; and wherein the haptic effect is at least one of a force haptic

effect, a deformation haptic effect, or an impedance haptic effect (Para. 4,70,73,74).
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Official Notice: see Scott et al. (US 2012/0160967) for force haptic effect. In
addition, force haptic effect of a haptic simulation by applying pressure to the subject,
are well known in the art wherein force would create pressure energy.

As per claim 17, it corresponds to claims 1 and 11; it is therefore rejected for the
similar reason set forth.

As per claim 18 and 19, the invention of Ullrich would have been obviously
further show the haptic effect is a force haptic effect, and wherein the force haptic effect
causes a device to apply a force to a user (the tactile simulation device would have
been obviously implement by using force and/or deformable material including
compressing or expanding force provided by a deforming material in which the
deformable material is attached to the skin of the human); the force haptic effect causes
the device to apply pressure to the user's body (the force of the expansion, for example,
would apply pressure/force to the user's skin). In addition, the force haptic effect as
shown by Tierling would have been obviously also cause a device to apply a force to a
user includes applying pressure to the user's body. Official Notice: it is well known in
the art to use force haptic effect as haptic simulation device which cause a device to
apply a force to a user includes applying pressure to the user's body.

As per claims 24-26, it corresponds to claims 1, 11, 16-19; they are therefore
rejected for the similar reason set forth.

As per claims 29-31, it corresponds to claims 1, 11, 16-19; they are therefore

rejected for the similar reason set forth.
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4, Claim 20-21, 27,32 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Ullrich et al. (US 2009/0189746), in view of Gregorio et al. (US
2011/0102162), further in view of Tierling et al. (US 2005/0134561) and Kim et al. (US
2006/0103634)

As per claim 20-21, the combined invention meets the limitation of claim and the
invention of Ullrich further show the haptic simulation is associated with deformation
such that it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention such deformation would be implemented as
deformation haptic effect, and wherein the deformation haptic effect causes a device to
deform.

The combined invention does not explicitly mention the deformation haptic effect
causes the device to modify at least one of a macro-shape of the device or a texture of
the device, and wherein the deformation of the devices comprises at least one of a
visual deformation, a haptic deformation, a quasi-static deformation, or a dynamic
deformation.

In the analogous art of haptic simulation device, Kim shows the haptic effect is a
deformation haptic effect, and wherein the deformation haptic effect causes a device to
deform, wherein the deformation haptic effect causes the device to modify at least one
of a macro-shape of the device or a texture of the device, and wherein the deformation
of the devices comprises at least one of a visual deformation, a haptic deformation, a

quasi-static deformation, or a dynamic deformation (Para. 8, 43).
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It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by the combined
invention to include the deformation haptic effect causes the device to modify a texture
of the device as suggest by Kim because it would be an implementation of one known
element in the art to yield a predictable result. The specific type of haptic simulation
would be an arbitrary design choice based on the specific requirement and configuration
of the invention. Official Notice: the deformation haptic effect of a haptic simulation
which having texture effect, for example, for skin sensation are well known in the art.
See Rasouli (US 2002/0191011)

Furthermore, the specific structure for allowing the deformation to be applied on
a haptic simulation device would depending of the specific arrangement or application.

As per claims 27 and 32, they are claims correspond to claims 22-23; they are

therefore rejected for the similar reasons set forth.

5. Claim 22-23,28,33 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Ullrich et al. (US 2009/0189746), in view of Gregorio et al. (US
2011/0102162), further in view of Tierling et al. (US 2005/0134561) and Scott et al. (US
20120160967).

As per claim 22-23, the combined invention meets the limitation of claim, but
does not explicitly mention the haptic effect is an impedance haptic effect, and wherein

the impedance haptic effect causes a device to produce a mechanical impedance in
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response to user input, wherein the impedance haptic effect causes the device to stiffen
in response to pressure that is applied to the device by a user.

In the analogous art of haptic simulation apparatus, Scott shows the haptic effect
is an impedance haptic effect, and wherein the impedance haptic effect causes a device
to produce a mechanical impedance in response to user input, wherein the impedance
haptic effect causes the device to stiffen in response to pressure that is applied to the
device by a user (Para. 12,45,50,53,57,65).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention to modify the invention as suggest by the combined
invention to include the mechanical impedance for impedance haptic effect of the haptic
device as suggest by Scott because it would be an implementation of one known
element in the art to yield a predictable result. The specific type of haptic simulation
would be an arbitrary design choice based on the specific requirement and configuration
of the invention. Official Notice: impedance haptic effect of a haptic simulation having
mechanical impedance, for example, resistance are well known in the art wherein the
resistance of the haptic simulation device would have been obviously associated with
causing the device to stiffen in response to pressure that is applied to the device by a
user. See Salmela (US 2013/0009892)

Furthermore, the specific structure for allowing the resistance to be applied on a
haptic simulation device would depending of the specific arrangement or application.

As per claims 28 and 33, they are claims correspond to claims 22-23; they are

therefore rejected for the similar reasons set forth.
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Conclusion

6. Any inquiry concerning this communication or earlier communications from
the examiner should be directed to HOI LAU whose telephone number is (571)272-
8547. The examiner can normally be reached on M- F 8:30am - 5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, George Bugg can be reached on (571)272-2998. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Hoi C Lau/
Primary Examiner, Art Unit 2682
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Patent

IN THE U.S. PATENT AND TRADEMARK OFFICE

Application No.: 13/597,300 Confirmation No.: 9391
Application of: David BIRNBAUM et al. Group Art Unit: 2682
Filing Date: August 29, 2012 Examiner: Hoi Ching LAU
Title: SYSTEM FOR HAPTICALLY Docket No.: T9047-19304US01; IMM400
REPRESENTING SENSOR INPUT Customer No.: 95000
AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
In response to the Office Action dated November 13, 2014, please amend the
above-identified application as follows.
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims are reflected in the listing of the claims which begin

on page 4 of this paper.

Remarks/Arguments begin on page 13 of this paper.
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Amendments to the Specification:

Please amend paragraph [0057] of the specification as follows:

[0057]Fig. 7 illustrates a block diagram of a device 700 capable of producing a
haptic effect to augment visual information displayed within a display screen, according
to one embodiment of the invention. Device 700 can include sensor 710. Sensor 710
can be identical to sensor 28 of Fig. 1. Sensor 710 can be a sensor configured to
detect information. Based on the detected information, the sensor can generate sensor
input, where the sensor input represents the detected information. In certain
embodiments, sensor 710 can be a sensor configured to detect extra-sensory
information, where extra-sensory information is information that cannot normally be
perceived by a human being. Device 700 can further include a display 720. Display
720 can be configured to display a visual image. Display 720 can be operatively
coupled to an actuator 730. Display 720 can be configured to macroscopically alter its
physical shape in response to a deformation haptic output effect produced by actuator
£20730. In certain embodiments, actuator 730 can be a deformation actuator that can
be configured to produce a deformation haptic effect. Thus, in these embodiments,
device 700 can be configured to overlay a visual image displayed within display 720
with a deformation of at least a portion of a screen of display 720, where the
deformation is produced by actuator 730 and based on information detected by sensor

710. For example, display 720 can display a scene, and can further display invisible
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features of the scene as screen surface features/deformations within display 720. Thus,
the visual scene displayed within 720 is generally not changed from how it actually

looks.
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Amendments to the Claims:

The listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Currently Amended) A non-transitory computer-readable medium having
instructions stored thereon that, when executed by a processor, cause the processor to
generate a haptic effect, the generating the haptic effect comprising:

receiving input from a sensor, wherein the input comprises extra-sensory

information, wherein the input further comprises one or more interaction parameters,

and wherein each interaction parameter comprises a value;

mapping the received input to a haptic signal; and
sending the haptic signal to an actuator to generate the haptic effect;

the mapping the received input to the haptic signal further comprising modulating

the haptic signal when new input is received, wherein the new received input comprises

an update of at least one value of at least one interaction parameter of the received
input; and

the sending the haptic signal to the actuator to generate the haptic effect further
comprising sending the modulated haptic signal to the actuator to modulate the

generated haptic effect.

the mapping the received input to the haptic signal further comprising generating

the haptic signal when the value of at least one interaction parameter exceeds a

specified value.

U.S. Application No. 13/597,300
Page 4 of 20

EX1002 - Page 141



3. (Cancelled)

4. (Currently Amended) The non-transitory computer-readable medium of claim
1, wherein the actuator comprises a vibration actuator, and wherein the haptic effect
generated by the vibration actuator comprises a vibration haptic effect.

5. (Currently Amended) The non-transitory computer-readable medium of claim
1, wherein the actuator comprises a deformation actuator, and wherein the haptic effect

generated by the deformation actuator comprises a deformation haptic effect.

6. (Currently Amended) A computer-implemented method for generating a
haptic effect, the computer-implemented method comprising:
receiving input from a sensor, wherein the input comprises extra-sensory

information, wherein the input further comprises one or more interaction parameters,

and wherein each interaction parameter comprises a value;

mapping the received input to a haptic signal; and
sending the haptic signal to an actuator to generate the haptic effect;
the mapping the received input to the haptic signal further comprising modulating

the haptic signal when new input is received, wherein the new received input comprises

an update of at least one value of at least one interaction parameter of the received

input; and
the sending the haptic signal to the actuator to generate the haptic effect further

comprising sending the modulated haptic signal to the actuator to modulate the

generated haptic effect.
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7. (Currently Amended) The computer-implemented method of claim 6, wherein

the mapping the received input to the haptic signal further comprising generating
the haptic signal when the value of at least one interaction parameter exceeds a
specified value.

8. (Cancelled)

9. (Original) The computer-implemented method of claim 6, wherein the
actuator comprises a vibration actuator, and wherein the haptic effect generated by the
vibration actuator comprises a vibration haptic effect.

10. (Original) The computer-implemented method of claim 6, wherein the
actuator comprises a deformation actuator, and wherein the haptic effect generated by

the deformation actuator comprises a deformation haptic effect.

11. (Currently Amended) A haptic representation system comprising:

a memory configured to store a haptic representation module;

a processor configured to execute the haptic representation module stored on
the memory; and

an actuator configured to output one or more haptic effects;

wherein the haptic representation module is configured to receive input from a

sensor, wherein the input comprises extra-sensory information,_wherein the input further

comprises one or more interaction parameters, and wherein each interaction parameter

comprises a value;

wherein the haptic representation module is further configured to map the

received input to a haptic signal; and
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wherein the haptic representation module is further configured to send the haptic
signal to an actuator to generate the haptic effect;

wherein the haptic representation module is further configured to modulate the

haptic signal when new input is received, wherein the new input comprises an update of

at least one value of at least one interaction parameter of the received input; and
wherein the haptic representation module is further configured to send the

modulated haptic signal to the actuator to modulate the generated haptic effect.

12. (Currently Amended) The haptic representation system of claim 11-wherein

wherein the haptic representation module is further configured to generate the
haptic signal when the value of at least one interaction parameter exceeds a specified

value.

13. (Cancelled)

14. (Original) The haptic representation system of claim 11, wherein the
actuator comprises a vibration actuator, and wherein the haptic effect generated by the

vibration actuator comprises a vibration haptic effect.

15. (Original) The haptic representation system of claim 11, wherein the
actuator comprises a deformation actuator, and wherein the haptic effect generated by
the deformation actuator comprises a deformation haptic effect.

16. (Currently Amended) A non-transitory computer-readable medium having

instructions stored thereon that, when executed by a processor, cause the processor to

generate a haptic effect, the generating the haptic effect comprising:

U.S. Application No. 13/597,300
Page 7 of 20

EX1002 - Page 144



receiving input from a sensor, wherein the input further comprises one or more

interaction parameters, and wherein each interaction parameter comprises a value;

mapping the received input to a haptic signal; and

sending the haptic signal to an actuator to generate the haptic effect;

wherein the haptic signal is at least one of a force haptic signal, a deformation
haptic signal, or an impedance haptic signal; ard

wherein the haptic effect is at least one of a force haptic effect, a deformation
haptic effect, or an impedance haptic effect;

the mapping the received input to the haptic signal further comprising modulating

the haptic signal when new input is received, wherein the new received input comprises

an update of at least one value of at least one interaction parameter of the received

input; and
the sending the haptic signal to the actuator to generate the haptic effect further

comprising sending the modulated haptic signal to the actuator to modulate the

generated haptic effect.

17. (Currently Amended) The non-transitory computer-readable medium of
claim 16, wherein the input comprises extra-sensory information.

18. (Currently Amended) The non-transitory computer-readable medium of claim
16, wherein the haptic effect is a force haptic effect, and wherein the force haptic effect

causes a device to apply a force to a user.
19. (Currently Amended) The non-transitory computer-readable medium of

claim 18, wherein the force haptic effect causes the device to apply pressure to the

user's body.
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20. (Currently Amended) The non-transitory computer-readable medium of
claim 16, wherein the haptic effect is a deformation haptic effect, and wherein the

deformation haptic effect causes a device to deform.

21. (Currently Amended) The non-transitory computer-readable medium of
claim 20, wherein the deformation haptic effect causes the device to modify at least one
of a macro-shape of the device or a texture of the device, and wherein the deformation
of the devices comprises at least one of a visual deformation, a haptic deformation, a

quasi-static deformation, or a dynamic deformation.

22. (Currently Amended) The non-transitory computer-readable medium of
claim 16, wherein the haptic effect is an impedance haptic effect, and wherein the
impedance haptic effect causes a device to produce a mechanical impedance in

response to user input.

23. (Currently Amended) The non-transitory computer-readable medium of
claim 22, wherein the impedance haptic effect causes the device to stiffen in response
to pressure that is applied to the device by a user.

24. (Currently Amended) A computer-implemented method for generating a
haptic effect, the computer-implemented method comprising:

receiving input from a sensor, wherein the input further comprises one or more

interaction parameters, and wherein each interaction parameter comprises a value;

mapping the received input to a haptic signal; and
sending the haptic signal to an actuator to generate the haptic effect;
wherein the haptic signal is at least one of a force haptic signal, a deformation

haptic signal, or an impedance haptic signal; and
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wherein the haptic effect is at least one of a force haptic effect, a deformation
haptic effect, or an impedance haptic effect;

the mapping the received input to the haptic signal further comprising modulating

the haptic signal when new input is received, wherein the new received input comprises

an update of at least one value of at least one interaction parameter of the received
input; and
the sending the haptic signal to the actuator to generate the haptic effect further

comprising sending the modulated haptic signal to the actuator to modulate the

generated haptic effect.

25. (Original) The computer-implemented method of claim 24, wherein the input

comprises extra-sensory information.

26. (Original) The computer-implemented method of claim 24, wherein the
haptic effect is a force haptic effect, and wherein the force haptic effect causes a device

to apply a force to a user.

27. (Original) The computer-implemented method of claim 24, wherein the
haptic effect is a deformation haptic effect, and wherein the deformation haptic effect

causes a device to deform.
28. (Original) The computer-implemented method of claim 24, wherein the
haptic effect is an impedance haptic effect, and wherein the impedance haptic effect

causes a device to produce a mechanical impedance in response to user input.

29. (Currently Amended) A haptic representation system comprising:

a memory configured to store a haptic representation module;
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a processor configured to execute the haptic representation module stored on
the memory; and

an actuator configured to output one or more haptic effects;

wherein the haptic representation module is configured to receive input from a

sensor, wherein the input further comprises one or more interaction parameters, and
wherein each interaction parameter comprises a value;

wherein the haptic representation module is further configured to map the
received input to a haptic signal,

wherein the haptic representation module is further configured to send the haptic
signal to an actuator to generate the haptic effect;

wherein the haptic signal is at least one of a force haptic signal, a deformation
haptic signal, or an impedance haptic signal; and

wherein the haptic effect is at least one of a force haptic effect, a deformation
haptic effect, or an impedance haptic effect;

wherein the haptic representation module is further confiqured to modulate the

haptic signal when new input is received, wherein the new input comprises an update of

at least one value of at least one interaction parameter of the received input; and
wherein the haptic representation module is further configured to send the

modulated haptic signal to the actuator to modulate the generated haptic effect.

30. (Original) The haptic representation system of claim 29, wherein the input

comprises extra-sensory information.
31. (Original) The haptic representation system of claim 29, wherein the haptic

effect is a force haptic effect, and wherein the force haptic effect causes a device to

apply a force to a user.
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32. (Original) The haptic representation system of claim 29, wherein the haptic
effect is a deformation haptic effect, and wherein the deformation haptic effect causes a

device to deform.
33. (Original) The haptic representation system of claim 29, wherein the haptic

effect is an impedance haptic effect, and wherein the impedance haptic effect causes a

device to produce a mechanical impedance in response to user input.
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REMARKS

Introduction

Claims 1-2, 4-7, 11-12, 16-24, and 29 have been amended. Claims 3, 8, and 13
have been cancelled without prejudice or disclaimer. The application now includes
claims 1-2, 4-7, 9-12, and 14-33. Reconsideration of the rejection of the application is

respectfully requested in view of the claim amendments and the following remarks.

The Claims are Directed to Statutory Subject Matter

Claims 1-10 and 16-23 are rejected under 35 U.S.C. §101 because the claimed
invention is directed to non-statutory subject matter such as software per se. In
response, claim 3 has been cancelled without prejudice or disclaimer, and claims 1-2, 4-
5 and 16-23 have been amended to recite a “non-transitory computer-readable
medium.” With respect to claims 6-10, Applicants respectfully traverse the rejection.
Claims 6-10 do not recite a “computer-readable medium,” and thus, it appears that the
rejection is not proper with respect to claims 6-10. Accordingly, Applicants respectfully

request that the rejection be withdrawn.
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The Claims are Allowable because the Prior Art Fails to Disclose a
System that Modulates a Haptic Signal When New Input is Received,
Where the New Input Includes an Update of at least One Value of at
least One Interaction Parameter of an Input, and that Sends the
Modulated Haptic Signal to an Actuator to Module a Generated

Haptic Effect

Claims 1-19, 24-26, and 29-31 are rejected under pre-AlA 35 U.S.C. §103(a) as
being unpatentable over Ullrich et al., U.S. Pat. Pub. No. 2009/0189746 (“Ullrich”), in
view of Gregorio et al., U.S. Pat. Pub. No. 2011/0102162 (“Gregorio”), and further in
view of Tierling et al., U.S. Pat. Pub. No. 2005/0134561, (“Tierling”). Claims 20-21, 27,
and 32 are rejected under pre-AlA 35 U.S.C. §103(a) as being unpatentable over
Ullrich, in view of Gregorio, and further in view of Tierling, and Kim et al., U.S. Pat. Pub.
No. 2006/0103634 (“Kim”). Claims 22-23, 28, and 33 are rejected under pre-AlA 35
U.S.C. §103(a) as being unpatentable over Ullrich, in view of Gregorio, and further in
view of Tierling, and Scott et al., U.S. Pat. Pub. No. 2012/0160967 (“Scott”).
Reconsideration of these rejections is respectfully requested because the prior art fails
to disclose a system that modulates a haptic signal when new input is received, where
the new input includes an update of at least one value of at least one interaction
parameter of an input, and that sends the modulated haptic signal to an actuator to
module a generated haptic effect.

One embodiment is a haptic representation system that can produce a haptic
effect that represents input that is generated by a sensor and received by the haptic
representation system. See e.g., Specification at paragraph [0016]. The haptic

representation system can receive sensor input from a sensor, map the sensor input to
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a haptic signal, and send the haptic signal to an actuator. See e.g., Specification at
paragraph [0027]. In one embodiment, the mapping can include transforming the
received sensor input into the corresponding haptic signal. See e.g., Specification at
paragraph [0041]. This can be done continuously as sensor input is received, and thus,
the corresponding output signal can be continuously modulated. See id. As the output
signal is continuously modulated the corresponding haptic effect that is generated can
also be continuously modulated. See id.

Ullrich describes a tactile stimulation device 10 that includes a sensing element
12 that senses environmental and physiological conditions, such as UV radiation. See
Ullrich at paragraphs [0022] and [0023]. The sensing element 12 continuously provides
values of a sensed parameter to processing element 14, where processing element 14
determines that a specific event, such as UV radiation exceeding a predetermined
threshold, has occurred. See Ullrich at paragraphs [0023] and [0027]. When the
processing element 14 has determined that a specific event has occurred, processing
element 14 sends a command to a tactile sensation actuating element 16 to provide a
tactile stimulation to a subject. See Ullrich at paragraph [0027]. In response to the
command, tactile sensation actuating element 16 provides the subject with a stimulation
that is strong enough to be felt or sensed by the subject. See Ullrich at paragraph
[0029]. While Ullrich describes that the sensing element 12 continuously provides
values of a sensed parameter to processing element 14, Ullrich fails to describe that

processing element 14 sends a modulated command to the tactile sensation actuating
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element to modulate the generated tactile stimulation when new input is sensed, when
the new input includes an update of at least one sensed parameter.

Gregorio, Tierling, Scott, and Kim, whether considered individually or in
combination, fail to cure the deficiencies of Ullrich. Gregorio describes a haptic
feedback system that drives a linear resonant actuator (“LRA") to generate a vibrotactile
haptic feedback so that the resonant frequency of the LRA is determined during a drive
period and the drive signal is adjusted to maximize a haptic feedback based on a
determined resonant frequency. See Gregorio at paragraph [0012]. The haptic
feedback system includes a processor 12 that can decide what haptic effects are to be
played, and an order in which the effects are played based on high level parameters.
See Gregorio at paragraph [0014]. A type of haptic effect is a dynamic haptic effect that
includes a variation of the parameters when the haptic effect is generated or a variation
of the parameters based on a user’s interaction. See id. While Gregorio describes a
dynamic haptic effect that includes a variation of parameters when the haptic effect is
generated, Gregorio fails to describe that the haptic feedback system modulates a drive
signal when new input is received, where the new input includes an update of at least
one value of at least one interaction parameter of an input, and further fails to describe
that the haptic feedback system sends a modulated haptic signal to the LRA to module
a generated haptic effect.

Tierling describes a system for mapping instructions associated with haptic

feedback. See Tierling at paragraph [0026]. The system receives effect instructions
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from application, and based upon predetermined mapping techniques, the system maps
the received effect instructions to produce haptic instructions. See Tierling at paragraph
[0060]. The system then outputs the haptic instructions configured to render a desired
haptic effect via a haptic device. See id. While Tierling describes that the system maps
an effect instruction to a haptic instruction used to render a desired haptic effect at a
haptic device, Tierling fails to describe that the system modulates a haptic signal when
new input is received, where the new input includes an update of at least one value of at
least one interaction parameter of an input, and further fails to describe that the system
sends the modulated haptic signal to a haptic device to module a generated haptic
effect.

Kim describes an apparatus that provides force feedback and tactile feedback by
moving and deforming an electro-active polymer inserted in a touch panel of an image
display device. See Kim at paragraph [0008]. Kim fails to disclose or suggest that the
apparatus modulates a haptic signal when new input is received, where the new input
includes an update of at least one value of at least one interaction parameter of an
input, and sends the modulated haptic signal to an actuator to module a generated
haptic effect.

Scott describes an actuator that adjusts a position of a passive feedback
arrangement relative to a mechanical ground to increase a resistance profile to increase
a resistance applied to a stick opposing movement of a stick relative to the mechanical

ground. See Scott at paragraph [0008]. Scott fails to disclose or suggest that the
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actuator modulates a haptic signal when new input is received, where the new input
includes an update of at least one value of at least one interaction parameter of an
input, and sends the modulated haptic signal to an actuator to module a generated
haptic effect.

The Office Action further alleged that King, U.S. Pat. Pub. No. 2008/0084298
suggests continuously modulating the haptic signal based on a continuous updating of
the value of at least one interaction parameter, referring to this allegation as “Official
Notice”). See Office Action at page 8. Applicants respectfully traverse this taking of
Official Notice, as King merely describes a detector that has an output to actuate
audible and/or visual alarms when a detected physical property falls outside a
predetermined range. See King at paragraph [0015]. King fails to disclose or suggest
that the detector modulates audible and/or visual alarms as new input is received,
where the new input includes an update a value of a detected physical property. Thus,
King also fails to disclose or suggest a system that modulates a haptic signal when new
input is received, where the new input includes an update of at least one value of at
least one interaction parameter of an input, and that sends the modulated haptic signal
to an actuator to module a generated haptic effect.

In contrast to the cited prior art, amended independent claim 1 recites "the
mapping the received input to the haptic signal further comprising modulating the haptic
signal when new input is received, wherein the new received input comprises an update

of at least one value of at least one interaction parameter of the received input,” and
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“the sending the haptic signal to the actuator to generate the haptic effect further
comprising sending the modulated haptic signal to the actuator to modulate the
generated haptic effect.” For at least these reasons, amended independent claim 1,
and amended independent claims 6, 11, 16, 24, and 29, which recite similar limitations,
should now be allowable over the cited prior art. The remaining claims depend from
one of the above independent claims and should also be allowable for at least the

above reasons.
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Conclusion

Applicants respectfully request favorable action in connection with this
application.

The Examiner is invited and urged to contact the undersigned to discuss any
matter concerning this application.

No fee should be required for this submission. However, should any fee be
required, the Commissioner is authorized to charge any such fee to Counsel's Deposit
Account 50-1165.

Respectfully submitted,

Date: Eebruary 13, 2015 [Keith M. Mullervy/
Keith M. Mullervy
Attorney for Applicants
Registration No. 62,382

Customer No. 95000

Miles & Stockbridge P.C.

1751 Pinnacle Drive, Suite 1500
Tysons Corner, VA 22102-3833
Telephone: 703-610-8646

Email: kmullervv@milesstockbridge.com

KMM:has
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to amendment filed February 13, 2015.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1.2,4-7.9-12 and 14-33. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp/fwww Lisplo.gov/patenis/init_events/gph/index.isg or send an inquiry to PPHisedhack@usplo.qoy .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d Al b)y[dSome *c) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __ .

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheeti(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [[] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/HOI LAU/
Primary Examiner, Art Unit 2682

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150321
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The present application is being examined under the pre-AlA first to invent

provisions.
DETAILED ACTION
1. Claims 1-2, 4-7, 9-12, 14-33 are allowed, renumbered as claims 1-14.
Allowable Subject Matter
2. The following is an examiner’s statement of reasons for allowance:

Prior art made of record fails to teach,

Regarding Claim 1, 6,11,16,24,29

A non-transitory computer-readable medium [and the corresponding computer-
implemented method and haptic representation system] having instructions stored
thereon that, when executed by a processor, cause the processor to generate a haptic
effect, the generating the haptic effect comprising:

receiving input from a sensor [the sensor is configured to detect either or both

sensory information and extra-sensory information, where sensory information is

information that can normally be perceived by a human being], wherein the input

comprises extra-sensory information [the exira-sensory information is information

that cannot normally be perceived by a human being], wherein the input further

comprises one or more interaction parameters [the one or more interaction

parameters are generated by the sensor], and wherein each interaction parameter

comprises a value;

mapping the received input to a haptic signal; and
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sending the haptic signal to an actuator to generate the haptic effect;

the mapping the received input to the haptic signal further comprising
modulating the haptic signal when new input is received, wherein the new
received input comprises an update of at least one value of at least one
interaction parameter of the received input; and

the sending the haptic signal to the actuator to generate the haptic effect
further comprising sending the modulated haptic signal to the actuator to

modulate the generated haptic effect.

The examiner found no suggestions or motivations to combine similar teachings

from prior art made of record to overcome the limitations as discussed above.

3. Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should
preferably accompany the issue fee. Such submissions should be clearly labeled
“Comments on Statement of Reasons for Allowance.”

4. Any inquiry concerning this communication or earlier communications from
the examiner should be directed to HOI LAU whose telephone number is (571)272-

8547. The examiner can normally be reached on M- F 8:30am - 5:00pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, George Bugg can be reached on (571)272-2998. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Hoi C Lau/
Primary Examiner, Art Unit 2682
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Examiner Art Unit
HOI LAU 2682 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countscz)coliiﬁil:tm,\tljgmg 55 Code MM?\a(t\?yy Name Classification
* | A | US-2010/0013653 01-2010 Birnbaum et al. 340/669
* | B [ UsS-2011/0128132 06-2011 Ullrich et al. 340/407.1
* | ¢ | US-2012/0070805 03-2012 Wong et al. 434/114
D | US-
E | US-
F | US-
G | US-
H | US-
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J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
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S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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Vv
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150321
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Approved for use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 13597300

Filing Date 2012-08-29
INFORMATION DISCLOSURE First Named Inventor ‘ David BIRNBAUM et al.
STATEMENT BY APPLICANT  ——— 2062
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Hoi Ching LAU

Attorney Docket Number |T9047-19304USO1; IMM400

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
ek Patent Number Issue Date . Relevant Passages or Relevant
Initial No Cede! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 20100013653 A1l 2010-01-21 Birnbaum et al.
2 20110128132 Al 2011-08-02 Ullrich et al.
3 20120070805 A1l 2012-03-22 Wong et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date PR Passages or Relevant
Document .
Figures Appear
1 ]

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.LJ/

EX1002 - Page 170



Application Number 13597300

Filing Date 2012-08-29
INFORMATION DISCLOSURE First Named Inventor ’ David BIRNBAUM et al.
STATEMENT BY APPLICANT
o nit | 2682
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Hoi Ching LAU

Attorney Docket Number |T9047—19304USO1; IMM400

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T5
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Date Considered 03/22/2015

MHoi Law/

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2117 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.LJ/

EX1002 - Page 171



Application Number 13597300

Filing Date 2012-08-29
INFORMATION DISCLOSURE First Named Inventor ’ David BIRNBAUM et al.
STATEMENT BY APPLICANT
o nit | 2682
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Hoi Ching LAU

Attorney Docket Number |T9047—19304USO1; IMM400

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)}2).

[[] See attached certification statement.
[[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Keith M. Mullervy/ Date (YYYY-MM-DD) 2015-01-20

Name/Print Keith M. Mullervy Registration Number 62382

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance frem the
Member with respect to the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her desighee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.LJ/
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 9391

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
13/597,300 08/29/2012 340 2682 T9047-19304US01
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*k CONTINUING DATA kkkkhkkkkkkhkkdkkhkkkhkkkhkkhkk
*k FOREIGN APPLICATIONS kkkkkkkkkkhkhkkkhkhkhkhkkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

09/07/2012
Foreign Priorty claimed U ves Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met [ Yes M/No | [ et after COUNTRY |DRAWINGS | CLAIMS CLAIMS
Acknowisdges e S CA 11 33 6
ADDRESS

MILES & STOCKBRIDGE P.C.
Immersion Corporation

1751 Pinnacle Drive

Suite 1500

Tysons Corner, VA 22102-3833
UNITED STATES

TITLE
SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

U All Fees
FEES: Authority has b ven in P U 1.16 Fees (Filing)
II;"E_ENE?VZ%E No.ﬂ ta; cheaigjngZiltnDsggsw ACCOUNT [[9.1.17 Fees (Processing Ext. of time)
2780 |No._____ forfollowing: |0 1.18 Fees (Issue) |
Q Other |
Q Credit |

BIB (Rev. 05/07).

EX1002 - Page 174



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

13597300 BIRNBAUM ET AL.
HOI LAU 2682
CPC- SEARCHED
Symbol Date Examiner
GO6F 3/016 4/1/2015
G08B 6/00 4/1/2015 HCL
G09B 21/003 4/1/2015 HCL
A61B 5/0002 4/1/2015 HCL
G08B 25/10 4/1/2015 HCL
GO6F 19/3418 4/1/2015 HCL
G08B 21/22 4/1/2015 HCL
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
340 4.12,539.12,407.1,407.2,573.1,573.3 4/1/2015 HCL
SEARCH NOTES
Search Notes Date Examiner
inventor search 6/10/2014 HCL
east search 6/10/2014 HCL
update east search 3/20/2015 HCL
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
340 4.12,539.12,407 .1 3/20/2015 HCL

/HOI LAU/
Primary Examiner.Art Unit 2682

U.S. Patent and Trademark Office

EX1002 - Page 175

Part of Paper No. : 20150321




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 1554750 BIRNBAUM ET AL.

HOI LAU 2682
CPC
Symbol Type Version
GO6F 016 F 2013-01-01
G08B 00 I 2013-01-01
GO9B 003 I 2013-01-01
A61B 0002 I 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

30
(Assistant Examiner) (Date)
/HOI LAU/
Primary Examiner.Art Unit 2682 03/22/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 29 3
U.S. Patent and Trademark Office Part of Paper No. 20150321

EX1002 - Page 176



Application/Control No.
Issue Classification | ;597500

Applicant(s)/Patent Under Reexamination

BIRNBAUM ET AL.

H“m H“l “m Hm m“ m“ “ “m “ “‘ o o
HOI LAU 2682
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
340 407.2 G|lo|s|B 6 /00 (2006.0)
G|lo|9o|B 21 /00 (2006.0)
CROSS REFERENCE(S)
H|o| 4|8 3/36 (2006.0)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
340 407.1 539.12 4.12
NONE
Total Claims Allowed:
30
(Assistant Examiner) (Date)
/HOI LAU/
Primary Examiner.Art Unit 2682 03/22/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 29 3

U.S. Patent and Trademark Office

Part of Paper No. 20150321

EX1002 - Page 177




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5547300 BIRNBAUM ET AL.
H“m H“l “m ”m N“ m“ “ “m “ “‘ o o
HOI LAU 2682
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 14 17 30 33
2 2 15 18
3 16 19
3 4 17 20
4 5 18 21
5 6 19 22
6 7 20 23
8 21 24
7 9 22 25
8 10 23 26
9 11 24 27
10 12 25 28
13 26 29
11 14 27 30
12 15 28 31
13 16 29 32
NONE
Total Claims Allowed:
30
(Assistant Examiner) (Date)
/HOI LAU/
Primary Examiner.Art Unit 2682 03/22/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 29 3

U.S. Patent and Trademark Office

Part of Paper No. 20150321

EX1002 - Page 178




PTO/SB/47 (03-09)

Approved for use through 05/31/2015. OMB 0651-0016

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents -OR -

P.O. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition,

only an address represented by a Customer Number can be established as the fee address for maintenance
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the application.

When to check the first box below: If you have a Customer Number to represent the fee address. When
to check the second box below: If you have no Customer Number representing the desired fee address,
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403.

For the following listed application(s), please recognize as the “Fee Address” under the provisions of 37 CFR
1.363 the address associated with:

Customer Number: 00204

OR

|:| The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER

(if known)

13/597,300

Completed by (check one):

D Applicant/Inventor /Barry S. Goldsmith/
Signature
Attorney or Agent of record _39690 Barry S. Goldsmith
(Reg. No.) Typed or printed name
|:| Assignee of record of the entire interest. See 37 CFR 3.71. 703-610-8680
Statement under 37 CFR 3.73(b) is enclosed. Requester’s telephone number
(Form PTO/SB/96)
I:‘ Assignee recorded at Reel Frame July 21, 2015
Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one
signature is required, see below*.

|:| * Total of forms are submitted.

This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This colle ction is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Depar tment of Commerce, P.O. Box 1450, Alex andria, VA 22313- 1450. DO NOT SEND COMPLETE D FORMS TO THIS A DDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

13597300

Filing Date:

29-Aug-2012

Title of Invention:

SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

First Named Inventor/Applicant Name:

David BIRNBAUM

Filer:

Barry S. Goldsmith/Hilary Shannon

Attorney Docket Number:

T9047-19304US01

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Su{aj—;’g(t;)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

960
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Electronic Acknowledgement Receipt

EFS ID: 22972002

Application Number: 13597300

International Application Number:

Confirmation Number: 9391
Title of Invention: SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT
First Named Inventor/Applicant Name: David BIRNBAUM
Customer Number: 95000
Filer: Barry S. Goldsmith/Hilary Shannon

Filer Authorized By:

Barry S. Goldsmith

Attorney Docket Number: T9047-19304US01
Receipt Date: 21-JUL-2015
Filing Date: 29-AUG-2012
Time Stamp: 14:57:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 1436
Deposit Account 501165

Authorized User

GOLDSMITH, BARRY S.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

t9047-19304us01 1615465
1 Issue Fee Payment (PTO-85B) issuefeetransm:ﬁal pdf no 1

©91537804b43b1a4a8e861c2374198f3e3|
33a75

Warnings:
Information:
T9047-19304US01- 203287
2 Maintenance Fee Address Change FEEADDRESSINDICATIONFORM no 2
pdf 4d972ce2c18c8ae7 7b659¢1713d286671af |
a612f
Warnings:
Information:
30578
3 Fee Worksheet (SB06) fee-info.pdf no 2
d8239¢5dc9fc3f164c6dbbesffceae8ef5afse]
Warnings:
Information:
Total Files Size (in bytes):| 1849330

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail  Mail Stop ISSUE ¥EE
Commissioner for Patents
P.0. Box 1458
Aiexandma, Virginia 22313-1458
or Fax (5§713-273-2885

EE and PUBLICATION PEE (if required). Blocks 1 through §
5 and potitication of maintenance fees will be mailed to the curre
«peufw 2 4 new correspondence address; and/or {b) indicating a ;cpﬂm[e

ould be completed where
sndence address as
E ADDRESS" for

INSTRUCTIONS: This form should be used for transmitting the ISSU
appropriate. All further correspondence including the Patent, advance ovd
indicated unless corrected below or directed otherwise in Block 1, by {a)
maintenance fee notifications.,

A certific can only be used for domestic mailings of the

i . Feeis) Transmitta cate cannot be used for any other accompanying
CURRENT COR 7 ADDRESS (Note: Use Block apers. Each uch a assignment or formal drawing, must
have its own ificate of mai nng or ransmission.

Certificate of \’Lniimg oy Tramms-snon

55960 0472172015 7 th £ d d he Usi
- wat this 2 deposited with the Un
MILES & ST UL/KBRH)(_YE P.C. vice with sufficient postage For first class mail in an envelope
R y C d to the Mait Skn 1881) address above, of being facsimile
]Iil‘}laisiUil (,,mpo‘ratmn transmitted {0 the USPT: -2885, on the date indicated below.
1751 Pimnacle Drive
Suite 15300 (Depositor's name )
Tysons Corner, VA 22102-3333 (Siguatues)
{Date}
APPLICATION MNO. FILING DATE FIRRT NAMED INVENTOR ATTORNEY DOCkK Q. CONFIRMATION NO.
13/597,300 08/29/2012 David BIRNBAUM TOO47-1930411501 9391

TITLE OF INVENTION: SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

E APPIN. TYPE ENTITY STATUS i [8SUE FEE DUE E PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) IUE DATEDUE
nonprovisional URDISCOU] $960 SO $0 $960

5 EXAMINER g ART UNIT E CLASS-SUBCLASS [
LAT, HOI CHING 2682 340-407200

1. Change of correspondence address ot indication of "Fee Address 2. For printing on the patent front page, list

R 1.363).

3 registered patent attorneys 1?‘\/}“95 & StOCkbridqe PC

{1} The names of up to

3 Change of correspondence address {or Change of Correspondence or agents OR, alterna

Address form PTO/SR/VZZ) attached. 2
he name of a single tirm (having as a m s wer a

& "Fee Address" indication (or " Address” Indication form fer or d“ﬁltl and the names of up to

PTOISB/AT; Rev 03-02 or more recent) attached. Use of a Customer sistered patent ‘to\m‘\/\ ov agents. If no pame is 3

MNumber is reguired. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT {print or t
LEASE NOTE: Unless

e is identified below, the document has been filed for

signes is identified below, #o assignee data will appear on the patent. If an 2

recordation a5 sel forth in 37 CTR 3.11. Compietion of this form is NOT 4 substitute for filing an assignment.
{Ay NAME OF ASSIGNEE (B) RESIDENCH: (CITY and STATE OR COUNTRY)
immersion Corporation San Jose, CA

Please check the appropriate assignee category or categories (will not be printed on the patent) [ tndividuat kXCm‘pmadon or other private group eptity 3 Government

{Please first veapply any previomsiy paid issue fee shown above)

4a. The following fee(s) are submitted: 4b. Payment of Fee(s,
X; {ssue Fee D A check is enclosed.
8 rubii d. Form PTO-2038 is attached.

el Advance Order - # of Copies M The director is hereby authorized to charge v reguived foefsd, any defl c-wcy or credits any
overpayment, to Deposit Account Number 5@1 165 ,,,,,, {enciose an exira copy of this form).

nent by credit

lication Fee (No small entity discount permitted)

3. Change in Fatity Status (from staius indicated above)
L3 Applicant certifying micro entity status. See 37 CFR 1.29 \( 3TE: Absent a valid certification of Micro Entity Status {see forms FTO/SB/15A and 15B), issue
ayment in the micro entity amount will not be accepted at the risk of application sbandonment.

all entity status. See 37 CFR 1.27

If the application was previocusly king this box will be taken

ation of foss of entittement to ¢

micts &n Tl{y status, ¢

ek Applicant asserting s
10 entity status.

bk Applicant changing to reguiar undiscounted foe starus. “hecking this box will be taken to be a notification of loss of entitlement to small or micro

NOTE: This form must be sigped in accordance with 37 CER 1.31 and 1.33. See 37 CER 1.4 for signature requirements and certifications.
Y . S
Authorized Signature lBarry 8. Goldsmith/ Date JUEy 21, 2015
Typed or printed name Barry S GOidsmE‘th Regtsteation No, 395690

Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMER 0651-00233 U.S. Patent and Trademark Office; U S, DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/597.300 08/25/2015 9116546 T9047-19304US01 9391
95000 7590 08/05/2015

MILES & STOCKBRIDGE P.C.
Immersion Corporation

1751 Pinnacle Drive

Suite 1500

Tysons Corner, VA 22102-3833

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 280 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

David BIRNBAUM, Oakland, CA;

Christopher J. ULLRICH, Ventura, CA;

Danny GRANT, Laval, CANADA;

Ali MODARRES, Mont-Royal, CANADA;

Juan Manuel CRUZ-HERNANDEZ, Montreal, CANADA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 1 3/597300

Filing Date 08/2 9/20 1 2

David Birnbaum
First Named Inventor

Title SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Art Unit 2682

Examiner Name Hoi Ching LAU

Attomey Docket Number | IMIM400 (051851-1166971)

SIGNATURE of Applicant or Patent Practitioner

Signature / Carl E Sanders / Date (Optional) December 5’ 2019
Name Carl E. Sanders Registration | 27,203
Number

Title (if Applicant is a | Partner, Kilpatrick Townsend & Stockton LLP

juristic entity)

Applicant Name (if Applicant is a juristic entity) I m m e rS i O n C O rpo rati O n

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA.. PTOIAIA/B2B (07-13)
o 28 (07-

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0851-0025

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required o respond to a collection of information uniess it displays a vafid GMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letier or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/B2A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/B2A) or identified above: [ ’ -
oR 34300

D | hereby appoint Practitioner{s) named in the attached list (form PTC/AIA/82C) as my/our attorney(s) or agent(s}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Piease recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-menticned Customer Number
OR

l:] The address associated with Customer Number: o - ’
OR . S —

|:| Firm or
Individual Name

Address

City [ State { Zip

Country

Telephone | EZmail I

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}:

Immersion Corporation

D inventor or Joint Inventor (title not required below)

D Legai Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligaficn to Assign {provide signer’s title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

, SIGNATURE of Applicant for Patent

The undersigned (whose/ﬁ,ile is supplied below) is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity}.

Signature { reefloo oo | Date (Optional) |
Name Catherine Maresh '
Tile VP, Intellectual Property

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one apglicant, use mutiple forms.

[ Trotal of forms are submitted.

This cellection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or relain a benefit by the public which is to file {and by the
USPTOC to pracess) an appiication. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time wil vary depending upen the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, LS. Patent and Trademark Office, U.S,
Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in completing the form, calf 1-800-PT0Q-9199 and select opfion 2.
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Electronic Acknowledgement Receipt

EFS ID: 37967958
Application Number: 13597300
International Application Number:
Confirmation Number: 9391

Title of Invention:

SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

First Named Inventor/Applicant Name:

David BIRNBAUM

Customer Number:

95000

Filer:

Vaibhav P. Kadaba/Laura Wilkins

Filer Authorized By:

Vaibhav P. Kadaba

Attorney Docket Number:

T9047-19304US01

Receipt Date: 09-DEC-2019
Filing Date: 29-AUG-2012
Time Stamp: 13:32:46

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M Y I. . 9
Number Message Digest | Part/.zip| (if appl.)

145204
1 Power of Attorney 051851-1 166971d?IMM400_POA no 5
p 484d1f70c0b3e0f71d9bb3eb509acb36070)
2d7¢7
Warnings:
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Information:

Total Files Size (in bytes){ 145204

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/597,300 08/29/2012 David BIRNBAUM T9047-19304US01
CONFIRMATION NO. 9391
95000 IMPROPER CPOA LETTER

MILES & STOCKBRIDGE P.C.
Immersion Corporaton W

1751 Pinnacle Drive
Suite 1500 Date Mailed: 12/12/2019
Tysons Corner, VA 22102-3833

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 12/06/2019. The power of attorney in this application is not
accepted for the reason(s) listed below:

+* The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been
received.

/mmasfaw/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

34300
Kilpatrick Townsend and Stockton/Immersion
Mailstop: IP Docketing - 22
1100 Peachtree Street
Suite 2800
Atlanta, GA 30309
UNITED STATES
page 1 of 1
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 15/271,823

Filing Date 09/21/201 6

William S. Rihn
First Named Inventor

Title PRESSURE-BASED HAPTICS

Art Unit 2694

Examiner Name Christopher Ray Lamb

Attomey Docket Number [IMIMG613 (51851-1165791)

SIGNATURE of Applicant or Patent Practitioner

Signature / Carl E. Sanders / oeopienal | January 2, 2020
Name Carl E. Sanders Registration | 27,203
Number

Title (if Applicant is a | Partner, Kilpatrick Townsend & Stockton LLP

juristic entity)

Applicant Name (if Applicant is a juristic entity) I m m e rS i O n C O rpo rati O n

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PA.. PTO/AIA/B2B (07-13)
o 28 (07-

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0851-0025

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required lo respond e a collection of information unless it displays a valfid CMB control number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letier or
the boxes helow.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.}

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/lour attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office cennected therew:th for the appilcatlon referenced in
the attached transmittal fetter {form PTO/AIA/82A) or identified above: [~ I T
oR 34300

l:l | hereby appoint Practitioner(s) named in the attached fist {form PTO/AIA/BZC) as my/our attorney{s) or agent(s}, and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmitial letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number; o o - ) J
OR ¢t e e e £ et e 1t e

D Firm or
Individual Name

Address

City { State ! Zip

Country

Telephone | Email I

| am the Appticant (if the Applicant is & juristic entity, list the Applicant name in the box):

Immersion Corporation

D fnventor or Joint Inventor {title not required befow)

D Legai Representative of a Deceased or Legally incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation fo Assign (provide signer’s litle if applicant is a juristic enlity)

E] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46{b)(2) was granted in the
application or is concurrently being filied with this document) (provide signer's title if applicant is a juristic entity)

, SIGNATURE of Applicant for Patent

The undersigned (whose;mle is supplied below) is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature (et g e | Date (Optional) |
Name Catherine Maresh '
Tille VP, Intellectual Property

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requiremenis
and certifications. If more than one applicant, use multiple forms.

DTotaI of forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to pracess) an appiication. Confidentiality is governed by 35 U.8.C. 122 andg 37 CFR 1.11 and 1.14, This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitling the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to compiete this form and/ar suggestions for reducing this burden, shoutd be sent to the Chief information Officer, U.S. Patent and Trademark Office, U8,
Department of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FCRMS TO THIS ADDRESS, SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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- STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Immersion Corporatlon

Application No./Patent No.: 13/597,300 Filed/Issue Date: 08/29/2012

Tites: OYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT
Immersion Corporation _, corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

D The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s}) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s}) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 028865 , Frame 0755 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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3. From:

STATEMENT UNDER 37 CFR 3.73(c)

4. From:

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

5. From:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

6. From:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

[7| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/ Carl E. Sanders / January 7, 2020

Signature

Date

Carl E. Sanders 57,203

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket Number | 46586486493 |IMM400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

The application data sheet is part of the provisional or nongrovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

u Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
David BIRNBAUM

Residence Information (Select One) (¢) US Residency (O Non USResidency () Active US Military Service

City | Oakland ‘ State/Province ‘ CA ‘ Country of Residencd | US

Mailing Address of Inventor:

Address 1 311 Oak Street, #327

Address 2

City Oakland ‘ State/Province | CA

Postal Code 94607 | Countryi | us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Christopher J. ULLRICH

Residence Information (Select One) (o) US Residency (O Non US Residency () Active US Military Service

City | Ventura ‘ State/Province ‘ CA ‘ Country of Residencé | US

Mailing Address of Inventor:

Address 1 227 Palomares Ave.

Address 2

City Ventura ‘ State/Province CA

Postal Code 93003 ‘ Countryi us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Danny GRANT

Residence Information (Select One) () US Residency (8 Non US Residency () Active US Military Service

EFS Web 2.2.13
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Attorney Docket Number | 405864-00493 IMM400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

City |Laval Country of Residence | CA

Mailing Address of Inventor:

Address 1 1784 de Lunebourg

Address 2

City Laval ‘ State/Province | QcC

Postal Code H7M 2A1 ‘ Country i CA

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Ali MODARRES

Residence Information (Select One) (O) US Residency  (8) Non USResidency () Active US Military Service

City |Mont-Royal Country of Residence | CA

Mailing Address of Inventor:

Address 1 85 Brittany Ave., Apt. #403

Address 2

City Mont-Royal ‘ State/Province | QC

Postal Code H3P 1A5 ‘ Countryi CA

Inventor 5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Juan Manuel CRUZ-HERNANDEZ

Residence Information (Select One) (O) US Residency  (¢) Non US Residency () Active US Military Service

City |Montreal Country of Residence | CA

Mailing Address of Inventor:

Address 1 4840 Ste-Catherine West

Address 2

City Montreal ‘ State/Province |
Postal Code H3Z1T1 \ Country i | CA

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

EFS Web 2.2.13
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Attorney Docket Number | 405804-66493 IMM400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 95000 34300

Email Address ipefiling@ekilpatricktownsend.com

Application Information:

Title of the Invention SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT
Attorney Docket Number| 105804.00193 [MM100 (051851-1166871) | §mall Entity Status Claimed [ ]

Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
|-
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing

this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

EFS Web 2.2.13
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | 4085804-00493 IMM400 (051851-1166971)
Application Number 13/597,300

Application Data Sheet 37 CFR 1.76

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Please Select One: (® Customer Number ‘ (OO Us Patent Practitioner ‘ (O Limited Recognition {37 CFR 11.9)
Customer Number 95000 34300

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (F’D)()I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codé (if applicable}

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 18, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[ ] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13
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Attorney Docket Number | 405804-60493 IMM400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority
to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see paragraph A
in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application
{see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX} - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the Eurcpean Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of
China (SIPO), the World Intellectual Property Organization (WIPQ), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3} the date of filing of this Authorization. See 37 CFR 1.14(h)
.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h}(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC {European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

EFS Web 2.2.13
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Attorney Docket Number | 465804:66493 IMMA400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35U.8.C. 117 (O Joint Inventor

O Person to whom the inventor is abligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. [¥]

Organization Name Immersion Corporation

Mailing Address Information For Applicant:

Address 1 30 Rio Robles

Address 2

City San Jose State/Province CA
Country ‘ us Postal Code 95134
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

EFS Web 2.2.13
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Attorney Docket Number | 40580466493 IMM400 (051851-1166971)

Application Data Sheet 37 CFR 1.76

Application Number 13/597,300

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. [x]

Organization Name . .
Immersion Corporation

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 30 Rio Robles

Address 2

City San Jose State/Province CA
Countryi us Postal Code 95134
Phone Number Fax Number

Email Address ipgeneraltyc @segriresanders.com

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button,

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney {e.g., see USPTO Form PTO/AIA/81} on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

|

Signature / Carl Sanders / Date (YYYY-MM-DD) 2020-01-07

|

First Name | Carl Last Name | Sanders Registration Number ‘ 57203

Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.13
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Under the Paperwork Reduction Act of 1995, nc persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 405804.00493 IMM400 (051851-1166971)
Application Number 13/597,300

Application Data Sheet 37 CFR 1.76

Title of Invention | SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

This collection of infermation is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
callection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) orissuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 38225970
Application Number: 13597300
International Application Number:
Confirmation Number: 9391

Title of Invention:

SYSTEM FOR HAPTICALLY REPRESENTING SENSOR INPUT

First Named Inventor/Applicant Name:

David BIRNBAUM

Customer Number:

95000

Filer:

Vaibhav P. Kadaba/Laura Wilkins

Filer Authorized By:

Vaibhav P. Kadaba

Attorney Docket Number:

T9047-19304US01

Receipt Date: 07-JAN-2020
Filing Date: 29-AUG-2012
Time Stamp: 14:40:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ttes)l Ml.lltl- 'Pages
Number Message Digest | Part/.zip| (if appl.)
144046
1 Power of Attorney 51851-1165791_POA.pdf no 2
6318fc4dc7e34eas5d2aad8fde7eS5ec25¢9f8|
19fc
Warnings:
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Information:

89717
) Assignee showing of ownership per 37 051851-1166971_373c.pdf no 3
CFR3.73
872e22ec23a844544ca3717c762 1fe6fe0d7|
Warnings:
Information:
443126
3 Application Data Sheet 051851-1166971_ADS.pdf no 9
12e02aa5585105b82%ae31fc3c1f8a2a0390)
e9ce
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
Total Files Size (in bytes){ 676889

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/597,300 08/29/2012 David BIRNBAUM IMMG613 (51851-1165791)

CONFIRMATION NO. 9391

34300 POA ACCEPTANCE LETTER

Kilpatrick Townsend and Stockton/Immersion

Mailstop: IP Docketing - 22 O L0 A T

1100 Peachtree Street 000000T15989538

Suite 2800

Atlanta, GA 30309
Date Mailed: 01/16/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/07/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/1dvan/
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/597,300 08/29/2012 David BIRNBAUM T9047-19304US01
CONFIRMATION NO. 9391
95000 POWER OF ATTORNEY NOTICE
MILES & STOCKBRIDGE P.C.

Immersion Corporation R AT A
1751 Pinnacle Drive

Suite 1500
Tysons Corner, VA 22102-3833

Date Mailed: 01/16/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/07/2020.

« The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ldvan/
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