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TITLE: Power Control for Battery Powered Personal Area Network Device

System and Method

PRIORITY STATEMENT

This application is a continuation of U.S. Patent Application No. 15/245,031, filed
August 23, 2016, and now U.S. Patent No. 9,843,853 which claims priority to U.S.
Provisional Patent Application No. 62/211,767, filed August 29, 2015, all of which are

hereby incorporated by reference in their entireties.

BACKGROUND
L Field of the Disclosure

The present invention relates to wireless electronics and battery systems. More
specifically, but not exclusively, the present invention relates to wireless earpieces that

manage and extend battery life.

IL. Description of the Art

The growth of wearable devices is increasing exponentially. This growth is
fostered by the decreasing sizes of microprocessors, circuit boards, chips, and other
components. Wearable devices are necessarily dependent upon their batteries in order to
complete their desired function. The overall utility of wearable devices is directly
proportional to the battery life of the devices. If the battery life is poor, the user interface
and user experiences suffers as too much time and attention are required for retrieving the
device, recharging or replacing the battery, and repositioning the wearable device.
Operation and conservation of the battery life of the wearable device may be further
complicated if the there is no inclusion of an on/off button or switch to conserve precious

battery life.

SUMMARY OF THE DISCLOSURE
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The illustrative embodiments provide a system and method for managing wireless
earpieces. Circuitry of the wireless earpieces are powered utilizing a high power mode in
response to detecting a magnetic field is not applied to one or more of the wireless
earpieces. The power sent to the circuitry of the wireless earpieces is altered to a low
power mode in response to detecting the magnetic field is applied to one or more of the
wireless earpieces.

Another embodiment provides a wireless earpiece. The wireless earpiece includes
circuitry for operating the wireless earpiece. The wireless earpiece also includes a battery
for powering the circuitry of the wireless earpiece. The wireless earpiece further includes a
reed switch connecting the battery to the circuitry. The reed switch connects the circuitry
to the battery when a magnetic field is not detected. The reed switch disconnects the
circuitry from the battery when a magnetic field is detected.

Yet another embodiment provides a wireless earpiece comprising a processor for
executing a set of instructions and a memory for storing the set of instructions. The set of
instructions are executed to power circuitry of the wireless earpiece in a high power mode
utilizing an onboard battery in response to a reed switch not detecting a magnetic field and
powering the circuitry to a low power mode in response to detecting the magnetic field is
applied to the reed switch.

According to another aspect, a smart case including a smart case housing, a first
receptacle for receiving a left earpiece disposed within the smart case housing, a second
receptacle for receiving a right earpiece disposed within the smart case housing, and a first
interface associated with the first receptacle for electrically connecting the smart case to
the left earpiece. The smart case further includes a second interface associated with the
second receptacle for electrically connecting the smart case to the right earpiece, and an
intelligent control disposed within the smart case housing and operatively connected to the
first interface and the second interface. The smart case may include at least one manual
input operatively connected to the intelligent control. The smart case may include at least
one display operatively connected to the intelligent control. The smart case may include a
display that is moveably connected to the smart case housing such that the display

transitions from a first position to a second position.
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BRIEF DESCRIPTION OF THE DRAWINGS

Ilustrated embodiments of the present invention are described in detail below with
reference to the attached drawing figures, which are incorporated by reference herein, and
where:

Fig. 1 is a pictorial representation of a smart case and wireless earpieces in
accordance with an illustrative embodiment;

Fig. 2 is a top view of the smart case of FIG. 1 in accordance with an illustrative
embodiment;

Fig. 3 is a side view of the smart case of FIG. 1 in accordance with an illustrative
embodiment; and

Fig. 4 is a block diagram of a smart case in accordance with an illustrative
embodiment; and

Fig. 5 is a flowchart of a process for utilizing wireless earpieces with a smart case

1n accordance with an illustrative embodiment.

DETAILED DESCRIPTION OF THE DISCLOSURE

The illustrative embodiments provide a system, method, and wireless earpieces for
managing and preserving battery life. The wireless earpieces may interact with a smart
case to perform various actions. For example, the smart case may be utilized to preserve
the battery life of the wireless earpieces by interacting with the wireless earpieces while in
alow power mode or state. In addition, the smart cases may ensure that the wireless
earpieces are charged to a desired level. Charging may be performed utilizing contact or
wirelessly (e.g., inductive charging). The smart case may communicate with the wireless
earpieces through physical interactions (e.g., magnetic contact points, physical switches,
etc.) or through wireless connections, standards, or protocols (e.g., near field
communications, Bluetooth, Wi-Fi, etc.). The wireless earpieces may upload, synchronize,
or store biometric and performance data associated with the wireless earpieces and/or

associated user to the smart case.
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In one embodiment, a reed switch may be utilized in the wireless earpieces to
activate and deactivate each of the wireless earpieces. The reed switch is an electrical
switch operated by an applied magnetic field. The magnetic field may be provided by a
magnet of the smart case thereby turning the wireless earpieces on and off. The integration
of the reed switches in the wireless earpieces may reduce the need for costly device
components or interfaces. As a result, the weight and footprint of the wireless earpieces
may be reduced significantly while increasing the ease of use for the users of the wireless
earpieces.

Turning now to Figs. 1-3, these figures show a pictorial representation of a smart
case 102 and wireless earpieces 142, 144 in accordance with an illustrative embodiment.
The smart case 102 may be an open or enclosed case for securing, charging, and managing
the wireless earpieces 142, 144. The wireless earpieces 142, 144 may be referred to as a
pair (wireless earpieces) or singularly (wireless earpiece). The description may also refer
to components and functionality of each of the wireless earpieces 142, 144 collectively or
individually. In one embodiment, the wireless earpieces 142, 144 include a set of left and
right ear pieces configured to fit into a user’s ears. The wireless earpieces 142, 144 may be
configured to play music or audio, receive and make phone calls or other communications,
read user biometrics and actions (e.g., heart rate, motion, sleeping, etc.).

In another embodiment, the wireless earpieces 142, 144 may represent wireless
devices that may be ingested or implanted into a user. For example, the smart case 102
may be configured to work with an endoscopic pill, pacemaker, tracking device, contact
lenses, oral implants, bone implants, artificial organs, or so forth. The smart case 102 may
act as a logging tool for receiving information, data, or measurements made by the wireless
devices. For example, the smart case 102 may be attached to a belt or worn by the user to
download data from the wireless device(s) in real-time. As a result, the smart case 102
may be utilized to store, charge, and synchronize data for the wireless earpieces 142, 144 in
any number of embodiments.

The smart case 102 encloses a battery, and various other circuitry (not shown). The
battery of the smart case 102 may be utilized to charge the wireless earpieces 142, 144
through direct contact or wirelessly. As a result, the smart case 102 may act as a custom

charger for ensuring the proper power management and functionality of the wireless
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earpieces 142, 144. For example, the battery of the smart case 102 may be utilized to
charge the wireless earpieces 142, 144 any number of times before the smart case 102 and
corresponding battery may require charging. In one embodiment, the smart case 102 may
include one or more solar panels, or surfaces configured to charge the smart case 102
utilizing ambient or direct sunlight. The smart case 102 ensures that the duty cycle of the
wireless earpieces 142, 144 are maximized by properly maintaining power levels. For
example, the smart case 102 may keep the wireless earpieces 142, 144 fully charged during
a time period of inactivity, such as before being purchased (e.g., on a shelf or as part of
inventory) or once purchased.

In one embodiment, the smart case 102 include a frame 103. The frame 103 is a
support structure for the components of the smart case 102 and may be formed of a rigid
plastic, polymer, or other similar material. However, any number of other suitable
materials, such as composites, rubber, wood, metal, or so forth, may be utilized. The frame
103 defines receptacles 104, 106 that are configured to receive the wireless earpieces 142,
144, respectively. In one embodiment, the receptacles 104, 106 are shaped to fit the
external size, shape, and configuration of the wireless earpieces 142, 144,

As aresult, an interference fit may secure the wireless earpieces 142, 144 within the
frame 103 while the smart case 102 is being moved or otherwise utilized. In one
embodiment, the smart case 102 may include a hinged, magnetic, sleeve, or snap on lid or
cover that may cover the wireless earpieces 142, 144 when positioned within the
receptacles 104, 106 of the smart case 102. For example, the cover may make the smart
case 102 waterproof and further secure the wireless earpieces 142, 144. In another
embodiment, the smart case 102 may also include a removable cover (e.g., neoprene, zip
up, snapping, etc.). In yet another embodiment, the cover encases a screen, such as a touch
screen. The screen may roll, bend or adapt to the shape and configuration of the smart case
102. The touch screen may also be transparent. The screen may be movably connected to
the to the smart case to transition from a first position to a second position by sliding,
gliding or through other movement.

The smart case includes interfaces 108, 110 within the receptacles 104, 106. The
interfaces 108, 110 are hardware interfaces for electrically connecting the wireless

earpieces 142, 144 to the smart case 102. The interfaces 108, 110 may include any number
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of contact points, busses, wires, or other physical connectors for interfacing the wireless
earpieces 142, 144, with the smart case 102. The interfaces 108, 110 may alternatively
include inductive chargers for charging the wireless earpieces 142, 144. In one
embodiment, the interfaces 108, 110 are magnetic for automatically coupling with contact
points or interfaces of the wireless earpieces 142, 144. In another embodiment, the
interfaces 108, 110 may represent male (or alternatively female) connectors for interfacing
with the wireless earpieces 142, 144, such as micro-USB, or other developing miniature
external connectors. The interfaces 108, 110 may be utilized to charge the wireless
earpieces 142, 144. Wireless charging is also contemplated utilizing an inductive charger
integrated in the smart case 102 or other charging devices compatible with the wireless
earpieces 142, 144. The interfaces 108, 110 may also be utilized to synchronize data
between the wireless earpieces 142, 144,

In one embodiment, the interfaces 108, 110 may each include a magnet that
activates the corresponding reed switch (i.e., reed switch 146 described below) to power
off or initiate a low power mode (e.g., lower power state or mode) for one or both of the
wireless earpieces 142, 144 when one or more of the wireless earpieces 142, 144 are placed
within the receptacles 104, 106. In another embodiment, the wireless earpieces 142, 144
and the smart case 102 may interact to control a device reset function. For example, the
wireless earpieces 142, 144 may synchronize captured data with the smart case 102 before
moving to a low power mode in anticipation of being charged. A switch may be activated
mechanically, magnetically, inductively, electrically, or wirelessly to move the wireless
earpieces 142, 144 to a low power mode in anticipation of being charged. Control of the
wireless earpieces 142, 144 may be independent for each of the wireless earpieces 142,
144, subject to control one of the wireless earpieces designated as a master device,
controlled by the smart case, or may be shared between devices.

The smart case 102 may also include a port 112. The port 112 may be utilized to
interface with the smart case 102. For example, the port 112 may be utilized with a
connector to charge the battery of the smart case 102. The port 112 may also be utilized to
download or upload data stored by the smart case 102 that may have previously been
stored in the wireless earpieces 142, 144. The port 112 may be a miniaturized port, such as

USB Type C, micro-USB, or other miniaturized port suitable for connecting to another
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electronic device, such as a wall charger, desktop computer, laptop, or wireless device
(e.g., smart phone, tablet, etc.). In another embodiment, the smart case 102 may include a
dedicated port for charging, such as for receiving a male direct-current (DC) connector.

In one embodiment, the interfaces, 108, 110 or another portion of the smart case
102 as well as the wireless earpieces 142, 144 may include a near field communication
(NFC) chip for communications. For example, NFCs may be utilized to determine the
wireless earpieces 142, 144 are proximate the smart case 102 for performing power
management as is herein described. NFC may also be utilized to identify the wireless
earpieces 142, 144 associated with a particular smart case 102. In other embodiments,
different communications protocols (e.g., Bluetooth, Wi-Fi, etc.), standards, or passive
readers (e.g., radio frequency identification tags, etc.) may be utilized for the wireless
earpieces 142, 144 to communicate with the smart case 102. For example, the wireless
earpieces 142, 144 may initiate a change in a power state in response to being placed in or
near the smart case 102. The smart case 102 may be programmed with a threshold distance
(e.g., 10 cm, 1 foot, etc.) to determine when the wireless earpieces 142, 144 are proximate
the smart case 102 or may rely on the inherent maximum communications distances of the
wireless standard or protocol being utilized (e.g., NFC, RFID, etc.). In another
embodiment, biometric readings, such as heart beat or temperature may be utilized by the
wireless earpieces 142, 144 and smart case 102 to alter the power mode or status of the
wireless earpieces 142, 144, as well as the smart case 102 (e.g., may be placed in a low
power mode). For example, if the wireless earpieces 142, 144 are near the smart case 102
and no heart beat is detected, the smart case 102 may send a command for the wireless
earpieces 142, 144 to shut themselves down or enter a low power mode with minimum
functionality. In one embodiment, power to onboard sensory arrays may be terminated and
only essential functions remain on. For example, in the low power mode allows charging
of the wireless earpieces 142, 144 and/or smart case 102 and uploads/downloads to the
wireless earpieces 142, 144 while in the low power mode.

The wireless earpieces 142, 144 may each include a reed switch 146. The reed
switch 146 may operate in a closed mode 148 when no magnetic field is present or in an
open mode 150 when a magnetic field is present. The magnetic field may be supplied by

one or more magnets of the smart case, such as magnet 114. As a result, the reed switch
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146 may be in the closed mode 148 when outside the smart case 102 and in the open mode
150 when in the smart case 102.

In one embodiment, the magnet 114 may be integrated in a sidewall of the
receptacle 104. Each of the receptacles 104, 106 may include magnets for the wireless
earpieces 142, 144. As aresult, proximity to the magnet 114 and reed switch 146 may
engage the reed switch 146 to the open mode 150. As a result, the wireless earpiece 142
may be charged by the smart case. Removal of the wireless earpiece 142 disengages the
reed switch 146 resulting in the wireless earpiece 142 functioning under its own power.

In another embodiment, the magnet 114 may be integrated in the interface 108. For
example, the interface 108 may include magnetic contacts that engage the reed switch 146.
The reed switch 146 may be positioned anywhere on or within the wireless earpiece 142.
Similarly, the magnet 114 may be positioned anywhere within the smart case 102 (or
integrated with any component) that allows the magnet 114 to interact with the reed switch
146 when the wireless earpiece 142 is seated within the receptacle 104. The case may have
at least one button 119 or other manual input. The button may be touch sensitive, lighted,
or mechanical. There also may be a light such as a LED in that location.

In another embodiment, each of the wireless earpieces 142, 144 may include a
magnet so that the wireless earpieces 142, 144 may be positioned together to turn off the
wireless earpieces 142, 144 when not in use. For example, the magnets and reed switches
may be positioned to simultaneously deactivate the wireless earpieces 142, 144. The
magnets may also serve another purpose in allowing the wireless earpieces 142, 144 to be
stuck to metal objects (e.g., desk, refrigerator, decorations, etc.) when not in use to prevent
the wireless earpieces 142, 144 from being dropped or lost.

Fig. 4 is a block diagram of a smart case 402 in accordance with an illustrative
embodiment. FIG. 4 shows a wireless environment 400 in which wireless earpieces 401
communicate with and are stored within the smart case 402. The smart case 402 may have
any number of configurations and include various circuitry, connections, and other
components. The smart case 402 is one potential embodiment of the smart case 102 of
FIGs. 1-3.

In one embodiment, the smart case 402 may include a battery 404, a logic engine

406, a memory 408, interfaces 410, 411, a transceiver 412, and a magnet 414. The battery
8
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404 is a power storage device configured to charge the power storage system of the
wireless earpieces 401 once or multiple times. In other embodiments, the battery 404 as
well as the batteries of the wireless earpieces 401 may represent a fuel cell, thermal electric
generator, piezo electric charger, solar charger, ultra-capacitor, or other existing or
developing power storage technologies.

In another embodiment, the smart case 402 may include a touch interface or
display. The touch interface may indicate the status of the smart case 402. For example, a
light may indicate the battery status of the smart case 402 as well as connected wireless
earpieces 401, download/synchronization status (e.g., synchronizing, complete, last
synchronization, etc.), or other similar information.

The battery 404 may itself be charged through an interface 410. The interface 410
is a hardware interface for connecting the smart case to a power supply or other electronic
device. The interfaces 410 may be utilized for charging as well as communications with
externally connected devices. For example, the interface 410 may represent a mini-USB,
micro-USB or other similar miniature standard connector.

The interface 411 is hardware interface for connecting and communicating with the
wireless earpieces 401. The interface 411 may include any number of pins, arms, or
connectors for electrically interfacing with the contacts or other interface components of
the wireless earpieces 401. In one embodiment, the interface 411 is a magnetic interface
that automatically couples to contacts or an interface of the wireless earpieces 401. In
another embodiment, the interface 411 may include a wireless inductor for charging the
wireless earpieces 401 without a physical connection.

The logic engine 406 is the logic that controls the operation and functionality of the
smart case 402. The logic engine 406 may include circuitry, chips, and other digital logic.
The logic engine 406 may also include programs, scripts, and instructions that may be
implemented to operate the logic engine 406. The logic engine 406 may represent
hardware, software, firmware, or any combination thereof. In one embodiment, the logic
engine 406 may include one or more processors, such as microprocessors. The logic
engine 406 may also represent an application specific integrated circuit (ASIC) or field

programmable gate array (FPGA).
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For example, a processor included in the logic engine 406 is circuitry or logic
enabled to control execution of a set of instructions. The processor may be one or more
microprocessors, digital signal processors, application-specific integrated circuits (ASIC),
central processing units, or other devices suitable for controlling an electronic device
including one or more hardware and software elements, executing software, instructions,
programs, and applications, converting and processing signals and information, and
performing other related tasks. The processor may also manage transmission and reception
of audio and data, GPS information, wireless LAN, GSM, or LTE, SIM or data cards, or so
forth. The processor may be a single chip or integrated with other computing or
communications elements of the smart case 402.

The memory 408 is a hardware element, device, or recording media configured to
store data for subsequent retrieval or access at a later time. The memory 408 may be static
or dynamic memory. The memory 408 may include a hard disk, random access memory,
quantum computing drive, cache, removable media drive, mass storage, or configuration
suitable as storage for data, instructions, and information. In one embodiment, the memory
408 and the logic engine 406 may be integrated. The memory may use any type of volatile
or non-volatile storage techniques and mediums. The memory 408 may store information
related to the status of the smart case 402 as well as the wireless earpieces 401.

The transceiver 412 is a component comprising both a transmitter and receiver
which may be combined and share common circuitry on a single housing. The transceiver
412 may communicate utilizing Bluetooth, Wi-Fi, ZigBee, ANT+, near field
communications, wireless USB, infrared, mobile body area networks, ultra-wideband
communications, cellular or other suitable radio frequency standards, networks, protocols,
or communications. The transceiver 412 may also be a hybrid transceiver that supports a
number of different communications. For example, the transceiver 412 may communicate
with the wireless earpieces 401 utilizing NFC or various Bluetooth communications.

The components of the smart case 402 may be a multi-layer printed circuity board
(PCB) electrically connected utilizing any number of wires, contact points, leads, busses,
wireless interfaces, or so forth. In addition, the smart case 402 may include any number of

computing and communications components, devices or elements which may include
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busses, motherboards, circuits, ports, interfaces, cards, converters, adapters, connections,
transceivers, displays, antennas, and other similar components.

Although not specifically shown, the smart case 402 may communicate with any
number of other networks or devices to log information. For example, the smart case 402
may access a portal to store information related to the data acquired by the wireless
earpieces 401 and/or smart case 402. The portal may be a web site that functions as a
central point of access to information on the Internet or an intranet. The portal may be
accessed from any computing or communications system or device enabled to
communicate through a network connection. For example, information accessed by the
portal may be stored on a server and an associated database. In another embodiment, the
smart case 402 may include a port for receiving a data or communication card (e.g., SIM
card, micro SD card, etc.). The data or communications cards may be utilized to store
information and may be utilized for data communications.

The wireless earpieces 401 may include components similar to those shown for the
smart case 402 that are miniaturized and compacted to fit within the three dimensional
footprint of the wireless earpieces 401. Although not shown, the wireless earpieces 401
may include circuitry for operating the device including a logic engine (e.g.,
microprocessor), memory, and transceiver all of which are powered by an onboard battery.

In one embodiment, the wireless earpieces 401 may each include a reed switch 416.
The reed switch 416 may initiate a low power mode of the wireless earpieces 402 when
activated (e.g., opened) by the magnet 414 of the smart case 402. As a result, the wireless
earpieces 401 may move to a lower power mode when positioned within the smart case
402. Similarly, the reed switch 416 may initiate a self-power (or high power) mode when
deactivated (e.g., closed) by the magnet 414 of the smart case 402. During the low power
mode, the wireless earpieces 401 may synchronize data with the memory 408 of the smart
case 402. In addition, the wireless earpieces may perform maintenance of a real-time clock
and maintain other essential onboard software programs. The wireless earpieces 401 may
also perform hardware and software verification upon moving to or from a high power
mode to ensure proper operation of the wireless earpieces 401. In another embodiment,
activation of the reed switch 416 by the magnet 414 may move the wireless earpieces 401

to their lowest power mode during which minimal required functions may be performed
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(e.g., software updates, data synchronization, clock updates, etc.). As a result, the wireless
earpieces 416 may be fully activated and ready for use when positioned in a user’s ears.
The reed switch 416 allows precise initiation and deactivation of the onboard battery in
order to maintain optimal levels of onboard power.

Fig. 5 is a flowchart of a process for utilizing a wireless earpieces with a smart case
in accordance with an illustrative embodiment. In one embodiment, the processes of FIG.
5 may be implemented by one or more wireless earpieces interfacing or coupling with a
smart case. The smart case may interact with the wireless earpieces individually or as a
unit. In one example, the smart case may only interact with a master earpiece with
subsequent control signals and commands relayed by the master wireless earpiece to the
slave or subservient wireless earpiece.

In one embodiment, the process may begin with the wireless earpiece determining
whether a magnetic field is present (step 502). In one embodiment, the determination of
step 502 may be made based on the interaction of a magnet (or magnetic field) with a reed
switch of the wireless earpiece. In another embodiment, logic or a processor may also be
utilized to determine if the magnetic field is present. The magnet may be a permanent
magnet, electromagnet, temporary, or hybrid magnet.

If the magnetic field is not present, the wireless earpiece remains powered on as the
reed switch remains closed (step 504). When the reed switch is closed the onboard battery
of the wireless earpiece powers and operates the wireless earpiece to ensure full
functionality. In one embodiment, if the wireless earpieces has gone from detecting the
magnetic field to not detecting the magnetic field (e.g., wireless earpieces was removed
from the smart case), a startup process for the wireless earpiece may be initiated. For
example, the battery may power the circuitry of the wireless earpiece executing a boot up
program and preparing the wireless earpiece for operation.

Next, the wireless earpiece operates utilizing the onboard battery (step 506).
During step 504, the wireless earpiece operates normally with the onboard battery
powering the circuitry and components of the wireless earpiece. For example, the wireless
earpiece may communicate with another electronic device, such as a cell phone, laptop,

gaming device, music player, or so forth, to make calls, play music or sounds, or otherwise

12

Page 25 of 322



10

15

20

25

30

Docket No.: BRAGI GmbH-P0017C1
interact. The wireless earpiece may continuously determine whether the magnetic field is
present.

If the magnetic field is determined to be present in step 502, the reed switch is
opened by the magnetic field (step 508). The reed switch is opened automatically based on
its nature and configuration when the magnetic field is present. In one embodiment, the
wireless earpiece may move to a low power mode in order to preserve battery life when in
the reed switch is activated potentially indicating that the wireless earpiece is within the
smart case. The wireless earpiece may alternatively enter a reduced power mode, sleep, or
other mode. The wireless earpiece may also send a command or communication to the
second wireless earpiece to change power mode or otherwise act in response to the reed
switch being opened. In one embodiment, by moving the device to a low power mode, the
wireless earpiece, the wireless earpiece is prepared to be charged. In another embodiment,
the wireless earpieces may enter a low power mode in response to detecting proximity to
the smart case before entering a low power mode based on activation of the reed switch by
a magnet of the smart case.

Next, the wireless earpiece couples to the smart case (step 510). The coupling of
the smart case and the wireless earpiece may be based on contact, proximity, or short-range
wireless communications. The wireless earpiece may connect to or link with the smart
case utilizing points of contact, male and female connectors, or so forth. For example,
magnetic contacts may be utilized between the smart case and wireless earpiece to provide
a physical interface. The wireless earpieces may utilize contacts to preserve the waterproof
nature of the wireless earpieces. During step 510, communications between the wireless
earpiece and smart case may also be initiated. For example, data from the wireless
earpiece may be synchronized to the smart case.

In another embodiment, the wireless earpiece may be detected wirelessly. For
example, the wireless earpiece may be detected by the smart case utilizing a NFC signal,
radio frequency identification tag, or other short range communications signal. In one
embodiment, the wireless earpiece may be required to be within a threshold distance (e.g.,
10 feet, 10cm, etc.) to be detected by the smart case. Once the wireless earpiece is
proximate the smart case, the smart case may begin to implement any number of actions

for the wireless earpiece as well as the smart case. For example, the wireless earpiece may
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begin a move to a low power mode in anticipation of being coupled to the smart case or
may enter a low power mode.

Next, the wireless earpiece charges the onboard battery based on power provided
by the smart case (step 512). During step 512, the wireless earpiece may determine
whether a charge is required for the wireless earpiece. For example, a charge threshold
may be utilized by the battery. If a charge is not required, the wireless earpiece does not
receive power from the smart case. In one embodiment, the wireless earpiece may
automatically charge the onboard battery in response to determining the battery status is
anything less than 95%. The wireless earpiece may also charge the onboard battery in
response to a designated time period elapsing, such as two days, to ensure the batteries are
fully functional and kept at full capacity. Maintenance of the batteries may be particularly
important when being stored after manufacturing, during a sales period, or during extended
periods of non-use. Although referred to as batteries, the batteries for each of the wireless
earpieces may represent ultra-capacitors, fuel cells, heat pump power generators, or other
power storage or generation devices.

In another embodiment, during step 510 or 512 the wireless earpiece may download
or synchronize data with the smart case. The data may include biometric information (e.g.,
pulse rate, oxygenation, distance travelled, calories burned, etc.), exercise information,
commands received, and other data logged by sensors (e.g., heart rate monitor, pulse
oximeter, accelerometers, gyroscopes, etc.) of the wireless earpiece or otherwise
determined. The data may represent user data or data about the performance of the
wireless earpieces. In one embodiment, only new data gathered by the wireless earpieces
may be synchronized to the smart case. The data may also include medical information,
such as blood measurements, voice data (e.g., jitter/shimmer rates), temperature, chemical
levels (e.g., sodium, glucose, etc.), ambient environment information (e.g., temperature,
altitude, barometric readings, speed, etc.) captured audio or video, or so forth.

During any of steps 508-510, the wireless earpiece may enter a power saver or low
power mode. During the power saver mode the wireless earpiece may utilize minimal
power to maintain functionality and alert status of the wireless earpiece. For example, the
wireless earpiece may be configured to communicate with one or more other external

devices, such as the smart case, another pair of wireless earpieces, mobile devices, personal
14

Page 27 of 322



10

15

20

25

Docket No.: BRAGI GmbH-P0017C1
computers, routers, or so forth. Location data of the user may be shared with other external
devices and corresponding applications. In the power saver mode the wireless earpiece
minimizes power utilization while still exerting full control over the power utilization,
charging, and synchronization of the wireless earpieces. The low power mode maintains
the earpieces with minimal functionality to charge and synchronize data as well as other
designated functions that may be set by user preferences, default, program updates from a
central location, or so forth. As a result, the battery of the wireless earpieces may be
maintained in an optimal state. In addition, the transition from the low power mode to a
high power mode may be implemented upon detecting the wireless earpieces have been
removed from the smart case.

The illustrative embodiments are not to be limited to the particular embodiments
described herein. In particular, the illustrative embodiments contemplate numerous
variations in the type of ways in which embodiments may be applied. The foregoing
description has been presented for purposes of illustration and description. It is not
intended to be an exhaustive list or limit any of the disclosure to the precise forms
disclosed. Itis contemplated that other alternatives or exemplary aspects are considered
included in the disclosure. The description is merely examples of embodiments, processes
or methods of the invention. Itis understood that any other modifications, substitutions,
and/or additions may be made, which are within the intended spirit and scope of the
disclosure. For the foregoing, it can be seen that the disclosure accomplishes at least all of
the intended objectives.

The previous detailed description is of a small number of embodiments for
implementing the invention and is not intended to be limiting in scope. The following
claims set forth a number of the embodiments of the invention disclosed with greater

particularity.
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What is claimed is:

1. A method for managing a wireless earpiece, comprising;

powering circuitry of the wireless earpiece utilizing a low power mode in response to
detecting a magnetic field is applied to the wireless earpiece; and

altering the power sent to the circuitry of the wireless earpiece to a high power mode in
response to detecting a magnetic field is not applied to one or more of the

wireless earpieces.

2. The method of claim 1, further comprising:
operating the wireless earpiece utilizing an onboard battery in response to detecting

the magnetic field is not applied to the wireless earpiece.

3. The method of claim 1, further comprising:
charging an onboard battery of the wireless earpiece in response to detecting a

magnetic field is applied to the wireless earpiece.

4, The method of claim 1, wherein the magnetic field is applied by a magnet of a

smart case configured to receive the wireless earpiece.

5. The method of claim 1, wherein the magnetic field is detected by a reed switch of

the wireless earpiece.

6. The method of claim 1, further comprising:
coupling the wireless earpiece to a smart case, wherein the smart case applies a

magnetic field to the wireless earpiece.

7. The method of claim 1, wherein the magnetic field is detected by a reed switch
integrated in magnetic contacts that interface with a smart case for securing the

wireless earpiece.
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The method of claim 1, further comprising:
synchronizing data between the wireless earpiece and a smart case in response to

detecting the magnetic field.

The method of claim 1, wherein the low power mode is a power saver mode.

A system comprising:

a left earpiece and a right earpiece each of the left earpiece and the right earpiece

comprising circuitry operating the earpiece, a battery powering the circuitry
operating the earpiece, and a reed switch connecting the battery to the circuitry,
wherein the reed switch connects the circuitry to the battery when a magnetic
field is not detected and wherein the reed switch disconnects the circuitry from

the battery when a magnetic field is detected;

a smart case housing for charging the left earpiece and the right earpiece;

a first receptacle for receiving the left earpiece disposed within the smart case housing;

a second receptacle for receiving a right earpiece disposed within the smart case housing;

a first interface associated with the first receptacle for electrically connecting the smart

case to the left earpiece;

a second interface associated with the second receptacle for electrically connecting the

smart case to the right earpiece;

an intelligent control disposed within the smart case housing and operatively connected to

11.

12.

13.

the first interface and the second interface.

The system of claim 10 wherein the smart case further comprises a display.

The system of claim 11 wherein the display is moveably connected to the smart

case to transition from a first position to a second position.

The system of claim 12 wherein the smart case further comprises at least one

manual input for receiving user input to provide additional functionality.
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ABSTRACT OF THE DISCLOSURE

A system and method for managing wireless earpieces. Circuitry of the wireless
earpieces are powered utilizing a high power mode in response to detecting a magnetic
field is not applied to one or more of the wireless earpieces. The power sent to the
circuitry of the wireless earpieces is altered to a low power mode in response to detecting

the magnetic field is applied to one or more of the wireless earpieces.
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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.

Page 36 of 322




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/837,386 12/11/2017 2656 800 BRAGI GmbH-P0017C1 13 2
CONFIRMATION NO. 1748
133690 FILING RECEIPT
Goodhue, Coleman & Owens, P.C.
12951 University Ave AR W AR AU R v
Suite 201
Clive, 1A 50325

Date Mailed: 01/12/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Eric Christian Hirsch, Miinchen, GERMANY;

Peter Vincent Boesen, Miinchen, GERMANY;
Applicant(s)

BRAGI GmbH, Minchen, GERMANY;
Assignment For Published Patent Application

BRAGI GmbH, Miinchen, GERMANY

Power of Attorney: The patent practitioners associated with Customer Number 133690

Domestic Priority data as claimed by applicant
This application is a CON of 15/245,031 08/23/2016 PAT 9843853
which claims benefit of 62/211,767 08/29/2015

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 01/10/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/837,386

Projected Publication Date: 04/19/2018
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

Power Control for Battery Powered Personal Area Network Device System and Method
Preliminary Class

381
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/837,386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1

CONFIRMATION NO. 1748

133690 INFORMAL NOTICE

Goodhue, Coleman & Owens, P.C.

12951 University Ave LD R

Suite 201 000000096615840

Clive, 1A 50325

Date Mailed: 01/12/2018

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):

Eric Christian Hirsch
Peter Vincent Boesen

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.

/nhassani/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/837,386
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 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
o o o N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 13 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATES) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR
% Independent * Minus | *** = _ OR
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
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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Foreign Priority claimed: O Yes ®nNo
353 USC 119 {a-d) conditions met: [dves VINo [IMet After Allowance
Verified and Acknowledged: |/BRENDA C. BERNARDY/
Examiner's Signature Initials
Title: Power Control for Battery Powered Personal Area Network Device
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FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
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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.O. Box 1450

Alexandria, Virginia 22313-1450
www.nspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/837,386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1 1748
133690 7590 01/24/2018 | XAMINER |
Goodhue, Coleman & Owens, P.C.
12951 University Ave BERNARDI, BRENDA C
Suite 201
CliVC, IOWA 50325 | ART UNIT | PAPER NUMBER |
2667
| NOTIFICATION DATE | DELIVERY MODE |
01/24/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
USPTO@dockettrak.com

docketing@goodhue.com
eofficeaction@appcoll.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

15/837,386 Hirsch et al.
Office Action Summary Examiner Art Unit AIA Status
BRENDA C BERNARDI 2667 Yes

- The MAILING DATE of this commiunication appears on the cover sheet with the correspondence address —
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutery peried will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)¥ Responsive to communication(s) filed on 12/11/2017
OJ A declaration(s)/affidavit(s) under 37 CFR 1.130{b) was/were filedon _____
2a)J This action is FINAL. 2b) [v] This action is non-final.

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

4} Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parfe Quayfe, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-13 is/are pending in the applicaticon.

5a} Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) ____is/are allowed.
7) Claim(s) 1-13 is/are rejected.
8) [0 Claim(s) ___is/are objected to.

9) O Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, 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://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)J The specification is objected to by the Examiner.
11)[¥] The drawing(s) filed on 11 December 2017 is/are: a)lv¥] 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)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)J All b)) Some** c)J None of the:
1.0 Certified copies of the pricrity documents have been received.
2] Certified copies of the priority documents have been received in Application No.

3.0 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)}).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
i . Paper No(s)/Mail Date
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180120
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Application/Control Number: 15/837,386 Page 2
Art Unit: 2667

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory obviousness-
type double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the
reference claim(s) because the examined application claim is either anticipated by, or
would have been obvious over, the reference claim(s). See, e.q., In re Berg, 140 F.3d
1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re
Van Ormum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1870); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA
1969). “Thus, the generic invention is ‘anticipated’ by the species of the patented
invention” and the instant “application claims are generic to species of invention covered
by the patent claim, and since without terminal disclaimer, extant species claims preclude
issuance of generic application claims”).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

2. Claims 1-13 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1, 2, 3,4, 5, 6, 7, 8, 9, 21, 18, 19 and 20,
respectively, of US Patent 9,843,853.

Limitations of the present invention and corresponding US Patent 9,843,853 are

listed in the following table for claim 1.
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Application/Control Number: 15/837,386 Page 3
Art Unit: 2667

Claim 1 of Present Invention Claim 1 of Patent 9,843,853

a method for managing a wireless a method for managing wireless
earpiece earpieces

powering circuitry of the wireless powering circuitry of the wireless

earpiece utilizing a low power mode in | earpieces utilizing a high power mode
response 1o detecting a magnetic field | in response to detecting a magnetic

is applied to the wireless earpiece field is not applied to one or more of
the wireless earpieces

altering the power sent to the circuitry altering the power sent to the circuitry
of the wireless earpiece to a high of the wireless earpieces to a low
power mode in response to detecting a | power mode in response to detecting a
magnetic field is not applied to one or magnetic field is applied to one or more
more of the wireless earpieces of the wireless earpieces

Note reversing the order of the steps in the method are obvious variants of each
other.

Although the conflicting claims are not identical, they are not patentably distinct
from each other because:

The patent claims include all of the limitations of the instant application claims,
respectively. The patent claims also include additional limitations. Hence, the instant
application claims are generic to the species of invention covered by the respective patent
claims. As such, the instant application claims are anticipated by the patent claims and
are therefore not patentably distinct therefrom. (See Eli Lilly and Co. v. Barr Laboratories
Inc., 58 USPQ2d 1869, “a later genus claim limitation is anticipated by, and therefore not
patentably distinct from, an earlier species claim”, In re Goodman, 29 USPQ2d 2010,
“Thus, the generic invention is ‘anticipated’ by the species of the patented invention” and
the instant “application claims are generic 1o species of invention covered by the patent
claim, and since without terminal disclaimer, extant species claims preclude issuance of
generic application claims”).

Allowable Subject Matter
3. Claims 1-13 are allowable over the prior art and are allowed if the double patenting
rejection above is overcome. Nothing in the prior art showed or suggested the specific
limitations of these claims.

The following is a statement of reasons for the indication of allowable subject

matter: Prior art of Rajakarunanayake (US2014/0004912) discloses a method for
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managing wireless earpieces, comprising: powering circuitry of the wireless earpieces
utilizing a (high power mode) communication mode (in response to detecting) when a
magnetic field is not applied to one or more of the wireless earpieces; and altering the
power sent to the circuitry of the wireless earpieces to a (low power mode) power transfer
mode (in response to detecting) when a magnetic field is applied to one or more of the
wireless earpieces. Prior art of Maguire (US2012/0309453) discloses detecting an RF
field in place of a magnetic field. However, the prior art on record does not teach the
power related mode of operation (i.e., high power and low power modes) as required in
independent claim 1. Similar reasoning applies to independent claim 10 for connecting

and disconnecting from a battery when a magnetic field is detected.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRENDA C BERNARDI whose telephone number is
(571)270-7125. The examiner can normally be reached on M-F 8am-5pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, MATTHEW BELLA can be reached on (571) 272-77/8. 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 hitp://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.
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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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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a hearing
aid system, and more particularly to a personal hearing
aid and information system that employs beamforming
and other processing techniques to optimize the per-
formance of the hearing aid system in a variety of sound
environments.

[0002] Hearing aids have become a popular and
effective tool for enabling a person with a hearing defi-
ciency to detect and recognize audible sounds by filter-
ing and amplifying the sounds and reproducing them in
a microphone worn in the ear of the user. Hearing aid
devices have become more and more sophisticated,
and binaural hearing aid systems have been developed
so that a user wearing a hearing aid in each ear may
identify the direction from which a sound originated
based on differences in the time of arrival of a sound at
each ear and differences in loudness level between the
ears.

[0003] Despite the improvements in hearing aid
technology and hearing aid system processing, existing
hearing aid systems are still unable to approximate the
selective listening patterns that are generated by the
human brain in response to particular sound environ-
ments. Specifically, hearing aid systems are typically
unable to effectively "focus" the attention of the listener
onto a particular sound source where other sounds are
also present. There is a continuing need in the art for a
complete hearing aid system providing improved ability
to discriminate among sound levels and sources.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention is a hearing aid sys-
tem that includes at least one earpiece and a module in
wireless communication with the earpiece. A plurality of
microphones are located in the module to receive
incoming sound signals from a listening environment.
Processing circuitry in the module analyzes the incom-
ing sounds signals received by the microphones and
generates control signals that direct the earpiece to pro-
duce sounds representative of the listening environ-
ment. The processing and analysis amplify sound
signals originating from desired directions and attenu-
ate sound signals originating from undesired directions,
resulting in superior listening performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]
FIG. 1 is a diagram illustrating a human outfitted
with a hearing aid system according to the present

invention
FIG. 2 is a diagram illustrating the components of a
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hearing aid system according to a first embodiment
of the present invention.

FIG. 3 is a diagram illustrating the components of a
hearing aid system according to a second embodi-
ment of the present invention.

FIG. 4 is a block diagram illustrating the functional
components of a medallion utilized in the hearing
aid system of the present invention.

FIG. 5 is a block diagram illustrating the functional
components of an earpiece utilized in the hearing
aid system of the present invention.

FIG. 6 is a diagram illustrating a simplistic example
of a multi-element sensor array for receiving incom-
ing sound signals.

FIG. 7 is a stacked graph illustrating a beamforming
example where the left and right sensor signals are
in phase.

FIG. 8 is a stacked graph illustrating a beamforming
example where the left and right sensor signals are
180 degrees out of phase.

FIG. 9 is a stacked graph illustrating a beamforming
example where the left and right sensor signals are
less than 180 degrees out of phase.

FIG. 10 is a graph illustrating the response of a
hearing aid system employing two omni-directional
microphones 5.25 inches apart where incoming
sound signals have a frequency of 1275 Hz.

FIG. 11 is a graph illustrating the response of a
hearing aid system employing two omni-directional
microphones 5.25 inches apart where incoming
sound signals have a frequency of 1000 Hz.

FIG. 12 is a graph illustrating the response of a
hearing aid system employing two omni-directional
microphones 5.25 inches apart where incoming
sound signals have a frequency of 1500 Hz.

FIG. 13 is a graph illustrating the response of a
hearing aid system employing two directional
microphones 5.25 inches apart where incoming
sound signals have a frequency of 1275 Hz.

FIG. 14 is a diagram illustrating an exemplary beam
pattern exhibited by a microphone array and beam-
former according to an embodiment of the present
invention.

FIG. 15 is a diagram illustrating the exemplary
beam pattern shown in FIG. 14 in relation to a first
exemplary sound environment.

FIG. 16A is a graph illustrating an uncorrupted input
signal from the speaker shown in FIG. 15 to be lis-
tened to with the hearing aid system of the present
invention.

FIG. 16B is a graph illustrating the input signal of
FIG. 16A corrupted with random noise.

FIG. 16C is a graph illustrating the beamformer out-
put of the hearing aid system of the present inven-
tion.

FIG. 17 is a diagram illustrating the exemplary
beam pattern shown in FIG. 14 in relation to a sec-
ond exemplary sound environment.
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FIG. 18A is a graph illustrating an uncorrupted input
signal from the speaker shown in FIG. 17 to be lis-
tened to with the hearing aid system of the present
invention.

[0010] In an exemplary mode of operation, micro-
phones 23 and 25 in earpieces 12 and 14, respectively,
and microphones 26, 28 and 30 in medallion 16 operate
to receive incoming sound signals from the environment

FIG. 18B is a graph illustrating the input signal of 5  around the hearing aid system user. Data representing
FIG. 18A corrupted with directional noise, random the sound signals received by microphone 23 in left ear-
noise and reverberation. piece 12 and microphone 25 in right earpiece 14 is sent
FIG. 18C is a graph illustrating the beamformer out- from FM transceiver 22 on wireless link 34 and from FM
put of the hearing aid system of the present inven- transceiver 24 on wireless link 36 to FM transceiver 32
tion. 70 in medallion 16. Medallion 16 includes processing
means (not shown in FIG. 3) to interpret the incoming
DETAILED DESCRIPTION sound signals received by microphones 26, 28 and 30
and the data signal received from earpieces 12 and 14
[0006] FIG. 1 is a diagram illustrating a human by FM transceiver 32. The processing means generates
equipped with a hearing aid system 10 according to the 75 appropriate control signals for reproducing sounds in
present invention. Hearing aid system 10 includes left the ears of the user at earpieces 12 and 14. The control
earpiece 12, right earpiece 14 and medallion 16 worn signals are transmitted from medallion 16 via FM trans-
round the user's neck or clipped onto the user's shirt, for ceiver 32 along wireless links 34 and 36 to FM trans-
example. As will become apparent in the detailed ceivers 22 and 24 in earpieces 12 and 14. Earpieces 12
description of hearing aid system 10 to follow, earpieces 20 and 14 are operable in response to the control signals to
12 and 14 and medallion 16 are equipped with micro- reproduce the appropriate sounds in the ears of the
phones, wireless transceivers, processing circuitry, or a user.
combination of these components, enabling hearing aid [0011] FIG. 4 is a block diagram illustrating the
system 10 to provide performance above and beyond functional components of medallion 16 utilized in hear-
the performance of the individual earpieces or medal- 25 ing aid system 10 of the present invention. In an exem-
lion. plary embodiment, medallion 16 houses the main
[0007] FIG. 2 is a diagram illustrating the configura- processing circuitry of hearing aid system 10, in addi-
tion of a first embodiment of hearing aid system 10a. tion to an array of microphones and an FM transceiver.
Left earpiece 12 includes FM receiver 22, and right ear- Microphones 26, 28, 30 and 31 are spatially arranged
piece 14 includes FM receiver 24. Medallion 16 includes 39 on medallion 16 to optimize the ability of the micro-
microphones 26, 28 and 30 and FM transmitter 32. FM phones to distinguish the direction from which an
transmitter 32 is operable to wirelessly transmit signals incoming sound originates. The details of this spatial
and data to FM receiver 22 of left earpiece 12 via wire- arrangement may vary; a simplistic example showing
less link 24, and to FM receiver 24 of right earpiece 14 the effects of different spatial arrangements is dis-
via wireless link 36. 35 cussed below with respect to FIGS. 6-13. Any number
[0008] In an exemplary mode of operation, micro- of microphones may be provided in medallion 16, as
phones 26, 28 and 30 operate to receive incoming schematically demonstrated in FIG 4. The signals
sound signals from the environment around the hearing received by microphones 26, 28, 30 and 31 are ampli-
aid system user. Medallion 16 includes processing fied by amplifiers 46, 48, 50 and 51, respectively. The
means (not shown in FIG. 2) to interpret the incoming 40 outputs of amplifiers 46, 48, 50 and 51 are coupled to
sound signals received by microphones 26, 28 and 30 analog multiplexer and analog-to-digital (A/D) converter
and generate appropriate control signals for reproduc- 52. Analog multiplexer and A/D converter 52 converts
ing sounds in the ears of the user at earpieces 12 and the analog signals from amplifiers 46, 48, 50, 51 into
14. The control signals are transmitted from medallion digital representations of those signals and sequences
16 via FM transmitter 32 along wireless links 34 and 36 45 the signals into a digital data packet for input to digital
to FM receivers 22 and 24 in earpieces 12 and 14. Ear- signal processor (DSP) 54. In an embodiment such as
pieces 12 and 14 are operable in response to the con- hearing aid system 10b shown in FIG. 3, signals from
trol signals to reproduce the appropriate sounds in the remote microphones in earpieces worn by the user are
ears of the user. transmitted on wireless links 34 and 36 to FM trans-
[0009] FIG. 3 is a diagram illustrating the configura- 50 ceiver 32 in medallion 16. These signals are converted
tion of a second embodiment of hearing aid system 10b. into digital form by FM radio receiver 58 and coupled as
Left earpiece 12 includes FM transceiver 22 and micro- input to DSP 54.
phone 23. Right earpiece 14 includes FM transceiver 24 [0012] DSP 54 implements a numerical algorithm to
and microphone 25. Medallion 16 includes microphones process the signals received from analog multiplexer
26, 28 and 30 and FM transceiver 32. FM transceivers 55 and A/D converter 52 and FM radio receiver 58 in a pre-
22, 24 and 32 are operable to wirelessly transmit sig- determined manner. Given a desired processing
nals and data between left earpiece 12, right earpiece scheme for the input signals, it is within the expertise of
14 and medallion 16 on wireless links 34 and 36. one skilled in the art to configure the DSP 54 to imple-
Page 86 of 322
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ment the appropriate numerical algorithm to achieve the
desired processing scheme. The objectives of such
processing schemes are described below with respect
to FIGS. 7-13. Executing the algorithm produces control
signals for generating appropriate signals in the ear-
pieces worn by the user. The control signals are output
from DSP 54 to FM radio transmitter 56 for wireless
transmission via FM transceiver 32 on wireless links 34
and 36 to the respective earpieces.

[0013] FIG. 5 is a block diagram illustrating the
functional components of earpiece 12 (or 14) utilized in
hearing aid system 10 of the present invention. Incom-
ing sound signals are received by directional micro-
phone 23a and omni-directional microphone 23b. In an
alternative embodiment, only one of directional micro-
phone 23a and omni-directional microphone 23b is pro-
vided in earpiece 12. The signals received by
microphones 23a and 23b are amplified by amplifiers 66
and 68, respectively, which are in turn coupled to analog
multiplexer and analog-to-digital (A/D) converter 70.
Signals from remote microphones in a medallion worn
by the user are transmitted on wireless link 34 to FM
transceiver 22. These signals are converted into digital
form by FM radio receiver 74 and coupled as input to
DSP 72.

[0014] As with DSP 54 shown in FIG. 4, DSP 72
implements a numerical algorithm to process the sig-
nals received from analog multiplexer and A/D converter
70 and FM radio receiver 74 in a predetermined man-
ner. Executing the algorithm produces control signals
for generating appropriate signals in the earpieces worn
by the user. The control signals are output from DSP 72
directly to receiver 78 in earpiece 12, and also to FM
radio transmitter 76 for wireless transmission via FM
transceiver 22 on wireless link 34 to the medallion worn
by the user, where the signal will be relayed to the other
earpiece worn by the user.

[0015] In the embodiment schematically pictured in
FIG. 5, DSP 72 is shown as being located in earpiece
12. In this embodiment, DSP's may be employed in the
earpieces only, with a medallion worn by the user serv-
ing as an additional location for microphones in the
microphone array and as an FM relay station for signals
to be transmitted between earpieces. Alternatively, an
additional DSP may also be located in the medallion, to
distribute the processing functions between the physical
components of the hearing aid system, or for redun-
dancy purposes. In another embodiment, a DSP may
only be located in the medallion (as shown in FIG. 4),
with no DSP in the earpieces. Other arrangements of
functional components within the physical parts of the
hearing aid system are contemplated by the present
invention.

[0016] With the components provided as shown in
FIGS. 1-5, the hearing aid system of the present inven-
tion is able to achieve high performance operation and
listening features that were not possible with prior art
hearing aids. To understand the performance advan-
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tages enabled by the present invention, a simplified
description of a multi-sensor processing technique
called beamforming is beneficial. Beamforming is a
technique that works by combining the signals received
by an array of sensor elements, such as microphones,
to generate a desired composite response. For exam-
ple, a hearing aid system beamformer boosts the signal
arriving from some directions and attenuates signals
arriving from other directions, to enable the hearing aid
system user to "focus" attention on a particular sound
source. The direction of maximum response, referred to
as the maximum response axis (MRA), can be steered
in different directions by properly combining the signals
from each sensor element.

[0017] FIG. 6 depicts a simple example where mul-
tiple sensor elements are positioned in a straight line.
The angle perpendicular to a line that passes through
the elements is defined as the "boresight" angle, or zero
degrees. The physical angle of incident sound is there-
fore defined within a range of -180 to +180 degrees,
where 0 degrees is boresight, +180 degrees is straight
behind, +90 degrees is to the right, and -90 degrees is
to the left. This simple example is illustrated in FIG. 6,
where microphones 80, 82 and 84 are linearly aligned
at a distance d apart and an incoming sound signal hav-
ing wavelength A creates an angle 6 with the micro-
phone line. The difference in time of the sound signals
received by adjacent microphones in the array is
defined by:

_ 360*d*sin®
X = —

" degrees of phase or

seconds,

d*sin6
c

where c is the speed of the waves. This difference in
time may be utilized to determine the direction from
which sound signals are originating.

[0018] In one scenario, the objective is to maximize
the response of the system along the boresight axis and
minimize the response in all other directions. This is a
simple processing scenario - the signals from the sen-
sors need only be added together with equal weight
given to the signals from each sensor. The results of this
scheme are simplistically shown in FIGS. 7-9, where it
is assumed that there are only two sensor elements for
illustration purposes. FIG. 7 illustrates that where the
incoming sound signals are in phase with each other
(that is, the sound signals reach the two sensors at the
same time, meaning that their origination direction is
"boresight”), and the signals received by the sensors
are as illustrated by curves 90 and 92, adding the sig-
nals will result in curve 94 having the sum of the ampli-
tudes of curves 90 and 92. FIG. 8 illustrates that where
the incoming sound signals are 180 degrees out of
phase (that is, the sound signals reach the sensors at
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times separated by a half cycle), and the signals
received by the sensors are as illustrated by curves 100
and 102, adding the signals will result in a zero signal
104 - the signals completely cancel. This will occur
when the sound signals are coming from an angle that
is £90 degrees from boresight. FIG. 9 illustrates that
where the incoming sound signals are somewhat out of
phase (that is, the sound signals reach the sensors at
times separated by less than a half cycle), and the sig-
nals received by the sensors are as illustrated by curves
110 and 112, adding the signals will result in curve 114
having an amplitude that is less than the sum of the
amplitudes of curves 110 and 112. The angle of arrival
of the incoming sound signals can be calculated based
on the difference in time of arrival, where the spacing
between microphones is known.

[0019] It can be appreciated from the discussion
above that the spacing of sensor elements is important
to the ability to determine the origination direction of
incoming sound signals. The ideal spacing of sensor
elements is a half wavelength, so that an incoming
sound signal coming from 90 degrees to boresight
reaches adjacent sensors at times separated by a half
cycle and the signals completely cancel one another.
With this spacing, the range of combined signal ampli-
tudes extends from O (complete cancellation) to twice
the amplitude of the incoming signal, for the two-sensor
example, which is the maximum range. Where micro-
phones are spaced more than a half wavelength apart
(typically for higher frequencies which have lower wave-
lengths), spatial aliasing occurs and grating lobes form
in the response pattern, which makes accurate determi-
nation of the origination of the sound signal more diffi-
cult.

[0020] FIGS. 10-13 show the response of the two-
microphone array over the full range of sound signal
origination angles, with 0 degrees being boresight, -90
degrees being to the left, and +90 degrees being to the
right. FIG. 10 illustrates the scenario where the two
microphones are omni-directional microphones spaced
5.25 inches apart and the frequency of incoming sound
signals is 1275 Hz (at 1275 Hz, 5.25 inches is a half
wavelength). Curve 120 shows that the peak response
of the system (adding the signals received at the two
microphones) is at angles of 0 and +180 degrees, with a
deep "null" (attenuated response) at an angle of £90
degrees. FIG. 11 illustrates the same microphone sce-
nario where the frequency of the incoming sound sig-
nals is 1000 Hz - at this frequency, using the same
adding formula, curve 130 shows that the nulls at £90
degrees are much less definitive. FIG. 12 illustrates the
same microphone scenario where the frequency of the
incoming sound signals is 1500 Hz - at this frequency,
using the same adding formula, curve 140 shows that
side lobes are formed at +90 degrees, with lower peak
amplitudes, and the nulls are shifted to about +60
degrees and £120 degrees. These curves illustrate the
importance of having microphone elements that are a
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half wavelength apart; where the microphone spacing is
more or less than a half wavelength, the response
curves are not as well defined, which tends to result in
less ability for the user of a hearing aid system to focus
on particular sounds.

[0021] FIG. 13 illustrates an alternative scenario
where the microphones utilized in the two-element array
are directional microphones, spaced 5.25 inches apart,
where the frequency of incoming sound signals is 1275
Hz. Curve 150 shows that the peak response of the sys-
tem is again at the boresight angle, with a lesser peak at
+180 degrees, and wide nulls in the vicinity of £90
degrees. The use of directional microphones can poten-
tially allow the hearing aid user to more effectively focus
on frontal sounds while attenuating sounds originating
from the rear.

[0022] FIG. 14 is a diagram illustrating an exem-
plary beam pattern exhibited by microphone array 200
and an associated beamformer according to an embod-
iment of the present invention. In the embodiment
depicted in FIG. 14, microphone array 200 exhibits a
large frontal or main lobe 202, representing sounds
coming from the front of a user. Microphone array 200
also exhibits two side lobes 204 and 206 and a back
lobe 208. The beam former outputs are such that
sounds in main lobe 202 are amplified the most, while
sounds in side lobes 204 and 206 are attenuated some-
what and sounds in back lobe 208 are attenuated even
more. This beam pattern is designed to allow the user to
effectively focus on sounds originating in front of the
user (where the user is typically looking), even in an
environment where random noise exists to the user's
sides and rear. It should be understood that other beam
patterns may be formed according to the present inven-
tion, and the pattern shown in FIG. 14 is an example of
one particular beam pattern that may be implemented
when desirable.

[0023] FIG. 15 is a diagram illustrating the exem-
plary beam pattern shown in FIG. 14 in relation to a first
exemplary sound environment. The sound environment
includes multiple sources of random noise 210 (such as
a crowd of people) at several points around the hearing
aid user (wearing microphone array 200), and a keynote
speaker 212 in front of the user. As can be seen in FIG.
15, keynote speaker 212 is located at the center of main
lobe 202, and sounds originating from speaker 212 will
therefore be maximally amplified. Random noise 210
originates from locations at the sides of main lobe 202,
and at side lobes 204 and 206 and back lobe 208, and
therefore will be attenuated to a level below that of key-
note speaker 212.

[0024] FIGS. 16A, 16B and 16C are graphs depict-
ing an uncorrupted sound signal from keynote speaker
212 (FIG. 15), the sound signals received at the left and
right input channels of the hearing aid system worn by
the user, and the beamformer output from the hearing
aid system to the ears of the user. The uncorrupted sig-
nal is shown in FIG. 16A. The sound signals received at
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the left and right input channels are shown in FIG. 16B.
The original input signal (shown in FIG. 16A) is received
at each input channel, with a time-shift that is based on
the physical distance between the left and right input
channel microphones. The left and right channel signals
are also corrupted by some level of random noise that
persists throughout the listening time frame. The beam-
former output is shown in FIG. 16C. The beamformer
recognizes the characteristics of the random noise and
of the original input signal, and also recognizes, based
on the time-shift of the input signal at the left and right
channels, which direction the input signal originates
from. Since the signal originates from the user's front
(see FIG. 15), the signal is amplified to a higher level,
while the random noise is attenuated to a lower level,
thereby permitting the hearing aid user to better distin-
guish between the desired sound (keynote speaker 212,
FIG. 15) and random noise (noise sources 210, FIG.
15).

[0025] FIG. 17 is a diagram illustrating the exem-
plary beam pattern shown in FIG. 14 in relation to a sec-
ond exemplary sound environment. The sound
environment includes multiple sources of random noise
210 (such as a crowd of people) at several points
around the hearing aid user (wearing microphone array
200), a keynote speaker 212 in front of the user, and a
relatively loud directional noise source 214. The sound
environment may also include reverberation 216 of the
desired noise signal from the walls of the room. As can
be seen in FIG. 15, keynote speaker 212 is located at
the center of main lobe 202, and sounds originating
from speaker 212 will therefore be maximally amplified.
Random noise 210, directional noise 214 and reverber-
ation 216 originate from locations at the sides of main
lobe 202, and at side lobes 204 and 206 and back lobe
208, and therefore will be attenuated to a level below
that of keynote speaker 212.

[0026] FIGS. 18A, 18B and 18C are graphs depict-
ing an uncorrupted sound signal from keynote speaker
212 (FIG. 17), the sound signals received at the left and
right input channels of the hearing aid system worn by
the user, and the beamformer output from the hearing
aid system to the ears of the user. The uncorrupted sig-
nal is shown in FIG. 18A. The sound signals received at
the left and right input channels are shown in FIG. 18B.
The original input signal (shown in FIG. 18A) is received
at each input channel, with a time-shift that is based on
the physical distance between the left and right input
channel microphones. The left and right channel signals
are also corrupted by some level of random noise that
persists throughout the listening time frame, a higher
level of directional noise, and reverberation of the input
signal from the walls of the room. The beamformer out-
put is shown in FIG. 18C. The beamformer recognizes
the characteristics of the random noise, directional
noise, reverberation, and the original input signal, and
also recognizes, based on the time-shift of the input sig-
nal at the left and right channels, which direction the
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input signal originates from. Since the signal originates
from the user's front (see FIG. 17), the signal is ampli-
fied to a higher level, while the random noise and the
directional noise is attenuated to a lower level, thereby
permitting the hearing aid user to better distinguish
between the desired sound (keynote speaker 212, FIG.
17) and noise (noise sources 210, directional noise
source 214, FIG. 17).

[0027] The hearing aid system of the present inven-
tion, as shown in FIGS. 1-5, provides an extensive sen-
sor array and processing capability that enables
significant flexibility and control of the response of the
system to particular sound patterns. The shape of the
response curves (shown simplistically in FIGS. 10-13
for a two-microphone example where the signals are
merely added together) can be adjusted by performing
different numerical algorithms on the signals received
by the sensors. This adjustment can involve a technique
called "adaptive null steering" which operates to move
the nulls in the response pattern to a particular angular
location, so that a particular noise source may be some-
what blocked out of the user's hearing, enabling better
focus on the desired sound source. The provision of
wireless communication links between earpieces and a
medallion worn around a user's neck allows a number of
spacings between microphones in the array to be uti-
lized to provide the optimum half wavelength spacing to
accommodate a higher range of frequencies of incom-
ing sound signals. The hearing aid system therefore is
able to provide superior performance compared to prior
hearing aid devices, effectively enabling a listener to
focus attention on a desired sound source in a variety of
listening environments.

[0028] Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from
the spirit and scope of the invention.

Claims
1. A hearing aid system comprising:

an earpiece for producing sound representa-
tive of a listening environment;

a module in wireless communication with the
earpiece;

a plurality of microphones located in the mod-
ule to receive incoming sound signals from the
listening environment;

processing circuitry in the module for analyzing
the incoming sound signals received by the
plurality of microphones and generating control
signals to govern the production of sound by
the earpiece.

2. The hearing aid system of claim 1, further compris-
ing:
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at least one microphone located in the ear-
piece to receive incoming sound signals from
the listening environment.

The hearing aid system of claim 2, wherein the at
least one microphone located in the earpiece com-
prises an omni-directional microphone.

The hearing aid system of claim 2, wherein the at
least one microphone located in the earpiece com-
prises a directional microphone.

The hearing aid system of claim 2, wherein the at
least one microphone located in the earpiece com-
prises an omni-directional microphone and a direc-
tional microphone.

The hearing aid system of claim 2, wherein the ear-
piece and the module each include a wireless
transceiver for effecting communication between
the earpiece and the module.

The hearing aid system of claim 1, wherein the ear-
piece includes a wireless receiver and the module
includes a wireless transmitter for transmitting infor-
mation from the module to the earpiece.

The hearing aid system of claim 1, further compris-
ing a second earpiece for producing sound repre-
sentative of the listening environment, the module
being in wireless communication wit the second
earpiece.

The hearing aid system of claim 8, further compris-
ing:

at least one microphone located in the first-
named and second earpieces to receive
incoming sound signals from the listening envi-
ronment.

The hearing aid system of claim 9, wherein the first-
named and second earpieces and the module each
include a wireless transceiver for effecting commu-
nication between the earpieces and the module.

The hearing aid system of claim 9, wherein the at
least one microphone in the first-named and sec-
ond earpieces comprises an omni-directional
microphone.

The hearing aid system of claim 9, wherein the at
least one microphone in the first-named and sec-
ond earpieces comprises a directional microphone.

The hearing aid system of claim 9, wherein the at
least one microphone in the first-named and sec-
ond earpieces comprises an omni-directional
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14.

15.

16.

17.

18.

19.

microphone and a directional microphone.

The hearing aid system of claim 8, wherein the first-
named and second earpieces each include a wire-
less receiver and the module includes a wireless
transmitter for transmitting information from the
module to the earpieces.

The hearing aid system of claim 1, wherein the
processing circuitry comprises a digital signal proc-
essor for performing a numerical algorithm on the
incoming sound signals received by the micro-
phones to shape a response of the hearing aid sys-
tem that is represented by the sound produced by
the earpiece.

A method of producing sounds in the ears of a user
that represent a listening environment, the method
comprising:

providing a plurality of microphones in a mod-
ule worn by the user to receive incoming sound
signals from the listening environment;
processing the incoming sound signals
received by the microphones to amplify sound
signals originating from desired directions and
to attenuate sound signals originating from
undesired directions;

generating control signals to govern the pro-
duction of sound in the user's ears according to
the result of the processing step; and
communicating the control signals to earpieces
located in the user's ears to govern the produc-
tion of sound therein.

The method of claim 16, further comprising:

providing at least one microphone in the ear-
pieces located in the user's ears to receive
incoming sound signals from the listening envi-
ronment.

The method of claim 16, wherein the processing
step comprises:

performing a numerical algorithm on the
incoming sound signals received by the micro-
phones to modify the signals according to a
predetermined scheme for locating peaks and
nulls in the response of the hearing aid system.

The method of claim 16, wherein the communicat-
ing step comprises wirelessly transmitting the con-
trol signals from the module to the earpieces.
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(54) Atwo-way communication device

(57) Atwo-way communication device
comprises an ear-insert member having
a vibration pick up type microphone
combined with a speaker. A housing
unit contains an automatic Vox controll-
ing circuit to control automatically the
power levels of transmitted and re-
ceived signals, The ear insert member
and the housing unit are connected
electrically through wires or through a
wireless.
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SPECIFICATION
A two-way communication device

The present invention relates to a two-way com-
munication device. Such a device allows simul-
taneous talking and listening and uses an ear-insert
member, comprising a vibration pick-up type ear
microphone combined with a sepaker which may be
one of several types, inserted into one ear canal of
the user to prevent the occurrence of feedback or
“howi-round” when the sound level produced by the
speaker is high to allow a user to listen clearly ina
very noisy environment.

In a known arrangement, a vibration pick-up type
ear microphone (which will hereinafter be referred to
as an ear mic) is inserted into the external auditory
canal of one ear of a user, and serves to pick up voice
signals {vibrations) conducted through his temporai
bones around the external auditory canal wall. Such
a known ear mic can be combined with a speaker, for
instance a conventional sound pressure type ear-
phone or the like.

An arrangement has been tried comprises an
ear-insert member comprising the ear mic and a
sound pressure type speaker combined with a
conventional FM transceiver in order to attempt to
transmit and receive in a high noise level environ-
ment. However, the following disadvantages were
found.

It had been thought that feedback phenamena or
“howl-round” would not occur even if the speaker
produced a relatively high sound level, because only
vibrations conducted through the temporal bones
should have been picked up by the ear mic. Howev-
er, when the speaker sound level was increased, for
example, to between 80 and 100 dB, to permit easy
listening in a very noisy environment, it was found
that the speaker sounds were being picked up by the
ear mic, so that “how!-round” occurred.

Moreover, it was found that, if output level of the
speaker was set to a relatively high level in order to
allow communication in a very noisy environment,
the contemplative faculty of the user was adversely
influenced.

According to the invention, there is provided a
two-way communication device comprising an ear-
insert member and a housing unit having electrical
circuits, the ear-insert member housing a vibration
pick up type microphone combined with a speaker,
and an automatic Vox controlling circuit to control
automatically the power level of transmitted and
received signals being provided in one of electrical
circuits of the device.

It is thus possible to provide a two-way communi-
cation device which satisfies the following technical
requirements (1) to (6):

(1) By using the ear mic in the transmitting system
of the device, noises can be excluded so that clear
voice sounds can be transmitted when used in a very
noisy environment, for example at a sound level of
110 dB(A). -

(2) By combining the ear mic with the speaker
used in the receiving system of the device, com-
munication, i.e. simultaneous talking and listening,
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can be achieved through at least one ear of the user
leaving his hands free.

(3} The occurrence of howl round is substantially
prevented, even when output level of the speaker is
relatively high, for example 100 dB, thus permitting
clear communication in a very noisy environment.

(4) While the user is talking, the output level of
the speaker is reduced, whereas, during listening,
the signal level from the ear mic is decreased and the
output level of the speaker increased. '

(6) When communication is performed by a
wireless transmitting and receiving system, a con-
ventional device such as a two-band transceiver can
be used. If a wire system is used, a conventional wire
transmitting and receiving device such as an inter-
phone can be used.

(6) While the user is talking and listening, it is not
necessary for both ears to be closed completely, so
that he can listen to sounds around him to improve
safety; in this case, an ear-insert member compris-
ing the ear mic and speaker is inserted into one ear
canal, which, however, is not closed up completely.

A preferred two-way communication device uses
only one ear of a user into which an ear-insert
member is placed comprising the ear mic and
speaker and having an automatic Vox controlling
circuit. The automatic Vox controlling circuit pro-
vides automatic gain controlling to make the output
level of received signals in low and the input level of
transmitted signals high when the user is talking,
and in contrast with this, when the user is listening,
to make the transmitted level low and the received
level high.

The invention will be further described, by way of
example, with reference to the accompanying draw-
ings, in which:

Figures 11to 3 are block diagrams of preferred
embodiments of the present invention;

Figure 4 is an isometric view, partly cut away, of
an ear hanging type embodiment of the present
invention.

Figure 5 is an isometric view showing another
embodiment of the presentinvention.

Figure 6 is a sectional view of an ear-insert
member shown in Figure 5.

Figure 1 is a diagram of a first embodiment
comprising a wireless system for two-way com-
munication. The output signals of an ear mic 1,
which picks up vibrations conducted through the
temporal bones in the external auditory canal and
converts them to electrical signals, are transmitted
by a transmitting circuit 5A of a radio set 5 through
amplifier 2, a band-pass filter 3, and a variable
attenuator 4.

Signals received by a receiving circuit 5B of the
radio set 5 are transduced to audible sounds press-
ure type speaker 7, which is combined with the ear
mic 1, through a variable attenuator 6.

In the above transmitting and receiving system,
the output and input signals are detected by a
detector, and the detected signals are suppliedto a
comparator circuit 8 to control or correct the variable
attenuator 4 and 6. Thus, an automatic Vox contrall-
ing circuit 9 is provided by the variable attenuator 4,
6 and the comparator circuit 8. '
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Another preferred embodiment of the present
invention is illustrated in Figures 2 and 4.Ina
transmitting system of this embodiment, output
signals of an ear mic 1 are amplified by a pre-
amplifier 2 and supplied to a band-pass filter 3
having a frequency pass-band of 500 to 3,000 Hz. The
signals are then supplied to an FM amplifier 10 of the
wireless radio set 5 through the variable attenuator
4, and are broadcast by the transmitting circuit 5Ain
the form of an FM transmitter.

In a receiving system of this embodiment, input
signals are received by the receiving circuit 5B,
which for example comprises RX. ANT Filter and RF
& LF amplifier are supplied to an AF amplifier 12
through the variable attenuator 6, to be transduced
to audible sounds. In the above systems, the trans-
mitiing and receiving signals are each detected by
detectors 13 and 14, and supplied to a comparator
circuit 8, by which the variable attenuator 4 and 6 are
controlled so as to reduce the level of the received
signals when level of the transmitted signals is high,
i.e. when the user is talking, and so as to reduce the
level of the transmitted signals and simultaneously
increase the level of the received signals when the
user has finished talking.

The transmitting and receiving device is formed as
a“one-ear-hanging” type, ear-insert type, or helmet
type, or is housed in a spectable frame.

An embodiment of an ear hanging-type of device
is shown in Figure 4. Numera! 1 represents the ear
mic inserted into the external auditory canal of one
ear of the user, the ear mic 1 comprising a case 15
having a sound path 17 and a vibration pick up
member 16 such as a piezoelectric element. The ear
mic 1 is connected to an ear hanging member 18
through a tube 18 in which leads 20 are housed to
transmit output signals of the vibration pick up
member 18 to electrical circuits housed in the ear
hanging member 19.

In Figure 4, numeral 21 represents an electrical
power source, 22 an antenna, 23 a switch, and the
other numerals in this Figure represent the same
parts as in Figure 2.

Although the above description relates to an
embodiment using a wireless system, the invention
can be used with a wire transmitting and receiving
system.

The ear-insert member can be connect through a
wireless system without using the tube and leads
shown in Figure 4 to a portable housing unit, and
such an embodiment is shown in Figures 3, 5 and 6.

In the transmitting system of this embodiment, the
output signals of the ear mic 1 housed in the
ear-insert member 19 are transmitted by a wireless
transmitter T such as an FM transmitter housed in
the ear-insert member 19, and the transmitted
signals are received by a receiver Rhoused ina
portable housing unit 5, from which the user’s
speech is transmitted to another user. In the receiv-
ing system, speech signals from the other user are
received by a receiving circuit 5B included in the
portable housing unit 5, and the received signals are
transmitted to the ear-insert member 19 through an
inductive system comprising a loop antenna 24 fixed
to the portable housing unit 5 and an induction coil
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25 fixed to the ear-insert member 19. The received
signals are then transduced to audible signals by the
sound pressure type speaker 7 and are passed into
the external auditory canal of the user through the
sound path 17. Although in this embodiment the Vox
controlling circuit 9 is shown in the ear-insert
member 19, it may alternatively be disposed in the
portable housing unit 5. -

This embodiment allows transmitting and receiv-
ing operations at high power levels to be used for
remote communication, and permits greater free- ~
dom of movement to the user. Because there are no
leads or the like to connect the ear-insert member to
the portable housing unit, it is iess likely that the ear
mic would pick up electrical noise to which leads
might be susceptible.

CLAIMS

1. Atwo-way communication device comprising
an ear-insert member and a housing unit having
electrical circuits, the ear-insert member housing a
vibration pick up type microphone combined with a
speaker, and an automatic Vox controlling circuit to
control automatically the power level of transmitted
and received signals being provided in one of
electrical circuits of the device.

2. Atwo-way communication device as claimed
in claim 1, wherein the ear-insert member and the
housing unit are connected through a wire system
which comprises a tube containing leads and defin-
ing a sound path through which audible sounds pass
from the speaker into the external auditory canal of a
user.

3. Atwo-way communication device as claimed
in claim 1, wherein the ear-insert member and the
housing unit are connected through a wireless
system.

4. Atwo-way communication device substantial-
ly as hereinbefore described with eference to and as
illustrated in the accompanying drawings.
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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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{B7)Abstract

PURPOSE: To use 2 telephone as an ordinary portable telephone by applving an earpiece
part to the ear by closing a flip part equipped with an earpiece on a back surface flush with
a key operating part when the other terminal party side is the oneg with only a voice
communications function,

CONSTITUTION: The key operating part 2 and a microphone 4 are provided to a device
main body 1, and also, the flip part 7 connected te the device main body 1 with a hinge 6 is
provided. Aiso, 3 monitor 8, 3 CCD camera 9, and a speaker 10 are provided on the surface
of the flip part 7 housed in the device main body 1 when the flip part 7 is closed, and the
earplece on the back surface of the fiip part 7 fiush with the operating part 3 when the flip
part 7 is closed. The telephone can be used 25 a radio type TV telephone by the speaker 10
or an earphone 12 as keeping a certain distance and observing visually the monitor 8. When
the flip part 7 is opened and aiso, it is used as an ordinary portable telephone by applying
the earpiece to the ear when the flip part 7 is closed.
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1.This document has been translated by computer. So the transiation may not
reflect the original precisely.

2.%%%% ghows the word which can not be transiated.

3.In the drawings, any words are not translated,

CLAIMS

[Claim{s}]

[Clairm 1]0n the surface of a flip part stored in a main device when it has a flip part which
equipped a main device with a key operation section and a microphone, and was connected
with the aforementioned main device with hinges and the aforementioned flip part is closed,
3 monitor, When a flip part back surface which serves as a CCD camera the same surface
side as a key operation section in a loudspeaker when a flip part is closed is equipped with
an ear piece and a flip part is opened, A fixed distance is maintained toward the
aforementioned monitor, 3 CCD camers, and a loudspeaker, A walkie-talkie type TV
telephone applies an ear to the aforementionad ear plece and it enabled itto use forit as a
usual mobile phone when it was able to use as a radio type TV telephone by loudspeaker
telephone or an earphone, and a flip part was dosed and the aforementioned monitor was
stored in the main device side, recognizing a monitor visually.

Page 120 of 322

hitps: w4 j-platpat.inpit.go jp/cgi-binftran_web_cgi_sije?u=hitp/Avwwd j-platpat.inpit.go.jplengfransiation/201801130358161881569441894435804... 12



1122018 PFatent & Utility Model Number Search{Detail} | J-PlatPat

Previous Document  1/1  Next Docume

return o the top of this

{Transiation done.]

Page 121 of 322
hitps: w4 j-platpat.inpit.gojp/cgi-binftran_web_cgi_sije?u=hitp/Avwwd j-platpat.inpit.go.jplengfransiation/201801130358161881569441894435804... 272



1122018 PFatent & Utility Model Number Search{Detail} | J-PlatPat

Help desk {9:00-21:00)
(+81)3 -5666-8801

You pags Patent& Utility Model Patent® Utility Model Number Search

Samaid

-

T pugw S

; “““‘%a

Patent & Utility Model Number Search  sax

You can retrieve g variety of patent and utility model gazettes by their numbers,

Selected Gazetie
IP.06-282185,.4

Previous Document  1/1  Next Docums

DESCRIFTY '\‘»*\ OF DRAWINGS DRAWING

* NOTICES *

IPO and INPIT are not responsible for sny

damages caused by the use of this transiation.
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3.In the drawings, any words are not translated,

DETAILED DESCRIPTION

[Detaiied Description of the Invention]

[00681]

[Industrial Application]The present invention relates to the portable radiotelephone provided
with TV telephone function which can transmit and recelve a still picture or an animation,
voice informations, etc., such as an image and a character

[ogo2]

[Description of the Prior Artlin recent years, the walkie-talkie type TV telephone which can
transmit and receive a stili picture or an animation, voice informations, etc., such as an
image and & character, has come to be commercialized with digitization of wireless
comraunications, such as a digital cellular type telephone and 3 next-generation cordless
telephone {PHP}, and advanced features of service.

[0003 Hereinafter, it describes about the conventional walkie-talkie type TV telephone,
referring to Drawings. Fig.3 is an outline view showing the composition in the state where
the flip part of the conventional walkie-talkie type TV telephone was opened, 2 is the main
device in which 1 built in the wireless control circuit in Fig.3, and an antenna which
transmits and receives a radio wave, 3 is a key operation section which inputs a8 telephone
aumber ete, and 4 is a microphone which carries out voice input. 5 is a battery part which
supplies & power supply, 6 is a rotatable hinge, and 7 ls the flip part connected with the
main device 1 by the hinges 6. 8 is a character sent from the other party, such as a
telephone number input from the key operation section 3. The liquid crystal display monitor
which projects picture information, and 9 are the CCD cameras for sending the picture
information of the user of this equipment side to the other party. When connecting to an
earphone terminal the loudspeaker to which 10 outputs a receiver sound as a loudspeaker
telephone, and 11, 12 is connected to the sarphone termingl 11 and it Is hard to catch in
the surrounding noise, it is an earphone used for 2 partner's talk not to be heard around.
Fig.4 is 8 perspective view showing the composition in the state where the flip part of the
same conventional walkie-taikie type TV telephone was ciosed.

[8004]About the conventional walkie-talkie type TV telephone constituted as mentioned
above, the operation Is described beiow, When transmitting and receiving TV telephone
terminal, and a sound and picture information of the other party, the fiip part 7 connected
with the main device 1 with the hinges 6 is opened, and it rotates and fixes to the position
which is asy to recognize visually the liguid crystal display monitor 8 and CCD camera 9,
and holds with the liquid crystal display monitor 8 and a fixed distance,

[OCO5IA power supply is supplied by the battery part 3 with which the main device 1 was
equipped when the power supply was turned on, and input the telephone number of an
other party terminal, recognizing visually with the liquid arystal display monitor 8 from the
key operation section 3 of the main device 1, and next, via control and the wireless circuit
of the main device 1, A radic signal is sent from the antenna 2 and calling operation is
performed, Transmit [ after the wirelass circuit cornbination with the terminal of the other
party which comes out § continuously and recelve & sound, an Image, and an aiphabetic
signal between terminals through the antenna 2 through a radio signal, Yoice response of
the voice information received from an other party terminal is carried out from the earphone
12 connected to the loudspeaker 10 or the earphone terminal 11 which operates as a
foudspeaker telephone, and an image and text can be received 3s an image outputted with
the liquid crystal display monitor 8, Voice Input of the volce information transmitted to an
other party terminal is carried out with the microphone 4, the image input of the picture
information is carried out to CCD camera 9, and it is transmitted to the other party.
[00061In the case of the telephone of only the voice communication function in which TV
telephone function does not have an other party terminal on the other hand, the liguid
crystal display monitor 8 and CCD camera 9 are turned OFF by the same method 33 the
aforementioned operation, and the wireless communication of only a voice information is
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pearformed,

[6007]

[Problem to be solved by the inventioniHowever, by above-mentioned conventional walkie-~
talkie type TV telephone, when an other party terminal alse had TV telephone function, it
was satisfactory, but only in the case of the voice communication function, the other party
terminal had the problem of being hard to talk over the telephone, by the loudspasker
telephione or the earphone,

[QGORTThe present invention solves an aforementioned probilem and the other party
terminal alms at only In the case of a voice communication function, applying an ear to the
ear piece part of a8 main device in the same manner as the usual portable radiotelephone,
and providing an available walkie-talikie type TV telephone,

[0009]

[Means for solving probiem]The present invention equips a main device with a key operation
section and a microphone to achieve the above objects, On the surface of the flip part
stored in a main device when it has the flip part connectaed with the aforementioned main
device with hinges and the aforementioned fliip part is closed, 8 monitor, The flip part back
surface which serves as a CCD camera the same surface side as a key operation section in a
ioudspeaker when a flip part is closed is equipped with an ear piece, When 2 flip part is
opened, a fixed distance is maintained toward the aforementioned monitor, a CCD camera,
and a loudspeaker, When it can use as a radio type TV telephone by the loudspeaker
telephone or an earphone, and a flip part is closed and the aforementioned monitor is
stored in the main device side, recognizing 3 monitor visually, an ear is applied to the
aforementionad ear piece and it enables it to use for it as a usual mobile ghone,

[ogi10]

[Function]By the above-mentioned composition, the present invention opens a flip part,
when an other party terminal also has TV telephone function, A fixed distance is maintained
toward the above-mentioned monitor, a CDD camera, and a loudspeaker, Communication by
the image, text, and a voice information can be performed as 3 wireless TV tzlephone with a
foudspasker telephone, and only in the case of a voice communication function, a flip part
can be ciosad, an other party terminal can apply an ear piece part to an ear, and it can use
as a usual mobile phone.

[0011]

[Working examplelHereinafter, about one Example of the prasent Invention, while referring
to Drawings, it describes,

[0012]2 is the main device in which 1 built in the wireless control circuit in Fig.1, and an
antenna which transmits and receives 3 radio wave, 3 is a key operstion section which
inputs 3 telephone number ete., and 4 is a microphone which carries out voice input. Sis a
battery part which supplies a power supply, & is a rotatable hinge, and 7 is the flip part
connected with the main device 1 by the hinges 6. 8 is a character sent from the other
party, such as a telephone number input from the key operation section 3, The liguid crystal
display monitor which projects picture information, and 9 are the CCD cameras for sending
the picture information of the user of this equipment side to the other party. When
connecting to an earphone terminal the loudspeaker to which 10 outputs a receiver sound
as a loudspeaker telephone, and 11, 12 is connected to the sarphone terminal 11 and it is
hard to catch in the surrounding noise, it is an earphone used for a partner's talk not to be
heard around, and the above is the same as that of a conventional case. Fig.2 is an cutline
view showing the composition in the state where the flip part of the walkie~talkie type TV
telephone was similarly closed, and the ear piece to which 13 outputs a receiver sound at
the time only of voice communication, and 14 are segment display parts which display text,
such as a telephone number.

[00137About the walkie-talkie type TV telephone of this example constituted as mentioned
above, the operation is described below, When transmitting and receiving TV telephone
terminal, and a sound and picture information of the other party, the flip part 7 connected
with the main device 1 with the hinges 6 is opened, and it rotates and fixes to the position
which is easy to recognize visually the liquid crystal display monitor 8 and CCD camera 9,
and holds with the liquid crystal display monitor 8 and & fixed distance. A power supply is
supplied by the battery part 5 with which the main device 1 was equipped when the power
supply was turmed on, and input the telephone number of an other party terminal,
recognizing visually with the liquid crystal display monitor 8 from the key operation section
3 of the main device 1, and next, via control and the wirgless circult of the main device 1, A
radio signal is sent from the antenna 2 and calling cperation is performed.

[80141Transmit [ after the wireless circuit combination with the terminal of the other party
which comeas out | continuousiy and receive a sound, an image, and an alphabetic signal
through the antenna 2 between terminals through a radio signal, Voice response of the
voice information received from an other party terminal is carried out from the earphone 12
connected to the loudspeaker 10 or the earphone terminal 11 which operates as a
ioudspeaker telephone, and an image and text can be received as an image outputted with
the liquid crystal display monitor 8. Voice input of the voice information transmiited to an
other party terminal is carried out with the microphone 4, the image input of the picture
information is carried out to CCD camera 9, and it is transmitted to the other party.
[8015]Where in the case of the telephone of only the voice communication function in which
TV telephone function does not have 3 terminal of the other party on the other hand, it
blockaded the flip part 7 as shown in Fig.2, and the liguid crystal display monitor 8 and CCD
camera 9 are turned OFF to carry out transmission and reception of only a voice
information, A power supply will be supplied by the battery part S with which the main
device 1 was eguipped if a power supply is turned on, The telephone number of an other
party terminal is input recognizing visually by the segment display part 14 from the key
cperation section 3 of the main device 1, a radio signal is sent from the antenna 2 via
control and the wireless circuit of the main device 1, and caliing operation is performed,.
[B016]An audio signal is continucusly transmitted after the wireless circuit combination with
the terminal of the other party which comes out and received between terminals through a
radic signal, voice response of the voice information received from an other party terminal
is carried out; and it can be received from the earphone 12 connected to the ear piece 13 or
the earphone terminal 11, Voice input of the voice information transmitted to an other party
terminal is carried out with the microphone 4, and it is transmitted to the other party,
Therefore, when performing an audic wireless communication, by blockading the not a Page 123 of 322
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telephone call but flip part 7 by the loudspeaker telephone holding a fixed distance, the ear
plece 13 can be appiled to an ear like the usual portable radiotelephone, and it can talk over
the teiephone.

[8017]

[Effect of the Invention}As menticned above, the present invention opens a flip part, when
an other party terminal aise has TV telephone function, A fixed distance is maintained
toward the above-mentioned monitoer, a CCD camera, and a loudspeaaker, Commnication by
the image, text, and a voice information can be performed as a wirgless TV telephone with a
ioudspeaker telephone, and only in the case of a voice communication function, a flip part
can be closed, an other party terminal can apply an ear piece part to an ear, and it can
nrovide a walkie-talkie type TV telephone available as a usual mobile phone,
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DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

A [FIG, 1] The autline view showing the compaosition in the state where the flip part of the
walkie-talkie type TV telephone In one Example of the present invention was opened

A [FIG. 2] The outline view showing the compaosition in the state where the flip part of the
walkde-talkie type TV telephone was closed

A [FIG. 3] The outline view showing the compositicn in the state where the flip part of the
conventional walkie-talkie type TV telephone was spened

A [FIG. 4] The perspective view showing the composition in the state where the flip part of
the walkie-talkie type TV telephone was closed

[Explanations of letters or numerals]

1 Main device

2 Antenna

3 Key operation section

4 Microphone

5 Battery part

& Hinge

7 Flip part

8 Liguid crystal display monitor

9 CCD camera

10 Loudspeaker

11 Earphone terminal

12 Earphone
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DRAWINGS
A [FIG, 1]

A [FIG, 3}
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POWERED HEADSET ACCESSORY DEVICES

BACKGROUND
{0001} This disclosure relates 1o providing powered accessory davices for
headsets.

[0002] U.S. Patent Publication 2010/0260361, fully incorporated herain by
referance, describes a headset with a2 modular connection allowing a down-
cabile, optionally supponting a boom microphone, 10 be connected (o either ear
cup, with a crossover plug connected to the opposite ear cup o connect an
audio signal provided by the down-cable 1o the acoustic driver in the ear cup
to which the plug is connected. Figures 1A and 1B are dedved from ligures {
and 4 of that publication. As shown in figure 14, the system incorporates a
headset assembly 10, a down-cable assembly 20 and a crossover plug 30.
The headsel assembly 10 incorporates a first ear cup 12a having an acoustic
driver 1d4a and g connector 16a (both seen more clearly in figure 18}, a
second ear cup 12b having an acoustic driver 14b and a connector 16b, and
a headband 18 {hat couples together the ear cups 12a and 12b. The down-
cable assembly 20 incorporates an elecirically conductive cable 22, an upper
caupling 24 to couple one and of the conductive cable 22 1o aither of the
connectors 16a and 16b, a communications microphone 26a, a microphone
boom 286b coupling the microphone 28a 10 the upper coupling 24, and a lower
coupling 28 for connecting the other end of the conductive cable 22 to another
device {not shown) such as an aircraft communications panel, a mobile
phone, or a portable radio. The plug 3@ is able to be coupled to either of the
connectors 16a and 16h.

{0003] As shown in figure 18, multiple electrical conductors {(e.g., electrical
cabling or other form of electrical conductors) are catried by the headband 18
to convey glectrical signals hetween the sarpieces 12a and 12b. Power and
ground conductors 40 and 42 are connectad to corresponding conductors 50
and 52 in the upper coupling 24 of the down-cable 20 via terminals 60a and
62a in the connector 16a. The power and ground conductors 40 and 42 are
aiso connected {0 power and ground terminals 60b and 62b in the second ear
cup 12b so that the down-cable 20 can be connected o that ear cup instead
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and still pravide power 16 the headset. The power and ground conductors 40
and 42 provide power 1o first powsr electronics 64a in the first ear cup 12a
and second power electronics 84b in the second ear cup 12b. A crossover
conductor 44 is connected (o crossover terminals 66a and 66b in
corresponding ear cup connectors 18a and 16b, but is not electrically coupled
to anything sise within either ear cup. The conneciors 16a and 16b have left
and right audio signal terminals 68a and 68b, respectively, coupled o the
acoustic transducers 14a and 14b.

{0004] Inthe example of figure 1B, a crossover conductor 46 in the
crossover plug 30 connects the croasover terminal 86b 1o the right audio
signal terminal 68 in connector 16b. In the upper coupling 24 of the down-
cable 20, a left audio conductor 54 is coupled {o the left audio signal {erminal
68a in the connector 16a, while a right audio conductor 58 is connected to the
crossover terminal 86a, from which the crossover conductor 44 conducts the
right audio signal 1o the crossover terminal 66b in the connector 16b. In this
way, the crossover conductor 46 couples the right audio from the crossover
terrninal 66b to the right audio terminal 68b. i the down-cable 20 and
crossover plug 30 were reversed, the right audio conductor 56 wauld be
conneciad direchly (o the right audio lerminal §8b 1o deliver audio signals {o
the right ransducer 14b (via the power glectronics 64b), while the crossover
canductors 44 and 46 would couple the left audio signals from the {o the left
audio conductor 54 10 the left audio terminal 68a through the crossover
terminals 60a and 60b. This allows the down-cable 20 to be connected to
either ear cup, without having 1o provide both left and right signals across the
headband, and without any need to detect which side the down cable is
connected to.

[0008] The design described in publication 2010/0260381 is implemented
commercially in the A20% Aviation Headsst from Bose®™ Corporation of
Framingham, Massachusetis.

SUMMARY
[0006] In gensral, in one aspect. a device for coupling (o a connector on an
gar cup of a headsat includes a mating connector corresponding 1o the
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comnector of the headset, the mating connector including a crossover
conductor coupled 1o a first and & second terminal within the mating
cormactor, and a lamp configured 1o divect light anto a surface external 1o the
device,

[0007] Implemeantations may include one or more of the following. A powaer
condictor and a ground conductor may couple power and ground temminals of
the lamp to third and fourth terminals in the mating comnector. A battery
compartmeant may have positive and negative terminals for couplingio a
batiery, and a power conductor and a ground conductior coupling power and
ground terminals of the lamp 1o the positive and negative baltery terminals. A
second power conducior and a second ground conductor may couple the
positive and negative battery terminals of the lamp o third and fourth
terminals in the mating connector. A body may house the mating connegtor,
with a boom exiending from the body including a first aperture through which
tight from the lamp may exit the boom and a cover, rotatable around the boom
and having a second aperiure, blocks the first apeniure when the coverinin a
first rofation position and aligns the second aperture with the first aperiure
when the cover in in g second rolation position, and a switch is electrically
coupled 16 the lamp and mechanically coupled 10 the cover, such thal rotating
the cover between the first and second rofation positions activates the switch
o urn the lamp on when the cover is in the second rotation position and off
when the cover is in the first rotation position.

[0008] In general, in one aspect, a device for coupling ¢ a connector on an
eay cup of a headset includes a mating conneciar corresponding to the
cameactor of the headset, the mating connector including a crossover
cohductor coupled 1o a first and g second terminal within the mating
conngctar, a position sensor for determining a position of the device, and &
data connection outputting data from the position sensor.

{0008}  Implemantations may include one or mare of the {ollowing. A second
position sensor may deferming a position of the device on a second axis,
orthogonal {o a first axis on which the first position sensor determines
position. The first and second position sensors may include gyroscopes
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rasponsive 1o rotation around the respective first and second axes, The firat
and second position sensors may include accelerometers responsive o
displacement along the respective first and second axes. The first and second
position sensors may include magnetometers responsive to changes in
magnetic ields associated with movement of the device around the respective
first and second axes.

[0010] Ingeneral, in one aspect, a system for providing directional audible
information o a user includes 3 headset having a first ear cup having a first
connector and a second ear cup having a second connector, both of the first
and the second connectors being operabie for connection 1o an aircraft radio.
An acoustic imaging system is gperable 10 receive a sound signal and first
data identifying a first directional location, relative to a first external reference,
associated with the sound, receive second data identifying a direction the user
may be looking relative 10 a second external reference, generate binaural
audio signals that represent the sound at a second directional location when
perceived by the user, the second divectional location correspanding o the
first directional location and adjusted according to the direction the user may
be looking, stich that the user percaives the direction of the source of the
sound 1o be at the first direcional iocation relative to the first external
reference, and output the binaural audio signals. An accessory device for
coupling to either of the first or the second connector of the headset includes
a mating connector corresponding o the connectors of the headset, the
mating connecior including a crossover conductor coupled to afirstand a
second terminal within the mating conneclor, a position sensor for determining
a position of the accessory device, and a data connegtion outputting data from
the position sensor 1o the acoustic imaging system. The data fram the position
sensor includes the second data representative of the direction the user may
be tooking relative (o the external reference.

[00%1]  Implementations may include ong or morg of the following, The
acoustic imaging system may be coupled 1o the aircraf radio, and the system
may be configured to mix the binaural audio signals output by the acoustic
inaging system with communications audio signals from the radio and deliver
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the mixed signals to the headset. The hinauwral audio signals output by the
acousiic imaging system may be provided o the headsel independently of
signals from the aircraft radic. The accessory device may include a second
data connection receiving the binaural audio signals from the acoustic
imaging system and an audio output for providing the binaural audio signals to
the headseat through the mating connecior. The accessory device may include
a wireless ransmitter for communication with the acoustic imaging system,
and the gcoustic imaging system may include a wireless receiver for
communication with the accessory device. The first and second data may
include two-dimensiconal location data. The wo-timensional location data may
a horizontal angle away from a vertical origin of the first or second external
referencs, and a vertical angle away from a horizontal angle of the first or
second external reference. The first exiernal reference may be the Earth, the
vartical erigin of the tirst external reference may be g line paraliel {o gravity
and ahead of the direction an aircraft may be traveling, and the horizantal
origin of the first exteral reference may be the horizon. The second external
reference may be an aircraft in which the user is located, the vertical origin of
the second external reference may be a line directly in front of the alreraft and
vartical when the aircralt is level, and the horizontal origin of the second
exierns! reference may be in 3 plane intersecting the user's ears and
perpendicudar o gravity when the alreralt is fevel.

{0012] In general, 1 one aspedt, a device tor coupling 1o @ connector on an
ear cup of a headset includes a maling connector corrgsponding to the
connector of the headset, the mating connector including a crossover
congducior coupled to a first and a second terminal within the mating
connector, and g wireless transceiver coupled to a third and a fourth terminal

within the mating conductor.

f0013] In general, in one aspect, a device Tor coupling 10 a connector on an
gar cup of a headset inclugdes a mating conneciar corresponding (o the
connector of the headset, the mating connector including a crossover
conducior coupled to a first and 8 second terminal within the mating
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connector, and a portable power supply coupled 10 a third and a fourth
termingt within the mating conductor.

[0014] Advantages include the ability to provide modular accessories o a
headset without requiting cumbersome attachment mechanisms. Power may
be provided from the headset to the accessory, from the accessory 1o the
headset, or shared between them.

[0015] Other fealures and advantages will be apparent from the description
and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Figure 1A shows a headset! with a cable and terminator that can be
attached to either ear cup.

{017} Figure 1B shows a schamatic diagram of example wiring for the
headset of figure 1A.

[0018] Figuwres 2,4,5,8, 7,8, 8, 10, and 11 show schematic diagrams of
modutar accessories and thelr connection to a headset like that of
figure 1A.

[0018] Figures 3A, 3B, and 3C show an exampie of a modular accessory for
use with a headset fike that of figure 1A

DESCRIPTION
[0020] Additional capabiliies may be added 10 a headset through the use of
modular accessories that comnect in place of the crossover plug described
above, In figure 18, note that power and ground conductors 40 and 42 are
connecied o qorresponding terminals 80a, 80b, 823, and 62b in each ear
cup, but are not used by the crossover plug 39. As shown in figure 2, 3
modilar accessory 100 with an appropriate mating connector 101 housing the
crossover cable 46 and connected in place of the crossover plug 30 may use
the power available from the power and ground terminals 60b and 82b {or
terminals 60a and 62a if connected 10 the first ear cup) for its own operation.
Alternatively, the modular accessory 100 may provide power 1o the headset
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via those same conductars, in place of, or 1o supplement, the power provided
by the down-cable 20. Several such gocessories are dascribed below. in other
gxampies, the power available from the headset is insufiicient 1o power the
accessory, which supplies its own power, but is used to confirm for the
accessory that the headsetl is in use. I still other examples, the power from
the headset ism't needed by the acoessory at all, but the connector 18a or 18k
provides a useful aitachment polid for the accessory.

[0021] One type of accassory for this application is a reading lamp 102, as
shown in figures 34, 38, 30, and 4. For aviation headsets, such as the
headset 104, pilols ar passengers may need 1o view flight documents, €.g.,. 8
chart 106, and instrumentation, e.g., 3 control panet 108, in dark cockpiis.
Froviding a small tlamp 102 connected direcily {o the headset 10 keaps the
tight Focused on whatever the user is jooking at. Using the attachment point
provided by the connector 18a or 16b {fig. 1B) provides a more elegant and
simple solution than other means of attaching a lamp 1o the headset, such as
zip ties, glug, or hook-and-loop fastenars. It also leaves the user with one
fewer piece of squipment to keep track of. A LED light source 110 will
generally be sufficient, while having a low enocugh power reguirement to either
be powerad by the headset power or by a small on-board battery 112, In
particular, a red LED will help retain the user's dark-adapted vision and may
be compatible with military night vision goggle systems.

{00221 A swilch 114 is included which allows the user to turn the lamp on
and off as needed. In 3ome examples, the light source 110 is located at the
end of a short boom 116, and the switch 114 is connected to a rotatable
saction 118 at the end of the boom. Turning the rotatable section 118 {(arrow
120 in figure 3B} turns the famp 102 on and off. In some examples, the light
source 110 may be part of the rolatable saction 118 and rotate with it, or it
may be located within the rotatable section and exposed or concealed by an
aperture such as a window 122 in the rotatable section 118. The act of
rotaling the section 118 then serves {0 expose or conceal the fight source
110, along with activaling the swilch 114 to i it on when exposed and off
when concealed. This provides a more intultive interface 10 the user than a
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traditional push-button or toggle switch, in which the operation of the swiich
has no natural refationship to the state of the lamp.

[0023] Anocther type of accessory that may be coupled to the headset 10
through the connector 16a br 16h is a head-tracking sensar module. As
shown in figure 5, a head tracking sensor module 200 includes sensors 202,
siich as gyroscopes, accalerameters, or magnetic field sensors, that measure
the one-, two-, or three-dimensional angle of the headset, from which the
direction the user is looking may be inferred. In a one-dimensional example,
the rotation of the user's head in a horizontal plang is measwred, 1.2, how far
felt or right the user is looking. A second dimension would typically be
glevation from the horizontal plane, Le., how far up or down from the horizon
the user is looking. In some examples, a thivd dimension, the side-to-side it
of the user's head coudd aiso be measuraed. The sensor data is provided to an
external processing sysiem 204 through a dala connection, sugh as a
wireless link 206.

{0024] This information can then be used by two- or three-dimensional
acoustic imaging systems 1o modify the sounds sent 1o the headset 10 1o that
the intended two- or three-dimensional position of a sound, relative to the
vehicle, is adjusied lo compensate for the actual direction the user is facing.
For exampile, # an audible warning indicating the presence of ancther airgraft
is meant 1o be positioned at 45 degrees 0 the right, relative 1o the aircrall’s
heading {the direction the aircraft is pointing). but the pilol is already looking
30 degrees 1o the right, then the sound should be delivered to the headset so
that the piiot perceives it to be 15 degrees farther to the right of where he is
facing. Vertical information, if present in the audio system and measured by
the sensor module 200, can be similarly compensated. In some examples,
vertical distance is provided as the relative elevation distance between the
two aircrafl, This may be combined with the lateral distance between them
{absolute or projectad into a hordzontal plang, such as the ground) 1o compute
the angle up or down al which the other aircrafl can be observed.

[0028] In the example of figure §, the external processing system 204 is
cannected © the aierafl’s warning systert 208 and radio 210, The processing
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system 204 receives the audio signals and intended position data from the
warning system 208 and the actual head position information from the sensor
module 200 {plus any availabie information aboud the aircraft’s heading, such
as from a GPS system 212}, and modifies the audio signals based on the
tfransfer function of the headset 10 50 that the sounds will be heard from the
correct togation. | then provides the modified audio signals 1o the radio 210
for debvery to the headsst.

[0026] Allermatively, the headset 10 may be directly connecied o the
external processing system 204 through its down-cable 20, such that the
audio from the radio 210 is mixed with the modified directional audio signals
within the external processing system 204 and delivered {0 the headset 10 by
the processing system 204. In this embodiment, the wireless link 206 may be
omitted, as the daia from the sensors 202 can be delivered 1o the processing
system 204 via the down-cable 20, for example by modulating it onlo the
power line 40 in the headset.

D027}  In some examples, directional information for warning sounds is
delivered 10 an aircraft based on the direction the aircraft is moving {its
“ground track™, which may not maich the alrerafl’s actual heading {i.e., dug io
crosswinds adding a sideways componernt o the aircrafl’'s movemnent), let
aione the direction the pilot is facing within the aircrafl. In such a situation, the
audic system may compensate for both the aircraft's real heading relative i
its ground track as well as the pilol's head position relative to the airgraft
heading.

[0028] Similar systerns may be used an ground vehicles, such as lo wam a
driver about nearby vehicles or to inform g gunner of the direction of a target,
and on ships for similar purposes, when the available divectional information is
based on the heading of the vehicle or weapons platform, but the user may be
laoking another direction. A further example Is use by a dismountad soldier,
wha may have 3 snipar-detection or othey combat information system located
in a hackpack or otherwise on his body that produces audible indications of
the direction of threats or squad mates. Adjusting audio warmnings based on
the direction the soldier is looking relative 1o the position of the detection
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system allows him to immediately know which direction the threat is located
in. Similarly, #f the relative positicn of other soldiers communicating over a
radio is known, their voices can be deliverad to the soldier's headset in the
carrect spatial position, helping maintain situational awareness. In a civilian
context, such a system may be used 1o help a crane operator keep frack
audibly of the direction of & spotter communicating from the ground, 1o name
one exampie,

[00289] As with the lighting example, using the conneclor on the headset
minimizes the amount of equipment the user must have attached to hig head
or helmet, while allowing the headss! itself 10 remain relatively simple, that is,
the sensors and related circuilry do not need o be integrated into the
headset. if power available to the headset, such as from a vehicle intercom 1o
which it is altached, is sufficient to powsr the sensor systen, then the power
and ground lines 40 and 42 may be used. [f that power is not sufficient, or not
always available, as in the case of a dismounied soldier using a poriabie
radio, then an on-board battery 214 within the sensor madule 200 may
provide the required power,

[0030] Additional accessories thal may make use of a connection socket on
a headsel are shown in figures 6 through 11, In these figures, we refer to the
gar cup 12, connecior 18, and components including driver 14, ANR civcuit
64, audio conductor 119, and torminals 60, 82, 66, and 68 generically, without
specifying the right or left ear cup. Some figures also show additional signal
terminals between the headset and the accessory — while minimizing changes
0 the headset provides the advaniages discussed above, additional
accessary features may be enabled by increasing the connectivity between
the accessory and the headset, such as providing a dafa channel between
processors located in each. In some examples, the audio and other signals
between the headsets may be digitized and multiplexed, allowing the number
of wires in the headband 1o be kept low,

[0031] In figure 8, an accessory 300 includes a battery cireuit 302 coupled
to the power and ground terminals, and optionally a power switch 304 o
canteol whether power is provided or a power supply circuit 308 10 control the
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flow of voltage and current between the baiery and the headsetl. Sucha
batiery circuit may he combinad with any of the other accessories discussed
hera, or may bg the entire purpose of the accessory device. Additional
features may include a charge indicator light 308, and external charging
contacts or plug 310 for recharging the batiery. An accessory with such a
battery circuit may be used with a variety of other accessories by plugging the
accessory with the baltery circuit 302 into one ear cup and the other
accessory into the other. The baltery accessory may also be used on g own
o power the ANR circults of a headsel that dossn't otherwise need o be
plugged in, in some examples, twe accassories with balteries may be used,
one atiached to each ear cup, 1o further extend the time in which the headset
can be operated. When the headset Is plugged into a power supply through
the down cable, the power supply circuit 306 may use that power 1o recharge
the battery circuit 302

[0032] Infigure 7, a biometric monitoring accessory 350 includes biometric
or enwironmesital sensors 352 that measure, for example, blood or
atmaospheric oxygen levels and heart rate of the user. When a processor 354
determines that the sensor data indicates a problem, such as hypoxia or CO
poisoning, it infects a waming signal into the crossover conductor 46, causing
the warning 1o be output by the acoustic driver 14 of the ear cup 12 the
monitoring accessory 350 is coupled to, Aimospheric sensors may alsa be
used to derive air pressure in the environment of the haadset {i.e., ina
cockpit), and adjust performance of the headset, such as by compensaling
noise canceliation filters based on the speed of sound in the actual cockpit
pressure envirgnment. The accessory 350 may make such adjustments itself,
if it has appropriate connegtions 10 the headset electronies, or it may simply
communicale the available data o another controller,

{0033] In some applications, a number of headsels are connected 1o an
aircradt intergom, 0 thal the passengers can communicate with the pilot. In
figure 8, a wireless communication accessory 400 includes a short-range two-
way radio 402 thal allows the passengers’ headsets 1o communicale with
sach other and the pliot over a locgl wireless network, avoiding the need (o
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pllg INte or even provide wired connections to the aircraft intercom at
passenger sealing positions. In some examples, the radio circult 402 provides
audio cutpit at tarminals 86 and 88, ane for the ngar-side ear cup and one for
the cross-over cable for the far side ear cup; in this example, the usual cross-
over plug 30 would be attached 1o the opposite ear cup. In other examples,
additional connections may be provided in the connectors, so that the
accessory can provide audio (o both ear cups when the normal down-¢cable
assembly 20 is used.

{0034] In some examples, the accessory 400 includes a built-in or boom
microphoneg 404. A push-to-aik bution 408 allows the user {0 indicate when
they wish to speak {0 other passengers. In other examples, no microphoneg is
pravided, and the user can only listen o conversations on the intercom. The
no-microphone version may also be used by the pilot, since the pilot headset
already has the boom microphone from the down-cable assembly 20, bl in
that case an additional cable and terminals are needed in the headset {o bring
the oicrophoeneg signal across the headband from the down-cable assembly
20 1o the wireless accessory 400 for transmission 1o other wireless headsets.
In some examples, the push-to-talk button is provided even when tha boom
microphong IS not, as it may be used with the boom microphone in the down-
cable assembly 20 (not shown). Some intercom systems include a receiver for
such a swiich, and providing the switch in a2 module that connects integrally 1o
the headset avoids the need 1o altach a stand-alone switch to the user's
clothing or other equipment. In other exampiles, the pilot may use the version
with & microghone to communicate over the aircraft radio, if if is eguipped with
a compatible transceiver, in place of the wired down-cable assembly 20, This
gliminales the nead for the pilot 1o be tethered to the control panel, though
that may not be permitied in some situations.

{0035] In some examples, the radio 402 can also communicate with
accessories such as mobile phones or portalile music players, allowing the
pagsengers (o use their aircraft headsels to make phone calls or listen to
entertainment audio. The radio 402 may be a general-purpose radio
transceiver clroult such as a Blustooth® or WIFI® fansceiver, or it may be a
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custom circuit. The radio 402 may alternatively or additionally receive
brosdeast radio signals, such as commercial broadcasts or localized
broadeasts, such as may be provided at a car race.

{0036] Inthe example of figure 9, an accessory 458 cludes a tamperature
controd systern 452 which pperates to heat or codl the headset by pumping an
appropriate fluld through g tube 454 10 modilied ear cushions 456. This may
be uselul in applications where the user's head is exposed {0 undesirable
temperature environments, such as where the headset prevents the user from
wearing a hat in a cold envirgnment, or whare the headset itself is the source
of discomiart in a hot environment,

[0037] Inthe example of figure 10, an accessory 500 includes a microphone
array 502 and array signal processor 504, Such a microphons array provides
a {alk-through feature, allowing the user 1o hear the sounds in their
snwironment that would otherwise be blocked by the headset. While the array
is shown with two microphones, more may be used in some applications. If
paired with a similar microphone aray in the other ear cup, or gven the boom
microphone, the talk-through feature may provide directional awareness o the
user.

[0038] In some examples, iwo of the down-cable assembly 20 are used,
one for sach sar cup. The two assemblies may be slightly different, such as
using different connectors for connecting to different types of radio or
intercom, or providing different microphone types or bias voltages. One use
for such an arrangement is to allow the user to gasily connact to both radic
types withowd having 10 obtain a specialized single down-cable assembly able
to connect to both radios.

[0038] In vet ancther example, shown in figure 11, a camera accessory 550
includes a camera 582, Applications for a headset-mounted camera include
racording the pilot's operaion of an aireralt as part of the flight record,
allowing an instructor 1o see what a trainee pilol sees (whether live or after a
ftighty, or simply recording the flight from the pilot's point of view for
grtertainment purposes. The camera accessory may include a trigger switch
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554, built-in or wirglessly connected, 1 allow the pilot or a third party, such as
an instructor, 1o initiate the capture of a stilf image or start and stop recording.
A camera accessory may also be used with or integrated into the head-
tracking accessory 204, Head motion data may be used to stabitize the image
from the camera, or to map it to specitic locations in a display when viewed
tater. For exampie, if a recording from the pilol’s point of view is 10 be played
back on a Hight simulator, the picture should stay in place relative to the
simulator, rather than moving around 10 follow where the pilot was looking.

[0040] In various of the above or other applications, twa accessory modules
may be used which need to communicate with each othey. This may be
accomplished in several ways, including the provision of additional wires in
the headband, running an added wire between the modules separately from
the headset, or by providing wirsless ransceivers, such as those discussed in
regard to figure 8, in both modules. Any of the various aecessories descoribed
may be combined with one or more of the others, such as combining the
camera accessory with the wireless audio communication accessory aor the
head racking with the biometric monitoring.

[0041] Other implementations are within the scope of the {ollowing claims
and other ¢laims o which the gpplicant may be entitled.
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WHAT IS CLAIMED 1S:

1. A device (102) for coupling 1o a connector (16a, 16b) on an ear cup
{123, 12b} of a headset (10}, the device comprising:

& mating connactor {101) corresponding 1o the cormector of the
headset, the mating connecior including a crossaver conductor (46)
coupted to a first and a second terminal within the mating
connector,

a power conductor and a ground conductor coupled to respective third
and fourth terminals in the mating connecior; and

an accessory electronic device (100, 102) powersd by power received
from the headset over the third and fourth terminal within the mating
connector.

2. The device of claim 1, wherein the accessory electronic device
comprises a lamp (122} configured 1o direct light onto a surface
gxternal to the device.

3. The device of claim 1, further comprising:
a battery compartment having positive and negative terminals Tor
coupling 1o a8 battery, and
a power conductor and a ground conductor coupling power and ground
terminals of the accessory device 1o the positive and negative
batiery terminals,

4. The device of claim 1, further comprising:
a body housing the mating connector;
a boom extending from the body, the boom comprising:
a first aperture through which light from the lamp may exit the
boom,
a cover, rotatable around the boom and having a second aperiure,
such that the cover blocks the fiest aperture when the cover is in
a first rofation position and aligns the second aperture with the
first aperture when the cover is in a second rotation position;
angd
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a switch, electrivally coupled o the lamp and mechanically coupled
o the cover, such that rotating the cover between the first and
second rofation positions aclivates the swifch 1o wrn the lamp
on whan the cover i3 in the second rotation position and off
when the cover is in the first rotation position.

5 The device of claim 1, wherein the accessory electronic device
comprises:
a position sensor (202} for detarmining a position of the device; and
a thata connection (206) outputiing data from the posllion sensar,

6. The device of claim 5, further comprising:
a second position sensor for determining a position of the device on a
second axis, orthogonal to a first axis on which the first position
sensor determines position,

7. The device of claim 6, wherein the first and second position sensors
comprise gyroscopes respongive 1o rotation around the respective
figst and second axes.

A, The device of claim 6, wherein the first and second position sensors
comprise accelerometers responsive to displacement along the
respective first and second axes.

Q. The device of claim 8, wherein the first and second position sensors
comprise magnetometers responsive to changes in magnetie fields
associated with movement of the device around the respective first

and second axes.

10, Asystem for providing divsctional sudible information {o & uger, the
system compising:
a headset (10} having a first ear cup (12a) having a first connactor
{16a} and a second ear cup {12b} having a second connector (16b),
hoth of the first and the second connectors being aperable for
connecton to an aircralt radio;
an acoustic imaging system gperable {o:
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repeive a sound signal and first data identitying a first directional
focation, relative 10 g first external reference, associated with the
sotnd,

receive second data identifying a direction the user is looking
refative 10 a second external reference,

generate binaural audio signals that represent the sound at a
second directional location when perceived by the user, the
second directional location corresponding fo the first directional
location and adjusted according 1o the divection the user is
fooking. such that the user perceives the direction of the saurce
of the sound {0 be at the first divectional location relative to the
first exiernal reference, and

output the binaural audio signals; and

an accessory device for coupling to either of the first or the second

connector of the headseat, the accessory device comprising:

a mating connector corregponding to the connectors of the headset,
fhe mating connector including a crossover conducior coupled 10
a first and a second terminal within the mating connector;

& position sensor for determining a position of the accessory device;
and

a data connection oulputting data from the position sensor 1o the
acousiic imaging system;

wherel the data from the position sensor comprises the second data
representative of the direction the user is locking relative to the
external reference.

1. The systerm of claim 10, wherein the acoustic Imaging system is
coupled 0 the aircraft radio, and the system is configured (o mix the
binaural audio signals output by the acoustic imaging system with
communications audio signals from the radio and deliver the mixed
signals o the headset.
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2. The gystem of claim 10, wherein the binaural audio signals output by
the acoustic imaging system are provided to the headset
independently of signals from the aircrafi radio.

13.  The system of claim 12, wherein the accessory device further
comprises:
a second data connection receiving the binaural audic signals from the
acoustic imaging system; and
an audio oufput for providing the binaural audio signals to the headset
through the mating connector.

14, The system of claim 10, wherein:
the accessory device further comprises a wireless transmitler for
communication with the acoustic imaging system; and
the acoustc imaging system further comprises a wireless receiver for
communication with the accessory device.

15, The system of claim 10, wherein the first and second data comprise
two-dimensional location data.

16, The system of claim 15, wherein the two-dimensional location data
comprise 5 horizontal angle away from a vertical origin of the first or
second external reference, and a vertical angle away from a
horizontal angle of the first or second external reference.

7. The system of claim 16, where the first external reference comprises
the Earth, the vertical origin of the first external reference comprises
a line parallel o gravity and ahead of the direction an afroraft is
traveling, and the horizonial origin of the first external reference is
the horizon.

8. The system of claim 186, where the second external reference is an
airgraft in which the user is located, the vertical origin of the second
external reference is a line directly In front of the alrgralt and vertical
when the aircraft is level, and the horizental origin of the second
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external reference is in a plane intersecting the user's ears and
parpendicular 1o gravity when the aircraft is level.
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Fig. 3C
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Geblet der Erfindung

Die Erfindung betrifft das Gebiet der Multimediagerdte mit Funktionalitdt zur
Erfassung, Auswertung und Ausqgabe von Daten in Bezug auf sportliche
Aktivitdten oder medizinische Rehgbilitationsmalnahmen, insbesondere das
Gebiet der tragbaren Systeme, dis zur Erfassung, Auswertung und Ausgabe
solcher Daten in Verbindung mit dem Ausiiben sportlicher Aktivitdten geeignet
sind.

Hintergrund

Es besteht elne Vislzahi von verschiedenen Systemen, die s Benutzer beim
Ausliben sportlicher Aktivitaten méglich machen, verschiedenste
leistungsrelevante ungd auf andere Weise intergssante Informationen, wie
beispiclsweise Harzschiagfrequenz, Atemfreguenz, Geschwindigkeit, Zeitdausr
tnd viele weiteren Daten, aufzuzeichnen und zu analysieren, sowohl wihrend
des Ausihens als auch nach dem Auslben der sportlichen Aktivicdt.

Alle diese Svystems haben gemeinsam, dass sie aus mehreren Tellen bestehean,
zurn Beispiel einern oder mehreren Sensoren, wie beispiglswelise elny Pulsgurt,
und giner zentralen Einhelt, wig beispislsweise eine Spartuhr, ein
Fahrradcomputer oder ein Smartphone,

Da viele Benutzer auch gerne Musik oder Radio hiren, wihrend sie sportiiche
Aldivititen auslben, muss der Benutzer oft drel oder mehr Geréte mithringen,
zym Beispiel einen Pulsqurt, einen Fahrradoomputer, einen MP3-Plaver und
ginen Kopthorer,
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Der vorliegenden Erfindung llegt die Aufgabe zugrunde, eine Vorrichtung
bareltzusteiien, die die Funktionalitaten der Viaivahl von bisher benstigten
Geraten bereitstelien kann und dazu leicht und komfortabel zu tragen und
mitbringen und einfach zu bedienan ist,

Zusammenfassung

Diese Aufgabe wird geldst durch die Gegensténde der unabhéngigen
Patentanspriiche, Vorteiihafte Ausfihrungsformen der vorliegenden Erfindung

sind in den abhéngigen Anspriichen beschrigben.

Gemall seinem ersten Aspeki der Erfindung wird eine Vorrichtung beschrieban,
Die heschriehene Vorrichtung weist folgendes auf: {a) ein Gehiuse, das zum
Tragen i einem Ohr gingerichiet ist, (b} sine Bewegungssensoreinhelt zum
Erfassen von Bewegungsdaten, (¢) eine physiologische Sensoreinhelt zum
Erfasser von physinlogischen Daten, (d} sing Datenverarbeitungseinhelt, die
zum Erzeugen von Leistungsdsten basierend auf den Bewegungsdaten
und/oder den physiologischen Daten eingerichtet ist, {e) sine
Signalverarbeitungseinheif, die zum Erzaugen sines Audinsignals basierend auf
den erzeugten Lelstungsdaten eingerichtet ist, und (F) sinen Lautspracher zum
Ausgeben des erzeugten Audiosignals, wobei die Bewegungssensorainheit, die
physialogische Sensoreinheil, der Lautsprechar, die Datenverarbeitungseinhelt
und die Signalverarbeliungseinheil in cem Gehduse integriert sind.

Die beschriebene Vorrichtung 18t zum Tragen im Ohr eingerichtet und dazu
fahig, eigenstindig ein Audiosignal zu erzeugen und sinem Benutzer durch
Ausgabe mittels sines Lautsprechers zur Verfiigung zu stelien, wobei das
ausgegebene Audiosignal auf Bewegungsdaten und/oder physiclogischen
Daten basiert, die von in der Vorrichtung integrierten Sensoreinheiten erfagst
werden. Damit kann der Benutrer Auskinfte in Bezug auf die erfassten
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Bewegungsdaten und/oder physiologischen Daten grhalten, chne die
Vorrichtung mit weiteren Gerdten verbinden zis milssen. Die Vorrichtung biidet
somit eine autonome Einheit, die zum Beispiat in Verbindung mit sportlichen
Aktivitdten vom Benutzer im Ohr getragen werden kann und dabei
verschiedene Informationen in Bezug auf Bewegung und/oder physiologlsche
Parameter {ir den Benutzear in Echizeit bereitstellen kann.

In diesem Dokument bezeichnet ,Sensoreinhelt” insbesondere eine Einheait mit
ginem oder mehreren einzelnen Sensoren, die zum Erzeugen sines oder
mehrerer elekirischen Signale basierend auf elekitische Signale von jedem
einzelnen Sensor eingerichtet ist,

in diesem Dokument bezeichnet . Bewegungssensorginheit" insbesondere eine
Sensecreinhelt, die zum Erzeugen sines oder mehrerer elekirischen Signale in
Abhdngigkeit von Bewegung der Sensareinheit eingerichtet ist, inshesondere
elekirische Signale, die von siner Beschleunigung, Neigung oder Verschiebung
der Sensoreinhelt refativ zu einer oder mehreren vorbestimmien Richtungen
abhdngen.

In diesem Dokument bazeichnet ,Bewegungsdaten” insbesonders eine digitale
Reprasentation von einem oder mehreren elektrischen Signalen, die von der
Bawegungssensorainheit erzeugt werden,

in diesem Dokument bezeichnet physiologische Sensoreinheit™ insbesondere
eine Sensorsinhelt, die zum Erzeugen gines oder mehrerer elekirischan
Signale in Abhéngigkeit von einem oder mehreren physiologischen Werten
gines Benutzers eingerichiat ist,

in dieserm Dokument hezeichnet physiologische Daten™ insbesondere gine

digitale Reprasentation von einem oder mehreren elekirischen Signalen, die

von der physiologischen Sensoreinhelt erzeuglt werden,
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In diesem Dokument bezeichnet  Leistungsdaten” inshesondere Daten, dig
Werte in Bezug auf sportliche Aktivitaten aufweisen. Solche Werte umfassen
inshesondere Werte, die fir die sportliche Aktivitdt beschreibend sind, wie
beispielsweise eine L8nge eiher gelaufenen, gefabrenen oder geschwommensn
Strecke oder einen Mdhenunterschied, sowle Werte, die fiir den Benutzer
beschreibend sind, wie beispleisweise Geschwindigkeit, Atemfrequenz,
Sauerstoffséttigung des Blutes oder Herzschlagfreguens.

Die Datenverarbeitungseinhell ist dazu eingerichiet, sowohi dig
Bewegungsdaten von der Bewegungssensoreinhelt als auch die
physiclagischen Daten von der physiologischen Sensorsinhait, vorzugswelise
als digitale Signale, zu erhalten und zu verarbeiten, um Leistungsdaten durch
Berechnung zu erzeugen. Dabel kdnnen einige Werte der Leistungsdaten allein

basierend auf den physiologischen Daten und nach weitere Werte der
Leistungsdaten baslerend auf sowohl den Bewegungsdaten als auch den
physioipgischen Daten berechnet werdern.

e Signalverarbeltungseinheil ist dazy eingerichiet, oin Audiosignal baslerand
auf Lelstungsdaten derart 2u erzeugen, dass ein Benutzer beim Héren des
Audiosignals einen oder mehrere spezifischen Werte der Leistungsdaten,
Anderungen bel einem oder mehreren spezifischen Werten der Leistungsdaten
und/oder eine Relstion zwischen einem oder mehreren spezifischen Wertern
der Leistungsdaten und entsprachenden Referenzwerten, inshesondere

Schwellenwerten, erkennen bzw. erfalwen kann.

Die Datenverarbeitungseinheit und die Signahverarbeitungseinheit mogen als
ginzeine Verarbeitungseinheiten (Hardware) oder sle mégen als funktionelle
Einheiten auf einem oder mehreran Prozessoren {Software) implementiert
Sel.
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Das Gehduse, in dem die ganze Vorrichtung integriert ist, ist zum Tragen im

Ohr eines Benutzers eingerichtet, Dabe! ist das Gehduse so geformt, dass dis
Varrichtung in einem typischen Ohr gut hineinpasst und festgehalten werden
kann, auch bei sportlichan Aktivitaten. Das Gehduse weist vorzugsweise eine

Offnung auf, die so gestaltet und positioniert ist, dass der Lautsprecher Schall
in den Gehdrgang des Benutzers abgeben kann,

Zusammaenfassend ermdglicht die Vorrichtung, dass ain Banutzer beim
Austiben einer sportlichen Aktivitat mittels Audicausgabe Gber Werle von
Leistungsdaten informiart wird, wobel dig einzelne Werte der Lelstungsdaten
auf Bewegungsdaten und/oder physiolegischen Daten basieren, die wdhrend
der spartlichen Aktivitat jewells von der Bewegungssensoreinhelt und der
physiologischen Sansoreinhelt erfasst werden.

Somit stelit die Vorrichtung eine Vielzah! von Funktionalitéten bereit, ohne
dass weitere Gerite oder externe Sensoren bendtigt werden, Dabel ist die

Yorrichtung sehr kompaky, diskret und angenehm im Uhr zu tragen.

Gemaf einem Ausflihrungsbeispiet der Erfindung welst die
Bewsgungssenscreinheit ein Akzelerometar bzw, einen Beschisunigungssensor
auf,

Das Akzelerometer ist eingerichtet zum Evfassen von Beschlisunigung undfoder
Beschleunigungsanderungen in zumindest einer vorbestimmten Richtung
refativ zu dem Gehduse, In einer bevorzugien AusfOhrungsform ist das
Akzelerometer gin 3D-Akzelerometer, das Beschliaunigungen entlang dreier
aufeinander senkrechten Richtungen erfassen und dref entsprechende

elghkirische Signale ausgeben kann.
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Purch Bearbeitung der Signale von der Bewegungssensoreinheil,
belspielsweise mittels Mustererkennung, kann die Datenverarbeltungseinheit
zum Beispial folgende und weitere Leistungsdaten erzeugen: einen
Schrittzahlwert, einen Distanzwert und einen Geschwindigkeilswert.

Gemal einem welteren Ausfihrungsbeisplel der Erfindung weist dig
physiologische Sensoreinhelt einen Pulsoxymetriesensor auf, das heidt einen
Sensor zur picht invasiven Ermittiung der arteriellen Sauerstoffsdttigung Uber
die Messung der Lichtabsorption,

Der Pulsoxymetriesensor mag zwel unterschiedlich gefiirbte Lichtquelien,
insbesondere Leuchidioden, und einen Fotosensor aufwelsen und ist
vorzugswelse derart in dem Gehduse angebracht, dass die Lichtquellen einen
Bereich der Hautoberfldche im Ohr des Benutzers beleuchten kinnen und der
Fotosensor entsprechende Reflektionen von der Hauloberfidche detektieran
kann, wenn die Vorrichtung imy Ohy des Benutzers angebracht ist. Der
Gehauses derart angebracht sein, dass der Pulsoxymetriesensor sich beim
Tragen der Vorrichtung im Ohr in engem Kontakt mit der Hautoberfliche im
Ohr befindet, inshesonders der Hawtoberfliche im Bereich hinter dem Tragus.
{Als Tragus wird die kisine Knorpelmasse an der Ohrmuschel bezeichnet, die
kurz vor dem Gehbrgang (Porus acusticus externus) aufliegt). Durch
Ansteuerung der Lichtquellen und Verarbaitung des vom Fotosensor
ausgegebenean Signals kann die Datenverarbeitungseinheit zum Beispisl unter
anderem die folgenden Leistungsdaten erzeugen: einen arteriellen
Sauerstoffsattigungswer!, sinen Atmungsfrequenzwert, einen kardiovashkuléren
Flusswert, einen Harzzeifvolumenwert, einen Blutdruckwert und einen
Blutzuckerwert,

Gemal einem walteren Ausflhrungsbeispiel der Erfindung weist das von der
Signalverarbeltungseinhell erzeugte Audiosignal ein oder mehrere
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vorgespeicherte Sprachelemente oder Tonsignale auf, die fir zumindest einen
Wert der Leistungsdaten indikativ sind, das heifit, dass sie akustisch durch
belspielsweise Ton, Tonhéhe, Hall, Echo, Nachklang, Nachschall,
Dreidimensionale Wahrnehmung oder weitere den Zustand und die Verfassung
des Tragers kemmiuniziert.,

Das erzeugte Audiosignal mayg Beispielsweise aus einem Namen sines
Leistungswertes gefolgt von dem gegenwirtigen Wert des Leistungswertes
bestehen, wie beispieisweise ,Geschwindigkeit" gefolgt von (23 Kilometer pro
Stunde®, Geschwindigkelt™ gefolgt von 5 Minuten und 17 Sekunden pro
Kilometer™ oder Herzfrequenz™ gefolgt von 155 Schifige pro Minute®,

Alternativ mag das erzeugte Audiosignal aus efnem Namen des
Leistungswertes gefolgt von einem gepudsten Tonsignal bestehen, wobsl die
Pulsfrequenz und/oder Tonhbhe des gepulsten Tonsignals von dem Wert des
Leistungswertes abhingt. Dabel kann der Banutzer Andarungean in dem
Leistungswert erkennen, indem die Pulsfrequenz und/oder Tonhbhe des
Tonsignals sich &ndern,

Weiter alternatiy mag das erreugte Audiosignal lediglich aus einem gemudsten
Tonsignal, wie das oben beschriebane, bestshen.

Gemalh einem walteran Ausfihrungsbeispie! der Erfindung ist die
Signalverarbeitungseinhell zum Modifizieren vorgespeicherter Audiodaten,
insbesonders Musik, it Abhingigheit von rumindest einem Wert der

Das Modifizieren der vorgespeicherten Audiodaten mag inshesondere darin
bestehen, eine Lautstérke, eine Wiedergabegeschwindigkelt und/oder eing
Tonhbhe der vorgespeicherten Audiodaten in Abhdngigkeilt von dem zumindest
ainen Wert der Leistungsdaten zu reduzieren oder erhShen, Mit anderen
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Warten mag die Signalverarbeitungseinhelt zum Beispiel die Lautstirke,
Wiedergabegeschwindigkeit und/oder Tonhthe der vorgespeicherten
Audiodaten erhithen, wenn die Herzschlagfrequens einen obheren
Schwellenwert Uberschreitet, und reduzieren, wenn die Herzschlagfrequenz
efren unteren Schweallenwert unterschreitet,

Gemaf einem welteren AusfUhrungsbeispiel der Erfindung weist das Geh8use
sinen ersten Abschnitt und einen zweilten Abschnitt auf, wobel der erste
Abschnitt zum Einflhren in einen Gehirgang und der zwelte Abschnith zur
Befestigung in einer Ohrmuschel eingsrichtet gind, wobet eing Form und/oder
GriBe des zwelten Abschnittes anpassbar ist.

Der erste Abschnitt ist im Wesentlichen kegelfdrmig und so geformt, dass er in
einem auBeren Teil des Gehérgangs hineinpasst. Der Lautsprecher ist
vorzugsweise innerhalb des ersten Abschnittes angebracht, um Schall direkt in
den Gehdrgang hinein abzugeben,

Der zweite Abschnitt ist so geformt, dass er in der Concha der Ohrmuschel
eines typlachen Ohrs eingesatzt und dort festgehalten werden kann, Die Form
und/oder GriBe des zweiten Abschnittes mag zum Belspiel durch Hinzufligen
sedbstklebenden Materisls auf einem Tell der Oberfiiche des zweiten
Abschnities angepasst werden,

Das gesamte Gehduse mag insbesondere aus Kunststoff gefertigt sein. Die
Offnungen fUr Lautsprecher, Sensoren usw, mdgen wasserdicht abgedichtet

sein, so dass die Vorrichtung auch belm Schwimmen verwendet werden kann.

Gemdl einam welteren Ausfihrungsbeispiel der Erfindung weist die
Vorrichtung ferner eine kapazitive Sensoreinheit auf, die an einer Oberfldche
des Gehduses derart angeordnet ist, dass sis von einem Benutzer berlhet
warden kann, wenn dis Vorrichtung im Ohr des Benutzers angebracht ist.
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Die kapazitive Sensoraeinheit mag insbesondere auf einer Oberflache des

Gehiuses angebracht sein, die nach aulen zeigt, wenn die Vorrichtung im Ohr
angebracht ist,

Die kapazitive Sensoreinheit ist eingerichtet zum Erfassen von Berihrungen,
inshesondere kigpfenden oder streichenden Berlihrungen, die zum Beispiel mit
ginem Finger vom Benuitzer getatigt werden.

Gemdh einem welleren Ausfithrungsheispie! der Erfindung welst die
Vorrichtung ferner ain Milrofon auf, insbesonders sin
Knochenleitungsmikrofon, das zum Erfassen von Benutzersprechen,
inshesondere von vom Benuizer gesprochenen Sprachbefehls, singerichiet ist.

dass Benutzersprechen erfasst werden kann, ohne {oder nur geringfigig) von
Umgebungagerduschen beeinflusst zu werden.

Gemdh einem weiteren Ausfihrungsbeisplel der Erfindung weist die
Vorrichtung ferner eine Elektrosnzephalografie-Sensoreinhelt
{Gehirnstrommessung) auf, die zum Erfassen eines elekirvischen Signals an
einer Hautoberfiiche eines Benutrers eingerichtet ist.

Durch Mustererkennung kdnnen aus demn erfassten elekirischen Signal
vorhastimmte Gehirnaktivitdten beim Benutzer erkannt werden, insbesondere

parséniich aufregende Gedankan.

Gemal einem welteren Ausflhrungsbelspiel der Erfindung weist die
Vorrichtung ferner seine Steusreinhelt auf, die in dem Gehduse integriert ist
und ferner zum Steuern der Yorrichtung in Abhdngigkelt von Beriihrungen, die

von ger kapazitiven Sensoreinheit erfasst werden, und/oder in Abhangigheit
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von Benytzersprechen, das von dem Mikrofon erfasst wird, und/foder in
Abhangighkelt vory ginem alektrischen Sighal, das von Blekifroenvephalografie-
Sensoreinhait srfasst wird.,

Somit kann der Benutzer beisplelswelse die Funktionalitat der Vorrichtung
durch Berlihren der kapazitiven Sensoreinheit, durch Aussprechean von
Sprachbefehlen und/oder durch vorbestimmte Gedanken steuern.

Sensorainheit ein erstes Steuersignal ausidsen, zwel aufeinandearfolgende
kurze Berihrungen ein oweites Steuersignal ausldsen usw, Deg Weiteren mag
ein Streichen nach oben, nach unten, nach vorne und nach hinten jeweils
vorbestimmie Steuersignale suslbsen.

GeméB einem welteren Ausfithrungsbeispiel der Erfindung weist die
Vorrichtung fernar einen Kontaktsensor auf zum Detelttieren, ob die
Yorrichiung im Ohr angebracht ist,

Der Kontakisensor mag insbesondere kapazitlv sein und auf elnem Tell der
Oberflache des Geh8uses angebracht sein, der beim Tragen im Ohr die
Hauvoherftdche kontaktiert. Wenn der Kontakisensor eine Zeit fang kein
Kontakt mit eher Hautoberfldche registriert hat, kann dig Vorrichtung
beispielsweise in einem Standby~Modus geschaltet oder ganz ausgeschaltet
werdean.

Gemal einem weiteren Ausflihrungsbaispiel der Erfindung weist die
Vorrichtung ferner ginen Spelcher auf zum Speichern der van der
Datenverarbeitungseinheil erzeugten Lelstungsdaten.

Durch Abspeichern der Leistungsdaten kéinnen diese spater vom Speicher

ausgetesen und extern verarbeitel werden. Des Welteren kénnen im Laufe
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einar sportlichen Aktivitdt auf die abgespeicherten Leistungsdaten zugegriffen
werden, um beispielsweise Durchschnittswerte zu berechnen oder Vergleiche
mit fritheren Aktivitdten durchzufihren,

Gemal einem weiteren Ausfihrungsbeispiel der Erfindung weist die
Vorrichiung ferner eing Im Gehause integrierte Kommunikationseinhelt auf zur
drahtiosen Datenkommunikation mit einem externen Gerdt,

Die Kommunikationseinhell mag insbesondere eine Bluetooth-Einheit sein, mit
dar eine drahtiose Datenkommunikation mit einem oder mehreran externen
Gerdten durchoeflhel werden kann, wie zum Beisplel einem Mobiltelefon,
ginem Smartphone, einem Tablet, sinem Laptop-Computer usw. Des Weiteren
kann eine Datenkommunikation mit einer weiteren dhnlichen ader gleichen
Vorrichtung erfolgen, zum Belsplet elner Vorrichtung die zum Tragen im
anderen Chr eingarichtet ist. Die Kommunikationseinhell mag alternativ eine
infrarot-Einhelt sein, dis eine Datentibartragung mit modulisrtem infrarotem
Licht ermbglicht.

Gemal einem wetteren Ausfthrungsbelsplel der Erfindung weist dis
Varrichtung farper aine Nahfeldkommunikationselnheit (NFC-Einheit) auf.

e NFC-Einhelt ermoglicht ein Speichem undfoder Auslesen verschindener
Daten in bzw. aus der Vorrichtung, zum Beispiel Identifikationsdaten des
Benukzers oder GPS-Daten, die die letzie Position der Varrichtung angehen.
Solche GPS-Daten kinnen zum Beisplel regeiméBig von einem Smariphone
Ghertragen werden,

Gemdl einem zweiten Aspekt der Erfindung wird ein Systemn beschrieben, das

pwet Vorrchiungen gemad dem ersten Aspekt ader elner der oblgen

Ausflhrungsformen aufweist, wobel beide Vorrichtungen zum drahtlosen
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Datenkommunikation miteinander eingerichiet sind, inshesondere mittels
Bluetcoth,

Dig eine der beiden Vorrichtungen funidioniert vorzugsweise als primére
Vorrfchtung {Master) in dem System, in dem Sinng, dass diese Vorrichtung
Steuer~ und Datensignale an die zweite {sekunddre) Vorrichtung dbermittelt,
wobei inshesondere Sensorsignale, die von der sekundédren Vorrichtung erfasst
und an die primérs Vorrichtung Gbermittelt werden, bel der Erzeugung von

Steuer- und Datensignalen in der primaren Vorrichtung beriicksichtigt werden.

Die beiden Vorrichtungen kdnnen das gleiche Audiosignal oder zwel

unterschiedliche Audiosignale ausgsben,

Gemal einem Ausfihrungsbeispiel der Erfindung ist die
Signalverarbeltungseinheit von zumindest einer der beiden Vorrichtungen dazu
gingerichtetl, ein binaurales Audiosignal basierend auf den erzeugten
Lelstungsdaten zu erzeugan,

In dissem Dokument bezeichnet ,binaurales Audiosignal® inshesondere einy
Audipsignal, das beim Ausgeben in den beiden Ohren sines Benutzers einen
réumilichen Héreindruck mit genauer Richtungsiokalisation harvorruft, Mt
anderen Watten kann der Benulzer einer einzelnen Komponente, wie
beispielsweise einem gepulsten Tonsignal, eines binauralen Audiosignals sine
bestimimte Position im dreidimensionalen Raum zuordnert.

Das binaurale Audiosignal mag dazu verwendet werden, Werte in Bezug auf
verschiedene Leistungsdaten an verschiedenen vorbestimmben Stellen im
dreidimensionalen Raum um den Kopf des Benutzers herum wiedsrzugeben,
wie zum Beispiel ein erstes gepulstes Tonsignal vder Sprachsignal begl eines
ersten Leistungswertes an einer Stelle links oben und zweites gepulstes
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Tonsignal oder Sprachsignal bzgl. eines 2welten Latstungswertes an einer
Stelle vorne unten,

Das binaurale Audiosignal mag ferner dazu verwendet werden, Anderungen
bel einem Leistungswert relativ zu einem vorbestimmten Referenzwert durch
Anderung der Wiedergabeposition erkennen zu lassen. Dias kann zum Beispiel
so erfolgen, dass die Position einer Komponeante des Audiosignals nach oben
oder vorne verschoben wird, wenn ein Leistungswert einen vorbestimmten
Referenzwert oder Schwellenwart Gbersteigt, wobel die Menge der
Verschiebung von der Differenz zwischen dem Leistungswert und dem
Referenzwert abhingt. In Shnlicher Welse kann die Position der Komponents
des Audiosignals nach hinten oder unten verschoben werden, weny der
Leistungswert den {cder einen anderen) Referenzwert oder Schwellenwert
unterschreitet. Veranschaulichend kénnte dies so umgesetzl werden, dass ein
gepulstes Tonsignal in Bezug auf der Herzfrequenz des Senutzers auf Hihe der
Ohren zu héren ist, solange die Herzfrequenz sich in einem vorbestimmten
Bereich befindet, wie etwa 130-140 Schidge pro Minute, nach oben
verschoben wird, wenn die Herzfrequenz den maximalen Wert des
yorbestimmten Bereichs Uberschreitet, und nach unten varschoben wird, wenn
die Herzfraguenz dan minimalen Wert des vorbestimmten Bersichsg
unterschreitet.

Gemal einem weiteren Ausfiihrungsbeispiel der Erfindung weist zumindest
eine der Vorrichtungen ein Knochenleltungsmilrofon auf und belde
Vorrichtungen weisen ein Mikrofon auf, das zum Erfassen von

Umgebungsschall eingerichtet ist.

Ras Knochenleltungsmikrofon ist insbesondere zum Erfassen von
Sprachbefehien eingerichtet, die vom Benutzer zur Steuerung des Systems
ausgesprochen werden, Dabel kann der von den extermen Mikrofonen erfasste

Umgebungsschall zur Rauschminderung verwandet werden, um die Erkennung
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der Sprachbefehie zu verbessern. Die Erkennung der Sprachbefehle sowie die
Verarbeltung zur Rauschminderung arfolgen vorzugsweise in einer
entsprechenden Signalverarbeitungseinheit, die in der priméren Vorrichtung
des Systems integriert ist.

Gemafl einem weiteren Austihrungsbeispiel der Brfindung welst zumindest
eine der Vorrichfungen eine Erkennungseinheit auf, die zum Erkennen
varbestimmter Bewegungsmuster eingerichtet ist, die bei straichenden

Berthrungen einer Kirperoberfldche eings Benutzers entstehen.

Die Erkennungseinheit ist insbesondere dazu eingerichtet, ein Signal von dam
Knachenleftungsmikrofon in der primaren Vorrichtung und Signale von den
nach aufien gerichteten Mikrofonen der beiden Vorrichtungen zu erhalten und
verarbeaiten. Die Verarbeitung weist inshesonders eine Analyse des zeitlichen
Vertauls der Tonhihe (Freguenz) und Lautstérke fiir jedes der drei Signale auf.
Diege Verarbeltung der Schalisignale, die sich jewsils durch und um den
Kérpar des Benutzers herum fortpflanzt haben, ermdglicht eine Erkennung von
vorbestimmien Bewegungsmuster, insbesondere die Erkennung einer Richtung
einer streichendean Berlhrung der Kérperoberfldche des Benutzers, Elne solche
Erkennung basiert auf dis Tatsache, dass die Tonhdhe und Lautstérke des von
einem der Mikrofone erfassten Signals im Laufe der Bewegung zunimmt, wenn
dig Bewegung in Richtung zu dem Mikrofon hin erfolgt, und abnimmt, wenn
die Bewegung von dem Miloofon weg erfolgt. Eine Analyse des Signals von

Bewegimg nach oben oder unten gerichtet ist. In dhnlicher Weise ermaglicht
gine Analyse der Signale von den beiden nach auBen gerichteten Mikrofonen
gine Erkennung, ob die Bawegunyg nach links oder rechts erfolgt. Durch
weltern Analyse aller dref Signale kinnen auch schrige Bewegungen erkamnt
werden,
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Mit anderen Worten kann die Erkennungseinhell erkennen, wenn der Benutzer
heispielsweise einen Finger von links nach rechis oder van oben nach unten
Obar seine Wange, Brust oder seingn Bauch zieht.

5 Die Erkennung solcher Bewegungsmuster bzw, Bertthrungsmuster kann
vortaifhafterweise zum Steuern der Vorrichtungen baw, des Systems
verwendet werden. Genauer gesagt kann jedes erfasshares Bewegungsmuster
mit einem vorbestimmten Steuerbefehl verkndpft sein. Zum Beispiel kann eine
Bewegung nach oben die Wiedergabelautstdrke erhthen und eine Bewegung

10  nach obhen die Wisdergabelautstrke reduziaren,

Gemah einem dritten Aspekt der Erfindung wird ain Verfahren beschrieben.
Dias beschriebene Verfahren weist die folgenden Schritte auf: (a) Erfassen von
Bewegungsdaten mittels einer Bewegungssensoreinheit, {b) Erfassen von

15 physiologischen Daten mittels einer physiologischen Sensorsinheit, (¢)
Erzeugen von Leistungsdaten basierend auf den Bewegungsdaten und/oder
den physiclogischen Daten mittels einer Datenverarbeltungseinhel, {d}
Erzeugen eines Audiosignals basierend auf den erzeugten Leistungsdaten
mittels siner Signalverarbeltungseinhelt, und {e) Ausgeben des erzeugten

20 Audiosignals mittels eines Lautsprechars, wobel die Bewegungssensoreinheit,
die physitlogische Sensoreinheit, der Lautsprecher, die
Datenverarbeitungseinhelt und die Signalverarbeitungseinheit In sinem

Gehduse integrier sind, das zum Tragen im Ohr elngerichiet ist.

2%  Das beschriebene Verfahren basiert im Wesentlichen auf der gleichen
Erkenntnis wie die oben beschrigbene Yorrichtung gemat dem ersten Aspekt
und den Ausfhrungshelspielan davon, ndmilich dass Bewegungsdaten und
physiologische Daten in giner elgensténdigen Vorrichtung erfasst und
verarbeitet werden, um ein Audiosignal in Abhdingigkeit von erzeugten

30 Leistungsdaten zu erzeugsn und auszugeben,
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Gemdl elnem vierten Aspekt der Erfindung wird eine Verwendung einer
Vorrichtung oder eines Systems gemh dem ersten Aspekt oder zwelten

Aspekt oder einem der obigen AusfOhrungsbeispiele als Headsel in Verbindung

ginem Mobiltelefon, Smariphone oder Tablet,

Die Verwendung als Headset ermdglicht unter anderem, dass die
varschiedenen Steuerungsfunktionalitdten der Vorrichtung bzw. des Systems
zum Steuern der mobllen Kommunikationsvorrichiung eingesetzt werden und
dass Daten, wie belsplelsweise GPS-Daten oder Sprachbefehle von elner auf
der mobilen Kommunikationsvorrichtung laufenden Navigationsanwendung, an
die Vorrichiung oder das System {bermittelt wird,

Die Erfindung kann sowohi mitlels eines Computerprogramms, thh. elner
Software, als auch mittels einer ader mehrerer spezieller elektrischer
Schaltungen, d.h. in Hardware oder in beliebig hybrider Form, d.h. mittels

Software-Komponenten und Hardware-Kompaonenten, realisiert werden.

Es wird darauf hingawlesen, dass Ausflhrungsformen der Erfindung mit Bezug
auif unterschiedliche Erfindungsgegensténde beschrisben wurdan,
Insbesondere sind einige Ausfihrungsformen der Erfindung mit
Verfahrensanspriichen und andere Ausfithrungsformen der Erfindung mit
Vorrichtungsanspriichen beschrieben. Dem Fachmann wird jedoch bet der
Lektire dieser Anmeldung sofort klar werden, dass, sofern nicht explizit
anders angegeben, zusdtzlich v einer Kombination von Merkmalen, die zu
Kombinatlen von Merkmalen méglich ist, die zu unterschisdlichen Typen von
Erfindungsgegenstidnden gehéren.
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Weitere Vortelle und Merkmale der vorliegenden Erfindung ergeben sich aus
der folgenden beispiethaften Beschrelbung elner bevorzugten
Ausflhrungsform.

Kurze Beschraibung der Zelchnungen

Figur 1 zeigt ein Blockdiagramm von elner Vorrichtung gemaf einem
Ausfihrungshelspiel.

Figur 2A zeigt eine erste Ansicht einer Yorrichtung gemiBl einem
Ausfihrungsbeispiel.

Figur 2B zelgt cine 2weite Ansicht giner Vorrichtung gemés cinem
Ausfihrungsbeispiel.

Figur 2C zeigt eine dritte Ansicht eingr Vorrichtung gemaf einem
ausfibrungsheispiel,

Detalllierte Beschratbhung

Figur 1 zeigt eln Blockdiagramm einer Vorrichiung gemaB sinem
Ausfithrungsbeispiel. Die Vorrichtung ist in einem Gehduse integriert, das zum
Tragen im Ohr eingerichiet {st und weiter unten in Verbindung mit den Figuren
28, 2B und 2C ndher beschrieben wird, und welst eine
Datenverarbeitungseinheit 1, eine Signalverarbeilungsainhelt 2, einen
Lautsprecher 3, ein Akzelerometer 4 und ein Pulsoximeter bzw. einen

Pulsoximetriesensor 5 aul.
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Die Datenverarbeitungseinheit 1 erhéit Daten von dem Akzelerometer 4 und
dem Pulsoximeter 5 und verarbeitet diess, um Leistungsdaten, wie zum
Belspiel eine Schrittzahl, eine Distanz, sine Geschwindigkelt, eine arterielle
Sauerstoifsdttigung, eine Atmungsfreguenz, einen kardiovaskuldren Fluss, ain
Herzzeltvolumen, einen Blutdruck, einen Blutzuckerwert usw., zu erzeugen
bzw. berechnen. Die Leistungsdaten werden an die Sionalverarbeitungseinheit
2 tbermittelt und von dieser zum Erzeugen sines Audiosignals verwendet, das
durch den Lautsprecher 3 ins Ohr des Benutzers ausgegeben wird, Das
Audiosignal wird so erzeugt, dass der Benutzer belm Hbren des
enhtsprechenden Schalls Informationen ber zumindest einen Wert der
Leistungsdaten erfahren kann. Dies kann durch Ausgabe von Sprachelementen
{zum Beispie! vorgespeicherten Zahlen und Wértern) oder gepulsten

Tonsignalen, durch Manipulation von Musik oder in sonstiger Weise erfolgen,

Die Vorrichiung welst ferner eine zentrale Steuereinhelt baw, Steuerung ¢ und
einten Speicher 11 auf. Die Steuerung 9 ist mit der Datenverarbettungseinheit
1, der Signalverarbeitungseinhelt 2, und dem Spelcher 11 verbunden und dazu
eingerichiet, diese Einhelten zu steuern und Informationen von diesen
Einheiten zu erhalten oder auszulesen. Die Steusrung 9 steuert zum Belspial
weiche der von der Datenverarbeitungseinhelt 1 erzeugten Lelstungsdaten, die
Signalverarbeltungseinhelt 2 belm Erzeugen des Audiasignals berlicksichtigen
soll, zum Beispiel ob das Audiosignal gerade Auskun®t iber Herzfrequenz,
Geschwindigkeit oder was anderes geben sofl. Die Steuerung kann auch die
Signalverarbeitungseinheit 2 derart stegen, dass im Speicher 11
abgespeicherte Musik oder &hnliches (beispielsweise ein Hérbuch) unabhingig
von den Leistungsdaten wiedergegeben wird,

Die Steuereinheit 9 ist dos Weiteren mit einem ersten Mikrofon 7, elnem
zweiten Mikrofon 14, einer Berlihrungssensoreinheit 6, einer EEG-Einheit -
{Elekiroenzephalografie-Einheil) 8, elner Kontakisensoreinheit 10, einer
Bluatooth-Einheit 12 und siner NFC-Einheit {Nahfeldkommunikationseinheit}
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13 verbunden. Disse Einhelten sind auch im Gehiuse integriert und
ermdglichen generell, dass der Benutzer die Funktionalitdten der Vorrichtung
beeinflussen brw. steuern kann und dass die Varrichtung mit elnem externan
Gerat, wie beispielsweise einer dhnlichen Vorrichtung, sinem Smartphone oder

einem Rechner kommurnizieren kann.

Das erste Mikrofon 7 ist ein Knochenleitungsmikrofon, das so im Gehduse
angebracht ist, dass es Schall erfassen kann, der durch den Schédelknochen
geleitet wird, zum Beispiel beim Sprechen. Eine Funktion des aersten Mikrofons
7 ist Banutzersprachen zu erfgssen, zum Beispiel Sprachbefehie zur Steusnung
der Vorrichtung oder das Benutzersprachan, wenn dis Vorrichtung als Headsst
in Verbindung mit einem extermen Gerat verwendet wird.

Das zweite Mikrofon 14 ist s im Gehduse angebracht, dass es insbesondere
Umgebungsschall erfassen kanrn. Durch Verarbeitung der Signale von sowohi
dem ersten Mikrofon 7 als auch dem zwelten Mikrofon 14 kénnen stbrende
Umgebungsgerdusche von dem Benutzersprechen filtriert werden, was die
Verwendung als Headset sowie die Erkennungsqualitat von Sprachbefehien
verbessert, Eine weltere Anwendung der beiden Mikrofonsignale ist die
Erkennung von akustischen Gesten, das heibt die Erkennung von bestimmten
hewegten oder streichenden Berlihrungen der Kdrperoberflache, Genauer
gesagt mag eine akustische Geste zum Beispiel darin bestehen, dass dar
Banutzer eine schnelle streichands Bewegung UGber seing Haut oder Kleldung
in eine bestimmie Richtung {senkrechi, waagerecht usw.) mit einem Finger
macht, wobel der Finger durch die ganze Bewegung die Haut oder Kieldung
berithrt. Durch solche streichende Bewegungen entsteht Schall und durch
Analyse der von den Mikrofonen 7 und 14 aufgenommenen Signaie kann
Richtung, Geschwindigksit und weltere Eigenschaften der Geste erlicannt und in

Steuersignale umgesetzt werden,
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Die Berhrungssensoreinhelt § weist eine Platte mit einer Vielzah! von
kapazitiven Sensoren auf und ist aul einem Tell der Oberflache des Gehéuses
so angsbracht, dass der Benulzer sie mit dem Finger berdihren kann, wenn dig
YVorrichtung im Ghr getragen wird. Mit anderen Worten befindet sich die
Berithrungssensoreinhelt 6 auf ainer Oberflache des Gehduses, die vom
Gehdrgang weg zeigt. Burch Streichen und/oder Klopfen mit dem Finger auf
der Berlhrungssensoreinhelt 8, kann der Benutzer die Vorrichtung steuern,
Beispielswelse kann die Steuersinhalt 9 eine streichende Bewegung nach oben
ot einer Lautstérkeerhiéhung und sing streichendes Bewegling nach unten mit
einar Lautstarkenreduktion verkniipfen und die Sighalverarbeitungseinheit 2
dementsprechend ansteuern. In dhnlicher Welse kann die Steuersinhelt rum
Belspiel ein einmaliges Klopfan auf der Berlhrungssensoreinheit § mit einem
Funktionswechsel und el rweimal wiederholtes Klopfen mit sinem Auswahl

einer Funktion verkndpfen.

Die BEEG-Einheilt 8 weist eine Mehrzahl von Blektroden auf, die so an der
Oherfldche des Gehauses angebracht sind, dass Messungen von elektrischan
Potenzialen an der Hautoberflache im Ohr durchgefiihrt werden kdnnen. Diese
Messungen wardean von der Steusreinheit analysiert und mit vorgespeicherten
Messungen verglichen, um bestimmte Gedanken des Benutzers zu erkennen
und als Steuerbefehle zu banutrer. Zum Belsplal kann das htensive Denken
an das eigene Lieblingsessen eine Ansage des bisherigen Kalorienverbrauchs

ausidsearn,

Die Kontaktsensoreinheil 10 welst elnen kapazitiven Sensor auf, der so im
Oberfldchenbereich des Gehiuses angebracht ist, dass er heim Tragen Im Ohr
die Hautoberflache des Benutzers kontaktiert. Somit kann die Steuerung 9
arkennen, ob dis Vorrichtung verwendet wird oder nicht und dementsprechend
vergchiedene Steuersignale erzeugen. Zum Belspiel Kdnnen
Stromverbrauchintensive Funktionalit8ten ausgeschaitet werden einige
Minuten nachdem die Vorrichiung aus dem Ghyr genomman wurde,
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Die Bluetooth-Einheit 12 dient zur drahitiosen Kommunikation mit anderen
Vorrichtungen (zum Beispiel einer im anderen Obr getraganer: Vorrichtungen}
oder externen Gerdten (Mobitelefon, PC usw.). Bel Kommunikation mit einer
Vorrichtung im anderen Ohr des Benutzers knnen Sensorsignale von beiden
Seiten berlicksichiigt werden, um eine verbesserte Prézision in den
Leistungsdaten zu erreichen. Ferner kann das erzeugte Audiosignal
stereofonisch oder binaural bearbeitel werden. In soichen Systemen
funktlonlert die eine Vorrichtung als primére Varrichtung oder Master in dem
Sinne, dass sie Daten von baiden Vorrichtungen erhdit und verarbeitet und dis

jewells auszugebende Audiosignale definiert.

Kommunikation mit elnem externen Gerdt kann wahrend Banutzung der
Yorrichtung, das helBt wihrend der Auslibung einer sportlichen Aktivitay,
stattfinden. In diesem Falle kbnnen Daten, wie beispielsweise Musik- oder
GPRS-Daten, von dem Gerat an die Vorrchtung Gbertragen werden und dort
verwendet oder gespeichert werden, Gleichzeitig kdnnen Daten, wig
beispielsweise arfasste Sensordaten oder baraechnete Leistungadaten, von der
Varrichtung an das Gerat Obertragen warden. Dies erméglicht auch eine
Benutzung der Vorrichtung als Headset in Verbindung mit
Kommunikationssnwendungen.

Kommunikation mit dem externen Gerdt kann auch erfolgen, wenn die
Vardchtung nicht im Ohr benutet wird, beispislswelse um die verschiedenen
oben beschriebenen Steuerungsmoglichkelten zu konfigurieren, um
Schwellenwerta {zum Beispis! fir Herzfrequenz, Atemfrequenz, Distanz, Zeilt
oder Geschwindigkeit stc.) festzulegen nder um Laistungsdaten zur externen
Verarheftung auszulesen, Dies erfalgt sweckmafiig mittels siner speziellen

Anwandung oder App.
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Die NFC-Einhelt 13 ermbglicht Kommunikation mit einemn
Nahfeldkommunikationsfahigen Gerat, zum Beispiel ein Smartphone, wenn
dieses in die Ndhe von der Vorrichtung gebracht wird. Dabel kdnnen
Konfigurationsdaten vom Smartphone an die Vorrichtung Obertragen werden
ader in der Vorrichtung gespeicherte Daten, wie zum Beisple!
Kontaktinformstionen fir den Benutzer, knnen ausgelesen werden. Diese
Informationen kbnnen nitzlich sein, wenn die Varrichtung verloren
aifgefunden wird oder in Verbindung mit einem Unfall.

Die Fouren 24, 2B und 2C zeigen verschindens Ansichian siner Vorrichtung 20
gemafl einem Ausflihrungsbeispisl, insbesondere die Form des Gehdusas, in
welchem samiliche Einheiten der Vorrichtung 20 integriert sind.

Die Figur 2A zeigh eing Ansicht einer Vorrichtung 20, die ein Gehduse aufwesist.
Das Gehause st aus Kunststoff, beispielswelse Silikon, gefertigh und welst
grundsatziich einen ersten Abschhitt 21 und einen aweiten Abschnitt 22 auf,
Der erste Abschnitt 21 ist zum Einflhren in den Gehdrgang eines Benutzers
und der zwelte Abschnitt 22 ist rur Befestigung in der Ohrmuscheal des
Benutzers gebildet, Dabei ist der erste Abschnitt 21 im Wesentlichen
Kegelférmig, um in dem auleren Tell des Gehdrgangs gut hineinzupassen. Im
Endbereich des ersten Abschnittes 21 ist ein elastischer Kragen 24
vorgesehen, der beim Tragen der Vorrichtung 20 im Ohr als Abdichtung
funktioniert, so dass die Vorrichtung 20 den Gehdirgang des Benutrers
blockiart, Der zweite Abschnitt 22 ist so gaformt, dass er in Concha der
Ohrmuschel eines typischen Ohrs eingesetzt und dort festgehalten werden
kann.

Das Gehause weist ferner eine Oberfldche 13 auf, die dem Gehdrgang
abgewandt ist und somit vom Benutzer zum Belspiel mit einern Finger
arreichbar ist, Die Oberflache 23 welst insbesondere eine kaparitive

Sensoreintiait aul zum Srfassen von Steuerbefehie vom Benutzer, zum Belsplel
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wenn der Benutzer mit seinem Finger an der Oberfldche 23 klopft oder {iber
die Obarflache 23 i einer bastimmten Richtung streicht. In der Néhe von der
Cherflache 23 weist das Gehuse sine schiieBbare Oifnung 25 auf, durch
welche einen {nicht gezeigten) Stecker an einen Biichse gekoppelt werden
kann, um die Batterie der Vorrichtung 20 aufzuladen oder um Daten mit der
Yorrichtung 20 auszutauschen,

Das Gehduse welst farner eine Offnung 26 auf, die an einer Stelle in der
Gberflache des Gehéuses angebracht ist, die beim Tragen der Vorrichtung 20
im Ohr die Haut, insbesondere im Bereich hinter dem Tragus, eng kontaktiert,
Die Offnung 26 mag einen Pulsoxymetriesensor enthaiten, der zwel
unterschiediich geférbte Uchtauelien, inshesondere Leuchtdioden, und ginen
Fotosensor aufweist, In diesem Fali ist die Offnung 26 so in dem Gehéuse
angehracht, dass die Lchiguellen einen Bereich der Hautoberfliche im Ohr des
Benutzers beleuchten kdnnen und der Fotosensor entsprechende Reflektionen
von der Hautoberfldche detektieren kann, Die Offnung 26 mag alternativ ein
Knochenieitungsmikrofon enthalten. In einem System mit zwei Vorrichtungen,
eine fiir das linke Ohr und eine fir das rechte Ohr, mag die eine Vorrichtung
den Pulsoximetriesensor und die andere Vorrichtung das
Knochenleitungsmikrofon aufweisen,

Die Figur 2B zeigt eine welters Ansicht der Vorrichtung 20, wobel die
Operfidche 23 im Vordergrund 2u sehen ist. Die Oberfldche 23 weist eine
spalt~ oder schiitzformige Offnung 27 auf, die von auflen komrnender Schall an
ain {nicht gezeigtes) Mikrofon durchidsst. Die Vorrichtung 20 weist ferner eine
Manschette oder Hilse 28 auf, die einen Teail der Oberfldche 23 umschiieBt und
zum Anpassen der GréBe der Vorrichtung an dem Ohr eines Benutzers dient.
Die Manschette 28 ist aus weichem Kunsistofl gefertigt und (Sshar von dem
Gehduse, Somit kann der Benutzer verschiedene Hilsen 28 mit verschiedenen
Grofien ausprobleren und digjenige auswdhlen, die die beste Passform
bereitstelit,

Page 184 of 322



i0

WO I8/ 118877 PCT/EP2DINO31356

~ 2 -

Die Figur 2C zeigt noch sine weitere Ansichi der Vorrichiung 20, wobel die
Vorrichtung in Vergleich mit der Ansicht in Figur 2B um 180° gedreht ist.
Sowie der Kragen 24 als auch das Ende des ersten Abschnittes, das in den
Gehdrgang am tiefsten hineinragl, weisen Offnungen 29 auf, durch welche der
Schall, der von sinem in der Vorrichiung integrierten Lautsprecher erzeugt

wird, ausgegeben werden kamnn.
Die Offnungen 25, 26, 27 und 29 sind alle wasserdicht abgedichtet, so dass

die Vorrichtung 20 auch beim Schwimmen oder Regen verwendet werden
xann.
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Patentanspriiche

1. Yorrichiung aufwelisend:

gin Gehause, das zum Tragen in einem Ohr eingerichtet Ist,

sine Beweagungssensoreinhell zum Erfassen von Bewegungsdaten,

eine physiologische Sensoreinhait zum Erfassen von physiologischen
Daten,

eine Datenverarbaitungseinhelt, die zum Erzeugen von Leistungsdaten
basierend auf den Bewegungsdaten und/oder den physiologischen Daten
gingarichter s,

eine Signalverarbeitungseinheit, dis zum Brzeugen eines Audiosignals
basierend auf den erzeugten Leistungsdaten eingerichtet ist, und

ginen Lautsprecher zum Ausgeben des erzeugten Audiosignals,

wobal die Bewsgungssensareinheit, die physiologische Sensorginheit,
der Lattspracher, die Datenverarbeltungseinheit und die

Signalverarbeitungseinheit in dem Gehduse integriert sind.

2 Yorrichtung gemad Anspruch 1, wobel die Bewegungssensorsinhelt efn
Alkzelerometer aufweist,

3, Varrichtung gemaB Anspruch 1 oder 2, wobei die physiologische
Sensoreinhelt einen Pulsoxymetriesensor.

4, Vorrichtung geméfh einem der vorhergehenden Anspriiche, wobel das
von der Signalverarbeitungsseinheit erzeugte Audiosignal ein oder mehrere

ginaen Wert der Leistungsdaten indikativ sind,
5. Vorrichtung gemél einem der vorhergehenden Anspriche, wobel die

Signalverarbeitungseinheit zum Modifizieren vorgespeicherter Audlodaten in

Abhiingigkelt von zumindest einem Wert der Leistungsdaten eingerichtet ist,
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G, Vorrichiung gemad eihem der vorhergehenden Anspriche, wobet das
Gehatse einen ersten Abschniit und einen zwelten Abschnitt aufweist, wobei
der erste Abschnitt zum Einfihren in einen Gehérgang und der zwelte

Abschnitt zur Befestiguing in einer Ohvmuschel eingerichtet sind, wobel eine

7. Vorrichtung gemad einem der vorhergehenden Anspriiche, ferner
aufwelsend eine kapazitive Sensoreinhelt, dis an elner Oberfliche des
Gehduses derart angeordneat ist, dass sie von einem Benutzer herlhrt werden
kanm, wenn die Yorrichtung im Ohr des Benutzers angebracht ist,

B, Vorrichtung gemaB sinem der vorhergehenden Ansprilche, ferner
aufwelsend ain Mikrofon, insbesondere ein Knochenleltungsmikrofon, das zum
Erfassen von Benutzersprechen, insbesonderg von vom Benutzer
gesprachenen Sprachbefehle, elngerichtet ist,

g, Vorrichtung geméhb elnem der vorhergehenden Anspriiche, fernar
aufweisend eine Elektroenzephalografie-Sensgoreinhelt, die zum Erfassen eines

glekirischen Signais an einer Hautoberfléche eines Benutzers singerichtet ist,

18,  Vorrichtung gemaB einem der Anspriiche 7 bis 9, ferner aufweisend eine
Steuersinheit, die in dem Gehduse integriert ist und ferner zum Steusm der
Varrichtung in Abhéngigkeit von Berlhrungen, die von der kapazitiven
Sensoreinhell erfasst werden, und/foder in Abhéngigkeit von
Benutzersprechen, das von dem Mikrofon erfasst wird, und/foder in
Abhingigkelt von elnem elektrischen Signal, das von Elektroenzephalografie-
Sensoreinhait erfassy wird,
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11, Vorrichtung gemial sinem der vorhergehenden Anspriiche, farner
aufweisend einen Kontakisensor zum Detektieren, ob die Vorrichtung im Chr
angebracht ist.

12, Vorrichtung geméB einem der vorhergehenden Anspriiche, ferner
aufweisend einen Speicher zum Speichern der von der

Datenverarbeltungseinheit erzeugten Leistungsdaten.

13, Vorrichtung gemdf elnem der vorhergehenden Anspriche, ferner
aufweisend sine Im Gehduse integrierte Kommunikationseinheit zur drahtinsan
Datenkommunikation mit einem externen Geral

14,  Vorrichiung gemaf einem der vorhergehaenden Angpriiche, fernar
aufweisend eine Nahfeldkommunikationgeinheait,

15, System aufiveisend zwel Vorrichtunger gemad einem der
vorhargehendan Anspriiche, wobael beide Vorrichtungen zum drahtlosen
Datenkommunikation mitelnander eingerichtet sind.

16, System geméad dem vorhergehenden Anspruch, wobel die
Signalverarbeitungseinhelt von zumindest einer der beiden Vordchtungen dazu
eingerichiat ist, ein binaurales Audiosignal basierend auf den erzeugten
Lelstungsdaten zu erzeugen.

17, System gemal Anspruch 15 oder 16, wobel zumindest eine der
Vorrichtungen ein Knochenieitungsmikrofon aufweist und beide Vorrichtungen
ein Mikrofon aufweisen, das rum Erfassen von Umgebungsschall eingerichtet

ist.

18, System gem&fS dem vorhergehenden Anspruch, wobel zumindest eing
der Vorrichtungen eine Erkennungseinnelt aufwelst, die zum Brikennen
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vorhestimmter Bewegungsmustar eingerichtet ist, die bel streichenden

Berlihrungen einer Kérperoberfidche eines Benutzers entstehen,

18, Verfahren aufwelsend:

Erfassen von Bewegungsdaten mittels einer Bewegungssensoreinheit,

Erfassen von physiologischen Daten mittels einer physiologischen
Sensoreinheit,

Erzeugen von Leistungsdaten basierend auf den Bewegungsdaten
und/oder den physiologischen Daten mittels einer Datenverarbeitungseinheit,

Erzeugen eines Audiosignals basierend auf den erzeugten
Leistungsdaten mittels einer Signalverarbeitungseinhelt, und

Ausgeben des erzeuglen Audliosignals mittels eines Lautsprechers,

webel die Bewegungssensoreinheit, die physiologische Sensoreinheit,
der Lautsprecher, die Datenverarbeitungseinheit und die
Signalverarbeitungseinhseit in elnem Gehduse integriert sind, das zum Tragen
irn Oy elngerichtet ist,

20, Verwendung einer Vorrichtung geman einem der Anspriiche 1 bis 14

oder ein System gemiB einem der Anspriiche 15 bis 18 als Headset in
Verbindung mit siner mobilen Kommunikationsvorrichiung.
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Gebiet der Erfindung

Die Erfindung betrifit das Gebiet der Multimediagerdte mit Funktionalitdt zur
Erfassung, Auswertung und Ausgabe von Daten in Bexug auf sportliche
Aktivitdten oder medizinische RehabilitationsmaBnahmaen, insbesondere das
Gebiet der tragbaren Systeme, die zur Erfassung, Auswertung und Ausgabe
soicher Daten in Verbindung mit dem Auslben sportlicher Aktivititen gesignet
sind.

Es besteht eine Vielzah! von verschiedenen Systemen, die es Benutzer beim
Austiben sportlicher Aktivitaten midiglich machen, verschiedenste
leistungsrelevante und auf andere Weise interessante Informationen, wie
beispielsweise Herzschlaghequenz, Atemfrequenz, Geschwindigkeit, Zeltdauer
und viele welteren Daten, aufzuzeichnen und zu analysieren, sowohl wihrend
des Ausiibens als auch nach dem Ausiiben der sportlichen Aktivitat,

Ein Teill dieser Systeme gibt mangels elner Anzeigevorrichtung dem Benutzer
Auskunft Uber die vorgenannten Informationen durch Ausgabe verschiedener
Audinsignale, wie etwa Thne oder Sprachsignale, die die Informationen
quantifizieren sollen. Diese Ausgabeform ist aber mit erheblichen
Einschriinkungen verbunden, Somit kany beisplalsweise nur Auskunft Gber
eine sinzaine Information nach der anderen gegeben werdan, Fernar fehit es
an eihe einfache und intuitive Methode, Suskunft Gber die Relation 2wischan
ainam gegenwartigen Wert und einem voreingesteliten Schwetlenwert su

geben,
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Der vorliegenden Erfindung livgt die Aufgabe zugrunde, ein Kopfhirersystem
flir spourtliche Aktivitdten bereitzustelien, das Auskunft (ber leistungsrelevante
Informationen in einer einfachen und intuitlv {sicht erfassbaren Art und Weise
geban Kann.

Zusarnmenfassung

Diase Aufgabe wird geldst durch die Gegenstiinde der unabhéngigen
Patentanspriche, Vortelthafte Austihrungsformen der vorliegenden Erfindung

sind in den abhdngigen Anspriichen beschrigben.

Gemaf elnem ersten Aspekt der Erfindung wird sin
Multifunktionskopfhéirersystem flir sportliche Aktivitdten beschrieben. Das

beschriebane System weist folgendes ault (a) sine erste Vorrichtung, die zum

Tragen in einem Ohr eines Benutzers gingerichtet ist und ging erste
Datenkommunikationseinheit und einen ersten Lautsprecher aufveist, und (b)
sine pweite Vorrichtung, die zum Tragen im anderen Ohr des Benutzers
eingerichtel ist und eine zweite Datenkommunikationseinheit und einen
weiten Lautsprecher aufweist, () wobel zumindest eine der ersten und
2welten Vorrichiungen elne Sensoreinhelt und sine Datenverarbeitungseinheit
aufweist, wobel die Datenverarbeitungseinhell zum Erzeugen von
Leistungsdaten basierend auf vort der Sensoreinhell erfassten Messdaten
gingerichtet ist, {d} wobei dig arste Vorrichtung ferner eine
Signalverarbeitungseinheit aufwelist, die zum Erreugen eines binauralen

Audiosignals basierend auf den Leistungsdaten eingerichtet ist, das binaurale

Audiosignal aufweisend einen arsten Signaltell zur Ausgabe durch den ersten
Lautsprecher und einen rwelten Signaltell zur Ausgabe durch den sweiten

Lautsprecher, und {&} wobei die arste Datenkommunikationseinhell zum
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Ubertragen des zweiten Signalteils des binauralen Audiosignals an die zweite
Datenkommunikationseinheil singerichiet st

Das beschriebene System besteht aus zwel Vorrichtungen, die jeweils rum
Tragen in einem Ohr {links und rechts) eingerichtet ist und einen Lautsprecher
sowle eine Datenkommunikationseinheit aufwelst, Die erste und zwelte
Yorrichtung kénnen mittels der jeweiligen Datenkommunikationseinheiten mit
einander kommunizieren, insbesomtdere kinnen sie belde Daten an die andere
Varrichtung Ubertragen und Daten von der anderen Vorrichtung empfangen.
Zumindest sine der balden Vorrichtungen weist eing Sensureinhelt und eine
Datenverarbeitungseinhait aul, wobel latztere zum Brzeugen von
Leistungsdaten basierend auf Messdaten eingerichtet ist, die von der
Sensoreinhell erfasst werden. Die erste {oder die zwelte) Vorrichtung weist
fernar eine Signalverarbeitungseinhelt auf, die zum Erzeugen eings binauralen
Audiosignals basierend auf den Leistungsdaten eingerichtet ist. Das binsurale
Audiosignal besteht aus einem ersten Signalteil, der zur Ausgabe dureh den
ersten Lautsprecher vorgesshen ist, und einem zwaiten Signaltell, der zur
Ausgabe durch den zwelten Lautsprecher vorgesehen ist. Die erste
Datenkommunikationseinheit ist zum Ubertragen des zweiten Signaltelis des
binauralen Audiosignals an die zwelte Datenkommunikationseinhelt
gingerichtet, so dass der zweite Signaliell von dem zweiten Lautsprecher
ausgegeben werden kann, Durch synchronisiacte Ausgabe des ersten
Signalteils im einen Ol und des zwelten Signaiteils im anderen Chr, kann der
Benutzer das binaurale Audiosignal wahrnehmaen und dadurch Informationen
erhalten, die fir das Austben einer sportlichen Aktivitét relevant sind.

in diesem Dokument bezeichnet bingurales Audinsignal® insbesondere ain
Audinsignal, das beim Ausgeben in den belden Ohren eines Benutzers einen
réumlichen Hirelndruck mit genauer Richtungsiokalisation hervorruft, Mit

anderen Worten kann der Benutzer eingr einzelnen Komponente, wie
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beispielswelse einem gepuisten Tonsignal, eines binauralen Audiosignals eine
bestimmte Position im drefidimensionalen Raum zuordnen.

in dicsem Dokument bezeichnet ,Sensoreinheit® insbesondere eine Einheit mit
einem oder mehreren einzelnen Sensoren, die zum Brzeugen eines oder
mehrerer elekirischen Signale (Messdaten) basiarend auf elekirische Signale
von jedem einzelnen Sensor eingerichtet ist.

In diesem Dokument bezeichnet Lelstungsdaten® insbesondere Daten, die
Waerte in Bezug auf sportliche Aktivitdten aufivelsen. Solche Werte umfassen
insbesondere Werte, die fiir die sportiiche Aktivitdt beschreibend sind, wie
beispleiswelse eine Linge einer gelaufenen, gefahrenen oder geschwommenen
Strecke oder sinen Hihenunterschied, sowie Werte, die fir den Benutzer
beschreibend sind, wie beispielsweise Geschwindigkeit, Atemfrequeng,

Dig Datenverarbeitungseinhell ist dazu eingerichiet, dis Messdaten von der
Sensoreinheit, vorzugswelse als digitale Signale, zu erhalten und 2u
verarbeiten, um Leistungsdaten durch Berechnung zu erzeugen.

Die Signatverarbeltungseinheit ist dazu eingerichtet, ein binaursles Audiosignal
basierend auf Leistungsdaten derart zu erzeugen, dass sin Benutzer baim
Horen des binauralen Audibsignals einen oder mehrere spezifischen Werte der
Leistungsdaten, Anderungen bel einem oder mehreren spezifischen Werten der
Leistungsdaten und/oder eine Relation rwischen einem oder mehreren
spazifischen Werten der Leistungsdaten und entsprechenden Refersnzwerten,
insbesandere Schwellenwerten, srkennen bzw. erfahren kann. Das binsurale
Audiosignal ermbglicht Insbesondere, dass Informationen Uber mehrare Werte

gleichzeitig an verschiedenen raumlichen Positionen zy héren sind,
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Cig Datenverarbeitungseinnhell und die Signalverarbeitungseinheilt magen als
sinzelne Verarbaitungseinheiten {Hardware) oder sie mdgen als funktionelie
Einheiten auf einem oder mehreran Prozessoren (Software) implementiert
sefn.

Jede Vorrichtung weist ain Gehduse auf, in dem dis jewetlige ganze
Vorrichtung integriert ist. Jedes Gehduse ist zum Tragen im Ohr eines
Benutzers eingerichtet, Dabel ist jedes Gehduse so geformt, dass die jewsilige
Vorrichtung in einem typischen {linken oder rechten) Ohr gut hinginpasst und
festgehalien werden kann, auch bel sportiichen Aktivititen, Jedes Gehiuse
welst vorzugsweise gine Offnung auf, dic so gestaltet und positioniert ist, dass
der {erste oder zweite} Lautspracher Schall in den Gehtrgang des Benutzers.
abgeben kann,

Zusammenfassend ermiglicht das System, dass vin Benutzer beim Ausiben
giner sportlichen Akthvitdt mittels binauraler Audivausgabe Uber Werte von
Lelstungsdaten informiert wird, wobel die einzelne Werte der Leistungsdaten
auf Messdsaten basieren, die wahrend der sportlichen Aktividt von der

Sensoreinheit erfasst wearden.

Samit stelit das System eine Vielzahl von Funktionalitdten berelt, ohne dass
weiterg Gerdte oder externe Sensoren bendtigt werdan, und ermbglicht
insbesondere eine Ausgabe von leistungsrelevanten Informationen in einer
einfachen und intuitiv {eicht erfassbaren Art und Weise. Dabei sind die
Vorrichtungen des Systems sehr kompakt, diskret und angenehm im Ohr zu
ragen.

Geméh sinem Ausfihrungsbeispiel der Erfindung weist das von der

Signalverarbeitungseinheit erzeugte binaurale Audiosignal geine

Signatkomponente auf, die fliy eined Wert der Leistungsdaten indikatiy ist.
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In diesem Dokument bezeichnel Signalkomponente® inshesonders sinen
Bestandtell des binauralen Audiosignals, den der Benutzer von anderen
Bestandiellen des Audiosignals unterscheiden kann bzw. eindeutig
identifizieren kann. Insbesondere kann der Benutzer der Signalkomponente
eine raumibiche Position zuordnen, das heilt, er kann eine Richtung erkennen,

aus weicther die Signalkomponente wicdergaben wird,

Die Signalkomponente mag insbesondere vorgespeicherie Sprachelemente
oder ein Tonsignal aufweisen,

Die Signatkomponente mag beispislsweise aus einem Namen des Weartes
gefolgt von dem gegemwlrtigen Wert des Wartes bestehen, wie beispielswelse
Seschwindigheit" gefolgt von ,23 Kilometer pro Stunde”, (Geschwindigkeit™
gefolgt von ,§ Minuten und 17 Sekunden pro Kilometer oder  Herzfrequanz®
gefolgt von 155 Schidge pro Minute™.

Alternativ mag die Signalkompaonente aus einem Namen des Wertes gefolgt
von einem gepudisten Tonsignal bestehen, wobel dle Pulsfrequenz und/ader
Tonhihe des gepuisten Tonsignals von dem Wert der Lé%‘stamgsdaten abhéngt.

Dabail kann der Benutzer Anderungen in dem Wert erkennen, indem die

Pulsfrequenz undfoder Tonhbhe des Tonsignals sich dndern,

Weiter alternatlv mag die Signatkomponente lediglich aus einem gepuisten
Tonsignal, wie das ober beschriebene, bestehen,

Gemall elnem weiteren Ausfithrungsbeispiel der Erfindung ist die
Signelverarbeitungseinheit farmer dazu eingerichtet, das binaurale Audivsignal

S0 U erzeugen, dass aine rdumiiche Positinn der Signalkomgonente von dem

Wert der Leistungsdaten abhéngiyg ist.
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Mit anderen Worten wird die rSumiiche Position der Signatkomponents
verschoben, wenn der entsprechende Wert sich 8ndert. Digs kann zum Beispiel

so erfolgen, dass die Signalkompanente nach vorne oder nach oben verlagert

wird, wenn der Wert zunimmt, und nach hinten oder nach unten verlagert
wird, wenn der Wert abnimmt,

Gemal einem weiteren Ausflhringsbeispiel der Erfindung ist die riumitiche
Position der Signalkomponente relativ zu einer Ebene abhingig von einer

Differenz zwischean dem Wert der Leistungsdaten und sinem vorbestimmeen

Referenzwert,

Die Ebene mag insbesondere eine vertikale Ebene durch den Kdrper des

Benutzers oder eing horizontale Ebene durch den Kopf {auf Héhe der Ohren)

des Benutzers sein, Solange die Signalkomponente in einer dieser Ebenen
wiedergeben wird, das heiflt, direkr an der linken oder rechten Seite des
Berwdzers oder auf Hohe der Ohren des Benutzers, dann st der Wert gleich

odar nahe an dem vorbestimmten Referenzwert,

Wenn der Wert den vorbestimmten Referenzwert oder Schwellenwert
barsteigt, wird die Position der Signalkomponente zum Belspiel nach vorne
oder nach oban verschoben, wobel die Menge der Verschiebung von der
Differanz nwischen dem Lelstungswert und dem Referenzwert abhangt. In
ghnlicher Welse kann dis Position der Signalkomponente nach unten oder nach
hinten verschoben werden, wann der Wert den (oder einen anderen)
Referenzwert oder Schwellenwert unterschreitet, Veranschaulichend kénnte
dies so umgesetzt werdean, dass ein gepulstes Tonsignal in Bezug auf die
Herzfrequenz des Benutzers auf Hohe der Ohren zu héren ist, solange die
Herzfrequens sich in elnem vorhestimmten Bersich befindet, wis etwa 130-140
Schidge pro Minute, nach oben verschoben wird, wenn die Herzfrequens den
maximalen Wert des vorbestimmten Bereichs Gherschreitet, das heifit 140
Schigge pro Minute, und nach unten verschoben wird, wann die Herzfrequenz
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den minimalen Wert des vorbestimmien Bereichs unterschreitet, das heifit 139
Schidge pro Minute.

Somit karn der Benutzer feicht und intultiv erkennen, ob der Wert von dem
varbestirmmten Referenzwert abweicht und, wenn dies der Fall ist,
gntsprechend agleren, um den Wert wieder an den vorbestimmten
Referenzwert anzundhern.

Gemald einem weiteren Ausfithrungsbeispiel der Erfindung weist das von der
Signalverarbeitungseinhelt erzeugte binaurale Audicsignal eine waitere
Signalkompanente auf, die flir elnen weiteren Wert der Leistungsdaten
indikativ ist, und die Signalverarbeitungseinhell ist ferner dazu eingerichtet,
das binaurale Audicsignal <o zu erzeugen, dass eine réumiiche Position der
weiteren Signatkompanente unterschiedlich von der réumiichen Position der
Signatkomponente ist,

Wenn das binaurale Audiosignal mehrere Signatkomponenten aufwelst, konnen
damit Werte In Bezug auf verschiedene Leistungsdaten an verschiedenen
vorbestimmten Stellen Im dreidimeansionalen Raum um den Kopf des
Benutzers herum wisdergegeben werden. fum Beispiel kann ein erstes
gepuistes Tonsignal oder Sprachsignal brg! eines ersten Lelstungswertes an
ainar Stelle links oben und ein zweites gepulstes Tonsignal oder Sprachsignal
bzgl eines awelten Lelstungswertes an einer Stelle vorne unten wiedergehen
werden, Die Wiedergabe der einzelnen Signatkomponente mag gleichzeltig
ader zeitversetzt stattfinden,

Gemdl einem wealteren Ausfihrungsbeispiel der Erfindung st die

Signalverarbeitungseinhelt zum Modifizieren vorgespeicherter Audiodaten in

Abhangigkelt von zumindest einem Wert der Leistungsdaten eingerichtet.
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Das Modifizieren der vorgespeicherten Audicdaten mag insbesondere darin
bestehen, eine Lautstirke, eine Wiedergabegeschwindigkelt undfoder eine

Taenhéhe der vorgespelcherten Audicdaten in Abhdngigkeit von dem zumindest

eiren Wert der Leistungsdaten zu reduzieren oder erhéhen. Mit anderen
Worten mag die Signalverarbeifungseinheit zum Belspie! die Lautstirke,

‘Wisdergabegeschwindigkeit und/oder Tonhthe der vorgespeicherten

Audiodaten erhéhen, wenn die Hergschiaghraquenz elnen oberan
Schwellenwert Uberschreitet, und reduzieren, wenn die Herzschlagfrequenz

einen unteren Schwellenwert unterschreitet,

Gemah einem weiteren Ausflihrungsbeispiel der Erfindung sind die ersts
Datenkommunikationseinhell und die rweite Datenkommunikationseinheit

drahtiose Datenkommunikationseinheiten, dig zum Kommunizieren mit

einander singerichtet sind.

Die Datenkommunikationseinheiten mdgen insbesonders. Bluetooth-Einhelten
sein, mit der eine drahtiose Datenkommunikation zwischen den beiden

Vorrichtungen durchgefihnt werden kann, um Messdaten, Lelstungsdaten und

Audiosignate von einer Vorrichtung zur anderen Vorrichtung und umgekehrt zu
{hertragen.

Zumindest eine der drahtlosen Datenkommunikationseinheiten mag ferner zur
drahtlosen Datenkommunikation mit sinem externen Gerdt singerichtet sein,
wie zum Beispiet einem Moblitelefon, einem Smartphons, einem Tablet, einem
Laptop-Computer usw, Die Datenkommunikationseinhelt mag optional sine
Infrarot-Einheit aufwelsen, die eine Datentibertragung mit moduliertem
infrarotem Licht ermdglicht,

Gemaf seinem wsaiteren Ausfihrungsbeispie] der Erfindung weist dis

Sensoreinhell sine physiclogische Sensoreinheit suf,
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ging Sensoreinheit, die zuan Erzeugen eines oder mehrerer elekirischen
Signale in Abha&ngigkeit von einem oder mehreren physiologischen Werten
gines Benutzers singerichtet ist:

Die physiologische Sensorsinheit mag insbesondere sinen Pulsoxymetriesensor
aufweisen, das heiflt einen Sensor zur nicht invasiven Ermittlung der
arterielien Ssuerstoffsdttigung Uber die Messung der Lichtabsorption. Dieser
mag zwei unterschiedlich gefarbte Lichtguellen, nsbesondere Leuchtdioden,
wund sinen Fotosensor gufweisen und st vorzugsweise derart in dem Gehduse
der Vorrichtung angebracht, dass die LichtgusHen sinen Bereich der
Hautoberfldche irn Ohr des Benutzers beleuchten kdnnen und der Fotosensor
entsprachende Refiektionen von der Hautoberfldche detektiersn kann, wenn
die Vorrichtung Im Ohr des Benutzers angebracht ist. Der Pulsoxymetriesensor
mag insbasondere im Berelch ainer Oberfiéche des Gehiuses derart
angebracht sein, dass der Pulsoxymetriesensar sich beim Tragen der
Yorrichtung im Chr In engem Kontakt mit der Hautoberfldche im Ohr befindst,
insbesondere der Hautoberfiachs im Bereich hinter dem Tragus. (Als Tragus
wird dig kieine Knorpelmasse an der Chirmuschel beraichnet, die kurz vor dem
Gehdrgang (Porus acusticus externus) aufliegt) Durch Ansteuerung der
Lichtguelien und Verarbelfung des vom Folosensor ausgegebenern Signals
kann die Datenverarbeltungseinheit zum Beispiel unter anderem die folgenden
Lelstungsdaten erzeugen: sinen arferielien Ssuerstoffsiittigungswert, einen
Armungsirequenzwert, einen kardiovaskuidren Flusswert, einen

Harzrattvolumenwert, sinen Blutdruckwert und sinen Blutzuckerwert.

Gemal einem weiteren Ausfithrungsbeispiel der Erfindung welst die

Sensorainheit eine Bawequingssensoreinheit aufl

in diesem Dokument bezeichnet , Boewegungssensareinhell™ inshesondere eine
Sensorginhell, die zum Erzeugen eines oder mehrerer elektrischen Signale in
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Abhangigkeit von Bewequng der Sensoreinheit singerichiet ist, insbesonders
elekirische Signale, die von einer Beschleunigung, Neigung oder Verschiebung
dar Sensorginheit refativ zu giner oder mehreren vorbestimmten Richtungen
abhéngen.

Die Bewegungssensoreinhelt mag insbesondere ein Akzelerometer bzw. sinen
Beschieunigungssensor aufweisen, das brw. der zum Erfassen von
Baschirunigung und/oder Beschieunigungsdnderungen in zumindest einer
vorbestimmten Richtung relativ zu dem Gehduse der Vorrichtung eingerichtet
ist. In einer bevorzugten Ausfithrungsform ist das Akzeleramester ein 3D-
Akzelerometar, das Beschleunigungen entlanyg dreler aufeinander senkrechten
Richtungen erfassen und drel entsprechende elektrische Signale ausgeben
kann.

Durch Bearbeitung der Signale von der Bawegungssensoreinheit,
belspielsweise mittels Mustererkennung, kann die Detenverarbeitungseinheait
zum Beispiel folgende und weltere Leistungsdaten erzeugen: einen
Schrittzahlwert, einen Distanzwert und einen Geschwindigkaitswert,

Gemal einem weiteren Austihrungsbeispiel der Erfindung weisen beide
Yorrichtungen eine Bewegungssensoreinhait auf,

Durch Verarbeitung von Bewegungsdaten, die im Bereich beider Chren des
Banutzers erfasst werden, kann eine erhéhte Prazision der Leistungsdaten
erreicht werden,

Die Datenverarbeitungseinheit mag insbesondere dazu eingerichtet eain,
sowohl die Messdater von der Bewegungssensoreinheit (Bewegungsdaten) als

auch die Messdaten von der physiclogischen Sensoreinheit {(physiologischen

Daten}, vorzugsweise als digitale Signale, zu erhalten und 2u verarbeiten, um

Leistungsdaten durch Berechnung 2u erzeugen. Dabel kiinnen einige Werte der
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Leistungsdaten allein basierend auf den Bewegungsdaten, andere Werte der
Leistungsdaten allein basierend auf den physiologischen Daten und noch
weitere Werte der Leistungsdaten basierend auf sowohl den Bewegungsdaten
als auch den physiologischen Daten berechnet werden,

einar sportlichen Aktivitat mittels binauraler Audicausgabe (ber mehrere

‘Werte von Lelstungsdater informiert wird, wobei die einzeine Werte der

Leistungsdaten auf Bewegungsdaten und/oder physiclogischen Daten
basieren, die wahrend der sportlichen Aktvitdt jewells von der
Bewagungssensoreinheit und/oder der physinlogischen Sensoreinheit erfasst
werden, und durch an verschiedensn rdumilichen Positionen um den Kopf des

Benutzers harum erklingende Signatkomponente dargestellt werden.

Gemal einem weiteren Ausfihrungsbelspiel der Erfindung weist das Gehduse

jeder Vorrichtung einen ersten Abschnitt und sinen zwelten Abschnitt auf,

wabel der erste Abschnitt zum Einfuhren in einen Gehirgang und der zwelte

Abschnitt zur Befestigung in einer Ohrmuschel eingerichtet sind, wobel eine

Form undfoder GriBe des zweiten Abschnittes anpassbar ist.

Der erste Abschnitt ist im Wesentlichen kegelférmig und so geformt, dass er in
einem duberen Tell des Gehdrgangs hineinpasst. Der Lautsprecher ist
vorzugsweise innerhalb des ersten Abschnittes angebracht, um Schall direkt in
den Gehfirgang sbrugeben.

Der zwelte Abschnitt ist so geformt, dass er in der Concha der Chrmuschel
eings typischen Ohrs eingesetzt und dodt festgehalten werden kann. Die Form
und/oder GriBe des zwelten Abschnittes mag zurn Reispisl durch Hinzufiigen
saibstkiebenden Materials auf einem Tell der Oberfldche das rweiten
Abschnittes angepasst werden,
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Das gesamte Gehduse mag insbesondere aus Kunststoff gefertigt sein, Die
Offnungen fir Lautsprecher, Sensoren usw, mogen wasserdicht abgedichtet
sein, so dass die Vorrichtung auch beim Schwimmen verwendet-werden kann.

Gemall einem weiteren Ausflihrungsbelspie! der Brfindung weist zumindest

eine der Vorrichtungen ferner eine kapazitive Sensoreinheit auf, die an einer
Oberflache des Geh#uses derart angeerdnet ist, dass sie von einem Benutzer
Berihrt werden kann, wenn die Vorrichtung im Ohr des Benutzers angebracht
ist,

Die kapazitive Sensoreinheit mag insbesondere auf einer Oberfliche des
Gehduses angebracht sein, die nach auBen zeigt, wenn die Vorrichtung im Chr
angebracht ist,

Die kapazitive Sensoreinhell ist eingerichtet zum Erfassen von Berthrungen,
msbesondere Klopfenden oder streichenden Berlhrungen, die zum Beispiel mit
ginem Finger vorm Benulzer getiitigt werden,

Gemidfh einem welteren Ausflihrungsbeispiel der Erfindung waist zumindest
eine der Vorrichtungen ferner ein Mikrofon auf, insbesonders ein
Knochenleitungsmikrofon, das zum Erfassen von Benutzersprechen,
insbesondere von vom Benutzer gesprochenen Sprachbefehle, singerichtet ist,

Die Verwendung eines Knochenleitungsmikrofons erméghicht insbesondere,
dass Benutzersprechen erfasst werden kann, ohne {oder i geringfligig) von
Umgebungsgerduschen beeinflusst zu werdern,

Gemdh sinem weiferen Ausfihrungsbeisplel der Erfindung weist rumindest
eine der Vorrichiungen ferner gine Elektroenzephaiografie-Sensarainheit
{Gehirnstromimessung) auf, die zum Erfassen eines elekirischen Signals an
eingr Hauloberfidche elnes Benutzers eingerichtet ist,
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Durch Mustererkennung kénnen aus dem erfassten elekirischen Signal
varbestimmte Gehirmaktivitéten beim Benutzer erkannt werden, insbesandere
perstintich aufregende Gedanken,

Gemat einem weilteren Ausfihrungsbeispie] der Erfindung weist zumindest

eine der Vorrichtungen ferner eine Steuereinheit auf, die in dem Gehiuse

integriert ist und ferner zum Stegern der Vorrichtung in Abhiingigksit von

Berdhrungen, die von der kapazitiven Sensoreinhelt erfasst warden, und/oder
i Abhdngighkell von Benutzersprechen, das von dem Mikrofon erfasst wird,
und/oder in Abhdngighkelt von einem elekirischen Signal, das von
Elektroenzephalografie-Sensoreinheit arfasst wird.,

Somit kann der Benutzer belspielsweise die Funktionalitdt der Vorrichtung
durch Berlihren der kapazitiver Sensoreinhelt, durch Aussprechen von

Sprachbefehlen undfoder durch vorbestimmie Gedanken steuern.

Insbesondere mag eine einzige kurze Berthrung (Klopfen) auf der kapazitiven

Sensorginhelt ein erstes Steuersignal ausitsen, swel aufeinanderfolgende

kurze Berlihrungen ein zweites Steuersignal auslSsen usw. Des Welteren mag
ein Streichen nach oben, nach unten, nach vorme und nach hinten jewells
vorbestimmte Steusrsignale ausldsen,

Gemal einem weiteren Ausfihrungsbeispiel der Erfindung welst zumindest
einer der Vorrichtungen ferner elnen Kontakisensor auf zum Detektieren, ob
die Vorrichtung im Ohr angebracht ist,

Der Kontaktsensor mag insbesondere kapazitiv sein und aufeinem Teil der
Qberflache des Gehduses angebracht sein, der belm Tragen im Ohr die
Hautoberflidche kontaktiert. Wenn der Kontaktsensar sine Zeit lang kein
Kontakt mit einer Hautoberfldche registriert hat, kann die Vorrichtung
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beispielsweise in elnem Standby-Modus geschaltet oder ganz ausgeschaltet

werden,

Gemal einem weiteren Ausfhrungsbelspiel der Erfindung welst rumindest
einer der Vorrichtungen ferner einen Speicher auf zum Speichern der von der
Datenverarbeltungseinheit erzeugten Leistungsdaten.

Durch Abspeichern der Lefstungsdaten kénnen diese spéter vom Speicher
ausgelesen und extern verarbeitet werden. Des Welteren kinnen im Laufe
einer sportliichen Aktivitat auf die abgespeicherten Leistungsdaten zugegriffen
werden, um belsplelsweise Durchschnittswerte zu berechnen oder Vergleiche
mit fritheren Aktivitdten durchzufUhren.

Gemal einem welteren Ausfithrungsbeisplel der Erfindung welst zumindest
giner dar Vorrichtungen fermer eine Nahfeldkommunikationseinheit (NFC-
Einhelt) auf.

Die NFC-Einheit armdglicht sin Speichern undfoder Auslesen verschiedener
Daten In bew, aus der Vorrichtung, zum Belspiel [dentifikationsdaten des
Benutzers oder GPS-Daten, die die letzte Position der Vorrichtung angeben,
Solche GPS-Daten kénnen zum Beispiel regalmiEiig von einem Smartphone
Ubertragen werden.

Generell funktioniert eine der beide Vorrichtungen des Systems vorzugsweise
als primédre Vorrichtung {(Master) in dem System, in dem Sinne, dass diese
Vaorrichtung Steuer- und Datensignale an die sweite (sekundéiire) Vorrichtung
ubermittelt, wobel inshegondere Sensorsignale, die von der sekundéren
Varrichtung erfasst und an die primire Vorrichtung Ghermittelt werden, ba
der Erzsugung von Steuer- und Datensignalen in der priméren Vorrichtung
barilcksichtigt werden.
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Gemab einem welteren Ausflhrungsbeisplel der Erfindung welst zumindast
eine der Vorrichtungen des Systems ein Knochenieltungsmikrofon auf und
beide Vorrichtungen weisen ein Mikrofon auf, das zum Erfassen von
Umgebungsschall singerichtet ist,

Das Knochenleitungsmikrofon ist insbesondere zum Erfassen von
Sprachbefehlen eingerichtet, die vom Benutzer zur Steuerung des Systems
ausgesprochen werden, Dabei kann der von den externen Mikrofonen erfasste
Umngebungsschall zur Rauschminderung verwendet warden, um die Erkennung
ger Sprachbefehle zu verbessern. Die Erkennung der Sprachbefehle sowie die
Verarbeitung zur Rauschminderung erfolgen vorzugswelse in einer

entsprechenden Signalverarbeitungseinheit, dig in der primiren Varrichtung

des Systems integriertist,

Gemal einem weiteren Ausflhrungsbeispial der Erfindung weist zumindest
eine der Vorrichtungen des Systems eine Erkennungseinheit auf, die zum
Erkennen vorbestimmter Bewegungsmuster gingerichtet ist, die bei

streichenden Berlhrungen einer Kirperoberfidche eines Benutzers entstehen,

Die Erkennungseinhait ist Insbesondere dazu eingerichtet, ein Signal von dem
Knochenleltungsmikrofon in der priméren Vorrichtung und Signale von den
nach aulen gerichteten Mikrofonen der Beiden Vorrichtungen zu erhaiten und

verarbeiten, Die Verarbeftung weist inshesondere pine Analyse des zeitiichen
Verlaufs der Tonthdhe (Frequenz) und Lautstérke filr jedes der dref Signale auf.

Diese Verarbeitung der Schalisignale, die sich jeweils durch und um den
Korper des Banutzers herum fortpflanzt haben, ermbglicht eine Erkennung von
vorbestimmten Bewegungsmustar, inshesondere die Erkennung einer Richtung
giner streichenden Berlihrung der Korparoberfidche des Benutrers. Fine solche
Erkennung basiert auf die Tatsache, dass die Tenhdhe und Lautstirke des von
ainem dar Mikrofore erfassten Signals Im Laufe der Bewegung zunimmt, wenn
die Bewsgunyg in Richtung zu dem Mikrofor hin erfolgt, und abnimme, wenn
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die Bewegung von dem Mikrofon weg erfolgt. Eine Analyse des Signals von
dem Knochenleitungsmikrofon srméglicht somit eine Erkennung, ob die
Bewegung nach oben oder unten gerichiet ist. In dhnlicher Waise ermdglicht
eine Analyse der Signale von den beiden nach aufien gerichteten Mikrofonen
gine Erkennung, ob die Bewegung nach links oder rechis erfolgt. Durch
weitere Analyse sller drel Signale kdnnen auch schriige Bewegungen ericannt
wardean,

Mit anderen Worten kann die Erkennungseinheit erkennen, wern der Benutzer
beaispielsweise einen Finger von Binks nach rechts eder von oben nach unten
Uber seing Wange. Brust oder seinen Rauch zieht,

Die Erkennung solcher Bewsgungsmuster bzw, Berlthrungsmuster kann
vorteithafterweise zum Steuern der Vorrichtungen bzw, des Systems
verwendet werden, Genauer gesagt kann jedes erfassbares Bewegungsmuster
mit einem vorbestimmten Steuerbefeh! verkndipft sein. 2um Beispiel kann eine
Bewegung nach eben die Wiedergabelautstirke erhthen und eine Bewagung

hach oben die Wiedergabelautstérke reduzieren.

Das System mag als Headset in Verbindung mit siner mobilen
Kommunikationsvorrichtung verwendst warden, insbesondere sinem
Mobiltelefon, Smartphone oder Tabiat,

Die Verwendung als Headset ermdglicht unter anderem, dass dis
verschiedenen Steusrungsfunktionalititen des Systems zum Steuern der
mobilen Kemmunikationsvarrichtung singesetzt werden und dass Daten, wie
beispielsweise GPFS-Daten oder Sprachbefehle von einer auf der mobilen
Kommmunikationsvorrichtung laufenden Navigationsanwendung, an das System
Ubermittelt wird,
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Gemag sinem zweiten Aspekt der Erfindung wird ein Verfahren beschrieben.
Das beschriebene Verfahren welst die folgenden Schritte aufh {(8) Erfassen von

Messdaten mittels einer Sensoreinheit, (b} Erzeugen von Leistungsdaten

basierend auf den Messdaten millels giner Datenverarbeitungseinheit, wobel
die Sensoreinhsit und die Datenverarbeltungseinheit in einer ersten
Vorrichtung, dis zum Tragen in einem Ohr eines Benutzers eingerichtet ist und
gine grste Datenkommunikationseinhell und einen ersten Lautsprecher
aufwelst, oder In ainer zweiten Vorrichtung, die zum Tragen im anderen Ghr
des Benutzers elngerichtet ist und eine zweite Datenkammunikationseinheit
und elnen zweilen Lautsprecher aufweist, enthalten sind, (¢) Erzeugen eines

binauralen Audiosignals basierend auf den Leistungsdaten mittels einer

Signatverarbeitungseinhelt, die in der ersten Vorrichtung enthatten ist, das
binaurale Audiosignal aufwelsend sinen ersten Signaltell zur Ausgabe durch
den ersten Lautsprecher und einen zweaiten Signaltell zur Ausgabe durch den
zwelten Lautsprecher, und {d) Ubertragen des rweiten Signaiteils des
binauralen Audiosignals an die zweite Datenkommunikationseinheit mittels der
arsten Datenkommunikationseinheit,

Das beschriebene Verfahren basiert im Wesentlichen auf der gleichen
Erkenninis wie das oben beschriebene Svystem gemah dam ersten Aspekt und
den Ausfiihrungsbeispielen davon, ndodich dass Messdaten, wie beispielsweige
Bewegungsdaten undy/oder physioclogische Daten in zumindest siner von zwel
eigenstandigen Vorrichtung erfasst und verarbeitet werden, um ¢in binaurales
Audiosignal in Abhangigkeit von erzeugten Leistungsdaten zu erzeugen und
auszugeben,

Oie Erfindung kann sowohi mittels gines Computerprogramims, d.h. einer
Software, als auch mittels einer ader mehrerer spezialier alekirischer
Schaitungen, d.h. In Hardware oder in beliebig hybrider Form, d.h. mittels
Software~-Komponenten und Hardware-Komponenten, realisiert werdern.
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Es wird darauf hingewiesen, dass ausfihrungsformen der Erfindung mit Bezug

auf unterachiedliche Erfindungsgegenstinde beschrieben wurden.
insbesondere sind einige AusfUhrungsformen der Erfindung mit

Verfahrensanspriichen und andere Ausfiihrungsformen der Erfindung mit

Vorrichtungsanspriichen beschrieben. Dem Fachmann wird jedoch bel der
Lektlre dieser Anmeldung sofort kiar werden, dass, sofern nicht explizit
anders angegeben, zusatzlich zu einer Kombination von Merkmalen, die zu
einem Typ von Erfindungsgegenstand gehdren, auch eine beliebige
kombination von Merkmalen miiglich ist, die zu unterschiedlichen Typen von
Erfindungsgegenstinden gahdren,

Weitere Vortelle und Merkmale der vorliegendery Effindung ergeben sich aus

der folgenden beisplathaften Beschretbung einer bevorzugten
Ausfiihrungsform.

Kurze Beschreibung der Zeichnungen

Figur 1 zeigt ein Blockdiagramm von einer der beiden Vorrichtungen eines
Systems gemdB einem Ausfihrungsbeispiel,

Figur 2A zeigh eine erste Ansicht elner Vorrichtung gemaf einem
Ausflihrungsbeispiel.

Figur 28 zeigt eine zweite Ansicht einer Vorrichtung gemas einem
Austithrungsbeispiel.

Figur 2C zelgt eine dritte Ansicht siner Vorrichtung gemil einem
Ausflihrungsheispiel.

Figur 3 zeigl eln System gemasd einem Ausfihrungsbeispiel,
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Detailierte Beschretbung

Figur 1 zeigt ein Blockdiagramm von einer der beiden Vorrichtungen eines
Systems gemad einem Ausflhrungsbeizpiel. Die Vorrichtung ist in einem

Gehause integriert, das zum Tragen im Ohr eingerichtet ist und weaiter unten

in Verbindung mit den Figuren 24, 2B und 2C ndher beschrieben wird, und
weist eine Datenverarbeitungseinheait 1, eine Signalverarbeitungssainheit 2,
einen Lautsprecher 3, ein Akrelerometer 4 und ein Pulsoximeter bzw. elnen

Pulsoximetriesensor 5 auf.

Die Datenverarbeitungseinhelt 1 erhalt Daten von dem Akzeleromeater 4 und
dem Pulsoximeter § und verarbeitet diese, um Leistungsdaten, wie zum
Beispiel eine Schrittzahl, eine Distanz, eine Geschwindigkelt, sine arterielle
Sauerstoffsdttigung, eine Atmungsfrequenz, einen kardiovaskuldren Fluss, ein

Herzzeitvolumen, einen Blutdruck, einen Blutzuckerwert usw., zu erzeugen

bzw. berechnen. Die Leistungsdaten werden an die Signalverarheitungsainheit

2 Obermittelt und von dieser zum Erzeugen eines Audiosignals verwendet, das

durch den Lautsprecher 3 ins Ohr des Benutzers ausgegeben wird. Das

Audiosignal wird so erzeugt, dass der Benutzer beim Hoiren des
entsprechenden Schalls Informationen Gber zumindest eiben Wert der

Leistungsdaten erfahren kann. Dies kann durch Ausgabe von Sprachelementen

{zum Beispie! vorgespeicherten Zahlen und Wértern) oder gepulsten
Tonsignalen, durch Manipulation von Mustk oder in sonstiger Weise erfolgen,

Die Vorrichtung weist ferner gine zenbrale Steuereinheit bzw. Steusrung 9 und
einen Speicher 11 auf. Die Steusrung ¥ ist mit der Datenverarbeitungseinheit
1, der Signalverarbeitungssinhseit 2, und dem Speicher 11 verbunden und dazu
eingerichiet, diese Einhelten zu steuern und Informationen von diegen

Einheiten zu erhalten oder auszulesen. Dig Steuerung 9 steusrt zum Beispiel
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weiche der von der Datenverarbeitungseinheit 1 erzeugten Leistungsdaten, die

Signalverarbeitungsainhelt 2 beim Erzeugen des Audiosignals berticksichtigen

soll, zum Beispiel ob das Audiosignal gerade Auskunft Uber Herzfrequenz,

Geschwindigkelt oder was anderes geben soll. Dig Steusrung kann auch die

Signalverarbeitungseinhelt 2 derart steuern, dass im Speicher 11
abgespeicherte Musik oder dhnliches (beispielsweise ein Hérbuch} unabhingly
von den Leistungsdaten wiedergegeben wird,

Die Steuerainhell 9 ist dos Welteren mit einem ersten Mikrofon 7, sinem
rweitan Mikrofon 14, einer Berbhrungssensoreinheit 6, einer EEG-Einhelt -
{Elektroenzephalografie-Binheit) 8, einer Kontaktsensoreinhsit 10, einer
Bluetooth~Einhelt 12 und einer NFC-Einhelt {Nahfeldkommunikationseinheit)
13 verbunden. Diese Einhelten sind auch im Gehé8use integriert und
ermiglichen generell, dass der Benutzer die Funktionalititen der Vorrichtung
beeinflussen bazw. steuern kann und dass die Vorrichtung mit einem externen

Gerdt, wie beisplelsweise einer ahnlichen Vorrichtung, sinemn Smartphone oder

einem Rechner kommunizieren kann.

Das erste Mikrofon 7 ist ein Knochenleltungsmikrofor, das so im Gehause
angebracht ist, dass es Schall erfassen kann, der durch den Schidetknochen

gelellet wird, zum Belspisl belm Sprechen, Eine Funktion des ersten Mikrofons
7 ist Benutzersprechen zu erfassen, zum Beispiel Sprachbefehle zur Steuerung

der Vorrichtung oder das Benutzersprechen, wenn die Vorrishiung als Headset

i Verbindung mit einem externen Gerdt verwendet wird,

Das zweite dikrofon 14 ist so im Gehduse angebracht, dass es insbesondere
Umgebungsschall erfassen kann, Durch Verarbeitung der Signale von sowohi
demn ersten Mikrofon 7 als auch dem zweiten Mikrofon 14 konnen stdrende
Umgebungsgerausche von dem Benutzersprachen filtriert werden, was die
Verwendung als Headset sowie die Erkennungsqualitt von Sprachbefehlen

verbassert, Eine weitere Anwendung der beiden Mikrofonsignale ist die
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Erkennung von akustischen Gesten, das heiit die Erkennung von bestimmten
bawegten oder streichenden Berlhrungen der Kérperoberfidche. Genauer
gesagt mag eine akustische Geste rum Beispiel darin bestehen, dass der
Baenutzer sine schnatlle streichende Bewegung {iber seine Haut oder Kleidung
in eine bestirimte Richiung (senkrecht, waagerecht usw.) mit einem Finger
macht, wobsl der Finger durch die ganze Bewegung die Haut oder Kleidung
berghrt. Durch selche streichende Bewegungan entsteht Schall und durch
Analyse der von den Mikrofonen 7 und 14 aufgenommenen Slgnale kann
Richtung, Geschwindigkelt und weltere Elgenschaften der Geste erkannt und in
Steusrsignale umgessetst werden.

Die Berlhrungssensoreinheit & weist gine Platte mit einer Vielzah! von
kapazitiven Sensoren auf und ist auf einem Tell der Oberflache des Gehiuses
so angebrachy, dass der Benutzer sie mit dem Finger berlhren kann, wenn die
Yorrichtung im Obr getragen wird, Mit-anderen Worten befindet sich die
BerGhrungssensoreinheit 6 auf einer Oberflache des Gehiuses, dis vom
Gehdrgang weg zeigt, Durch Streichen und/oder Klopfen mit dem Finger auf
der Berthrungssensoreinheit 6, kann der Benutzer die Vorrichtung steuer,.
Beispialsweise kann die Steuersinheit 9 gine streichende Beweagung nach oben
mit efner Lautstérkeerhdhung und eine streichende Bewagung nach unten mit
siner Lautstarkenreduktion verkniipfen und die Signalverarbeaitungseinheir 2
demantsprechend ansteuemn. In Shnlicher Weise kann die Steuersinhelt zum
Beispiel ein ginmaliges Klopfen auf der Berlhrungssensorsinheit & mit einem
Funktionswechse! und ein zweimal wisderholtes Klopfan mit einem Auswahl
ginaer Funktion verknipfen.

Die FEG-Einhell 8 weist eine Mehrzahl von Elektroden auf, die so an der
Oberfldche des Gehauses angebracht sind, dass Messungen von elektrischen
Potenzialen an der Hautoberfldche im Ohr durchgefihrl werden kénnen. Diese
Messungen werden von der Steuerginhell analysiert und mit vargespeicherten

Messungen verglichen, um bestimimte Gedanken des Benutzers zu erikennen
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und ais Steuerbefenhle zu benutzen. Zum Belspial kann das intensive Denken

an das eigene Lieblingsessen eine Ansage des bisherigen Kalorfenverbrauchs

ausidsen.

Die Kontakisensoreinheit 10 weist elnen kapazitiven Sensor auf, der so im
Oberfldchenbereich dos Gehduses angebracht ist, dass er beim Tragen im Ohr

die Hauteoberfiache des Benutzers kontaktiert. Somit kann die Steuerung ©

erkernen, ob die Vors‘ichtwng verwendet wird oder nicht und dementsprechend

verschiedens Steuersignale erzeugen. Zum Beisplel kénnen

Stromverbrauchintensive Funktionalitdten ausgeschaltet werden einige

Minuten nachdem die Vorrichiung aus dem Chr genommen wurde,

Bie Blustooth-Einheit 12 dient zur drahtiosen Kommunikation mit anderen

Yorrichtungen (zum Beispie! einer Im anderen Ohr getragenan Vorrichtungen)
oder externen Gardten {Mobiltelefon, BC usw.). Bel Kommunikation mit einer

YVorrichtung im anderen Ohr des Banutzers kdnnen Sensorsignale von beiden
Seiten bertcksichtigt werden, um eine verbesserte Prazision in den
Leistungsdaten zu errefchen, Ferner kann das erzeugte Audiosignal
starsofonisch oder bingural bearbeitel werden. In solchen Systemen

funktioniert die eine Vorrichtung als primdire Vorrichtung ader Master in dem

Sinne, dass sie Daten von belden Vorrichtungen erhalt und verarbeitet und die
jewells auszugebende Audiosignale definiert,

Kommunikation mit einem externen Gerdt kann wihrend Benutzung der
Vorrichtung, das heiflt wahrend der Ausiibung einer sportlichen Aktivitst,
stattfinden, In diesem Falle kénnen Daten, wis beispielsweise Musik- oder
GPS-Daten, von dem Gerdt an die Varrichtung Ubertragen werden und dort
verwendel nder gespeichert werden., Gleichzeitlg kinnen Daten, wie

belspielsweise erfasste Sensordaten ader berechnete Lelstungsdatan, von der

Yorrichtung an das Gerat Ubertragen werden. Dies ermiglicht auch eine
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Benutzung der Vorrichtung als Headset In Verbindung mit

Kommunikafionsanweandungen.

Kommunikation mit demn externen Gerdt kann auch erfolgen, wenn die
Vorrichtung nicht im Ohr benutzt wird, beispielsweise um die verschiedenen
oben beschriebenen Steugrungsmoglichkeiten zu konfigurieren, um
Schwellenwerte (zum Beisplel fir Herzfrequenz, Atemfrequenz, Distanz, Zelt
oder Geschwingdigkeit et} festzulegen oder um Lelstungsdaten zur externan
Verarbeitung auszulesen. Dies erfoigt zweckmaBig mittels einer spezialien
Anwendung oder App.

Die NFC-Einheit 13 ermoglicht Kommunikation mit einem
Nahfeldkommunikationsfahigen Gerdt, zum Beisplel ein Smartphone, wenn
dieses i gle N&he von der Vorrichtung gebracht wird. Dabei kdnnen
Konfigurationsdaten vom Smartphone an die Vorrichtung Ubertragen werden
cder in der Vorrichiung gespeicherte Daten, wie zum Belspiel
Kontaktinformationen flr den Benutzer, kdnnen ausgelesen werden. Diese
Informationen kénnen nlitzlich sein, wenn die Vorrichtung verloren
aufgefunden wird oder in Verbindung mit einem Unfall.

Die Flouren 2A, 28 und 2C zelgen verschiedene Ansichten einer Vorrichtung 20
gemal einem Ausflhrungsbeispiel, inshesondere die Form des Gehsuses, in
welchem simtliche Einhelten der Vorrichtung 20 integriert sind.

Die Figur 24 zeigh eine Ansicht siner Vorrichtung 20, dis ein Gehduse aufweist.
Das Gehduse ist aus Kunststoff, beisplelswelse Silikon, gefertigt und weist
grundsatziich einen arsten Abschnitt 21 wid einen zweiten Abschnitt 22 auf.
Der erste Abschnitt 21 ist zum EinfUhren in den Gehfirgang eines Benutzers
wnd der zwelte Abschnitt 22 st zur Befestigung in der Ohrmuschel des
Benutzers gebiidet. Dabel ist der erste Abschnitt 21 im Wesentlichen
Kegelfdrmig, um in dem duBeren Teil des Gehdrganags qut hineinzupassen, Im
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Endbereich des ersten Abschnittes 21 ist =in elastischer Kragen 24
vorgesehen, der beim Tragen der Vorrichtung 20 im Ohr als Abdichiung
funktioniert, so dass die Vorrichtung 20 den Gehdrgang des Benutzers
blockiert, Der zwelte Abschnitt 22 ist so geformt, dass er in Concha der
Ohrmuschel eines typischen Ohrs singesetzt und dort festgehalten werden

kann,

Das Gehduse weist ferner eine Obarfldche 23 auf, die dem Gehdrgang
abgewandt ist und somit vom Benutzer zum Beispial mit einem Finger
ereaichbar ist, Die Oberfldche 23 weist insbesondere eine kapazitive
Sensorginheit auf zum Erfassen von Steuerbefehle vom Benutzer, zum Beispiet
wenn der Benutzer mit sdinem Finger an der Oberfliche 23 kiopft oder (ber
die Dberfldche 23 in einer bestimmten Richtung streicht. In der Nihe von der
Oberflache 23 weist das Gehause eine schiieBbare Offnung 25 auf, durch
welche einen {nicht gezeiglen) Stecker an einen Buchse gekoppelt werden
kanr, um die Batterie der Vorrichtung 20 aufruladen oder um Daten mit der
Vorrichtung 20 auszutauschen.

Das Gehiuse weist ferner eine Offnung 26 auf, die an siner Stelle in der
Oberflache des Gehduses angebracht ist, die beim Tragen der Vorrichtung 20
iy Qhy die Haut, insbesonders im Bereich hinter dem Tragus, eng kontaktiert,
Die Offnung 26 mag einen Pulsoxymetriesensor enthalten, der zwel
unterschiedlich gefdrbte Lichtquellen, insbesondere Leuchtdioden, und sinen
Fotosensor aufweist. In diesermn Fall ist die Offnung 26 so in dem Gehiuse
angebracht, dass die Lichtqueilen einen Berelch der Hautoberflche im Ohy des
Benutzers beleuchten kéinnen und der Fotosensor entsprechende Reflalktionen
von der Hautoberfidche detekteren kann, Die Gffnung 26 mag alternativ ein
Knochenleltungsmikrofon enthalten. In einem System mit zwel Vorrichtungen,
eine flr das linke Ohr und eine flir das rechte Ohr, mag die eine Vorrichtung
den Pulsoximetriesensor und die andere Vorrichtung das
Knochenteltungamikrofon aufweisen.
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Die Figur 2B zelgt eine weitere Ansicht der Vorrichtung 20, wobet die
Oberfléche 33 im Vordergrund zu sshen ist, Die Oberfldche 23 weist eine
spalt- oder schiitzférmige Offnung 27 auf, die von auflen kommender Schall an
2in {nicht gereigtes} Mikrofon durchidsst, Die Vorrichtung 20 weist ferner sine
Manschette oder Hilise 28 auf, die sinen Teil der Oberfiiche 23 umschiielt und
zuim Anpassen der GriSe der Vordehtung an dem Ohr eines Benutzers dient.
Die Manschette 28 ist aus welchem Kunststoff gefertigt und lésbar von dem
Gehduse, Somit kann der Benutzer verschiedene Hillsen 28 mit verschiedenan
GriBan ausprobleren und diejenige auswihien, die die beste Passform
barsitstalit,

Die Fgur 20 zeigt noch eine weitere Ansicht der Vorrichtung 20, wohei die
Vorrichtung in Vergleich mit der Ansicht in Figur 2B um 1B0® gedreht ist,
Sowig der Kragen 24 als auch das Ende des ersten Abschnittes, das in den
Gehdrgang am tiefsten hineinragt, weisen Offnungen 29 auf, durch welche der
Schall, der van einem in der Vorrichtung integrierten Lautsprecher erzeugt
wird, ausgegeben werden kann,

Die Gffnungen 28, 26, 27 und 29 sind alle wasserdicht abgedichtet, so dass
die Vorrichtung 20 auch beim Schwimmen oder Regen verwendet werden

kann.

Figur 3 zeigt ein Systemn gemdB ainem Ausfithrungsbeispiel. Das System weist
gine erste Vorrichtung 20R und eine zweite Vorrichtung 20L auf, Die erste
Vorrichtung 20R ist zum Tragen im rechien Ohr eingerichtet und die zweite
Vorrichitung ist zum Tragen im linken Ohr elngerichtet. Jede Vorrichtung 20R
und 20L entsprechen im Wesentlichen die obes beschriebens Vorrichtung 20,
doch weist die erste Vorrichtung 20R ein Knochenteitungsmikrofon 7 in ihrer
Gffnung 26 auf, wobel die zwelte Vorrichtung 20L einen Pulsoxymetrissensor S
iy threr Offnung 26 aufweist,
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Die erste Vorrichtung 20R funktioniert als primdre Vorrichtung oder Master in
dem Sinne, dass sie Daten von belden Vorrichtungen 20R, 200 erhalt und
verarbeitet und die jewells auszugebende Audiosignale definiert. Die beiden
Vorrichtungen 208 und 20L kommunizieren miteinander Gber ihre jewellige
Bluetooth-Einheit 12 {siehe Figur 1) und k8nnen somit Sensordaten,
Leistungsdaten, Audisdaten, Steuerdaten ete. zustauschen. Im Betrieb sendst
die sekunddre Vorrichtung 204 insbesondere Pulsoximeterdaten und
Bewegungssensordaten bzw, Lelstungsdaten, die von Pulsoximeterdaten
und/oader Bewegungssensordaten abgeleitet sing, an die primére Vorrichtung
20R, Die Datenverarbeltungseinheit 1 der ersten Vorrichtung 20R erzeugt
Lelstungsdaten basierend auf den von der zweiten Vorrdchtung 20L erhaltenen
Daten und den vorn seiner eigenen Sensoreinheit erfassten Messdatern. Die
Leistungsdaten werden von der Signalverarbeitungseinheit 2 der ersten

Yorrichtung zum Erzeugen eines binauralen Audicosignals verwendst,

Des binaurale Audiosignal besteht aus einem ersten (rechten) Signalteil, der
durch den Lautsprecher 3 der ersten Vorrichting 20R ausgegeben wird, und
einem zweilten {linken) Signaltell, dev Ober die Bluetooth-Verbindung an die
zwelte Vorrichtung Gbertragen wird und von deren Lautsprecher 3 ausgegeben
wird, Durch synchronisierte Ausgabe des ersten Signaltells im rechten Ohr und
des zweiten Signalfells im linken Ohr, kann der Benutzer das binaurale
Audiosignal wahrnehmen und dadurch Informationen evhalten, die fir das
Austiben einer sportiichen Aktivitdt relevant sind. Insbesondere kann der
Benutzer beim Hiren des binauralen Audiosignals einen oder mehrers
spezifischen Werte der Lelstungsdaten, Anderungen bel sinem oder mehreren
spezifischen Werten der Leistungsdaten und/oder eine Relation zwischen
ginem oder mehreren spezifischen Werten der Leistungsdaten und
entsprechenden Referenzwertan, insbesondere Schwelienwerten, erkennen

hzw. erfahren. Das binaurale Audiosignal erméiglicht ingbesondere, dass
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Informationen {iber mehrere Werte gieichzeitig {oder nahezy gleichzeitig) an
verschiadenen rdumiichen Positionern zu hiiren sind.

Das erzeugte binaurale Audiosignal enthilt eine Signalkompaneante, wie
belsplelsweisa ein gepulstes Tonsignal oder eine Folge von vorgespeicherten
Sprachelementan, die fir einen Wert der Lelstungsdaten indikatly ist. Diese
Signatkomponente (st fir den Benutzer an einer bestimmten riumiichen
Position zu hdren. Diese raumliche Position kann verschoben baw, geandert
werden, wenn sich der entsprechends Wert der Leistungsdaten Sndert, Dies
kann zum Belspiel so erfolgen, dass die Signalkomponente nach varne oder
nach oben verlagert wird, wenn der Wert zunimmt, und nach hirtten oder nach
uriten verlagert wird, wenn der Wert abnimmt. Die Verschiebung der Position
kann Insbesondere relativ zu einer vertikalen Ebene, div sich durch den Kérper
des Benutzers erstreckt, oder giner horizontalen Ebene, die sich durch den
Kopf {(auf Hohe der Ohren) des Benutzers erstreckt, erfolgen. Solange die
Stgnalkomponente in einer dieser Ebenen wisdergeben wird, das heit, divekt
an der linken oder rechten Seite des Benutzers oder auf Hdhe der Ohren des
Benutzers, dann ist der Wert gleich oder nahe an einem vorbestimmten
Referenzwert, Wenn der Wert den vorbestimmten Referenzwert oder
Schwellenweart Ghersteigt, wird die Position der Signalkamponante zum
Belspiel nach vorne oder nach oben verschoben, wobei die Menge der
Verschisbung von der Differenz zwischen dem Leistungswert und dem
Referenzwert abhangt, In dhnlicher Weise kann die Position der
Signalkomponente nach unten oder nach hinten verschoben werden, wenn der
Wert den {oder elnen anderen) Referenzwert oder Schwellenwert
unterschreitet.

Somit kann der Beautzer leicht und intuitiv erkennen, ob der Wert von dem
vorbestimmten Referenzwert abwelcht undg, wenn dies der Fall ist,
entsprechend agleren, um den Wert wieder an den vorbestimmten

Referanzwert anzundhem,
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Das erreugte binaurale Audiosignal kann weitere Signalkomponente enthaiten,
die fr weitere Werte der Leistungsdaten indikativ sind, In diesem Falle wird
des bingurale Audiosignal so erzeugt, dass sine réumiiche Position jeder
Signatkomponente unterschiedlich von der réumilichen Position der anderen
Signatkomponenten ist. Damil kénnen Werte in Bezug suf verschiedene
Leistungsdaten an verschiedenen vorbestimmten Stellen im dreidimensionalen
Rauwm um den Kopf des Benutzers herum wisdergegeben wearden. Zum
Beisplel kann ein erstes gepulstes Tonsignal oder Sprachsignal bagl der
Herzschiagfrequenz an einer Stelle links oben und ein zweites gapulstes
Tonsignal nder Sprachsignal bzgl, einer Gaschwindigkelt an einer Stelle vorne
unten wiedergeben werden, Die Wiedergabe der einzelnen Signalkemponente
mag gleichzeitig oder leicht zetversetzt stattfinden, um die Wahrnehmung
durch den Benutzer zu erleichtern.
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Patentanspriiche

1. Muiltifunktionskopfhdrersystem fir sportliche Aktivit8ten, das System
aufweisend:

ging erste Vorrichtung, die zum Tragen in einem Ohr eines Benutzers
gingerichtet ist und eine erste Datenkommunikationseinhelt und sinen ersten
Lautsprecher aufwelst, und

gine zweite Vorrichtung, die zum Tragen im anderen Chr des Banutrers
singerichtet st und eine 2weite Datenkommunikationseinhelt und einen
rweiten Lautsprecher aufweist,

waobel zigmindest eine der ersten und zweiten Vorrichtungen eine
Sensoreinhell und eine Datenverarbeitungseinthelt aufweist, wobel die
Datenverarbeitungseinheil zum Erzeugen von Leistungsdaten basierend auf
von der Sensoreinheit erfassten Messdaten eingerichtet ist,

wobel die erste Vorrichtung ferner eine Signalverarbeitungseinheit
aufveist, die zum Erzeugen sines binauralen Audiosignals basierend auf den
Leistungsdaten eingerichtet ist, das binaurale Audiosignal aufweisend sinen
erstan Signaltell zur Ausgabe durch den ersten Lautsprecher und einen
zwelten Signaltell zur Ausgabe durch den zweiten Lautspracher, und

wobei die erste Datenkommunikationseinheit zum Ubertragen des
rwelten Signatteils des binauralen Audiosignals an die zweite
Datenkommunikationseinhelt eingerichtet ist.

2. Das Systermn gemél dem vorhergehenden Anspruch, wobei das von der
Signalverarbeitungseinhell erzeugte binaurale Audiosignal eine
Signatkomponente aufwelst, die fiir einen Wert der Lelstungsdaten indikativ
ist.

3. Das System gemal dem vorhergehenden Anspruch, wobel die

Signalverarbeitungseinhell ferner dazy eingerichtat ist, das binaurale
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Audiosignal so zu erzeugen, dass sine rdumiiche Position der
Signatkomponente von dem Wert der Leistungsdaten abhiingig Tst.

4, Das System gemall dem vorhergehenden Anspruch, wobel die réumliche
Position der Signalkomponente relativ zu elner Ebene abhingig von einer
Differenz zwischen dem Wert der Leistungsdaten und sinem vorbestimmten
Referenzwert ist,

S, Das Systemn gemdR einem der Anspriiches 2 bis 4, wobel das von der
Signatverarbeltungseinhelt erzeugte binaurale Audiosignal eine weitere
Signatkomponente aufweist, dle fiir sinen weiteren Wert der Lefstungsdaten
indikatiy ist, und wobei die Signalverarbeltungseinheit ferner dazu eingerichtet
ist, das binasurale Audicsighal so zu erzeugen, dass eine rdumiiche Position der
welteren Signatkompaenente unterschiedlich ven der réumilichen Position der
Signatkomponente ist.

6, Das System gemaB einem der vorhergehenden Anspriiche, wobei die
Signalverarbeitungseinhelt zum Modifizieren vorgespeicherter Audiodaten in
Abhéingigkelt van zumindest einem Wert der Leistungsdaten eingerichtet st

7 Das System geméB elnem der vorhergehenden Anspriiche, wobei die
grste Datenkommunikationseinheit und din sweite
Datenkommunikationsainheit drahtlose Datenkommunikationseinheiten sind,

die xum Kommunizieren mit einander singsrichtet sind.

8. Das System gemdah einem der vorhergehenden Anspriiche, wobel die
Sensoreinheit elne physinlagische Sensoreinhelt aufweist,

9. Das System gemal sinem der vorhergehenden Anspriiche, wobei die
Sensoreinhelt eine Bewegungssensoreinhelt aufweist,
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10, Das System gemal dem vorhergehenden Anspruch, wobel beide
Varrichtungen eine Bewegungssensoreinheit aufwelsen.

11, Verfahren aufweisend:

Erfassen von Messdaten mittels einer Sensoreinheit,

Erzeugen von Leistungsdaten basierend auf den Messdaten mittels einer
Datenverarbeitungseinheit,

wabel die Sensoreinhelf und die Datenverarbeitungseinheit in einer
grsten Vorrichtung, die zum Tragen in elnem Ohr eines Benulzers eingerichter
ist und eine erste Datenkommunikationseinhelt und einen ersten Lautsprecher
aufweist, oder in siner zweiten Vorrichtung, die zum Tragen im anderen Chr
des Benutzers singerichtet ist und eine 2weite Datenkommunikationseinheit
und sinen aweiter Lautsprecher aufwelst, enthalten sind,

Erreugen eines binauralen Audiosignals baslerend auf den
Leistungsdaten mittels einer Signalverarbeltungseinheit, die in der ersten
Yorrichtung enthalten st, das binaurale Audiosignal aufweaisend ainen ersten
Signaltell zur Ausgabe durch der arsten Lautsprecher und elnen zweiten
Signaitell zur Ausgabe durch den zwelten Lautspracher, und

Ubertragen des zweiten Signaltells des binauralen Audiosignals an die
zwelte Datenkommunikationseinhelt millels der ersten

Datenkommunikationseinheit,
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PO. Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/837,386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1

CONFIRMATION NO. 1748

133690 PUBLICATION NOTICE

Goodhue, Coleman & Owens, P.C.

12951 University Ave IR V0 AR

Suite 201 9136

Clive, 1A 50325

Title:Power Control for Battery Powered Personal Area Network Device System and Method

Publication No.US-2018-0109867-A1
Publication Date:04/19/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT
Attorney Docket No.
BRAGI GmbH-P0017C1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Hirsch et al.

Application No.
15/837,386

Filed: December 11, 2017

For:

Power Control for Battery Powered
Personal Area Network Device
System and Method

Confirmation No.
1748

Group Art Unit:
2667

Examiner:
Brenda C BERNARDI

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

VIA EFS-WEB

AMENDMENT

In reply to the Office Action mailed January 24, 2018, the period for response

which extends through July 24, 2018, please amend the above-identified application

as follows:

Amendments to the Claims are reflected in the listing of claims in this paper.

Remarks follow the amendments section of this paper.
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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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT BRAGI GmbH-P0017C1

In re Application of: Hirsch et al.
Application No.: 15/837,386

Filed: December 11, 2017

For: Power Control for Battery Powered Personal Area Network Device System and Method

The owner*, _BRAGI| GmbH , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 9.843.853 as the term of said prior patent is defined in 35 U.S.C. 154

and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._47,603

/JOHN D. GOODHUE/ May 21, 2018
Signature Date

JOHN D. GOODHUE
Typed or printed name

515-218-7888
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.
WARNING: Information on this form may become public. Credit card information should not

be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signhed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of information is required by 37 CFR 1.321. 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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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 (6 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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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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REMARKS
In the Office Action, the Examiner took the following actions:
L. Claims 1-13 are rejected on the ground of
nonstatutory obviousness-type double patenting as
being patentable over claims 1-9, 18, 19, 20 and 21,
respectively, of US Patent 9,843,853.
The Office Action may contain statements characterizing the related art and/or
the claims. Regardless of whether any such statement is expressly identified and/or
discussed herein, Applicant reserves the right to disagree with any such statement

or characterization in the Office Action.

DOUBLE PATENTING
Claims 1-13 are rejected on the ground of nonstatutory obviousness-type double
patenting as being patentable over claims 1-9, 18, 19, 20 and 21, respectively, of US
Patent 9,843,853. A terminal disclaimer is being filed herewith. Therefore, it is

respectfully submitted that the rejections should be withdrawn.

In view of the foregoing, Applicant respectfully requests reconsideration of this
application and the timely allowance of the pending claims.

This is a request for a one month extension of time the fee for which is being
paid at the time of filing. Please grant any extensions of time required to enter this
response and charge any additional required fees to Deposit Account 506801.

Respectfully submitted,

Goodhue, Coleman & Owens, P.C.
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Dated: May 21, 2018

By: /JJOHN D. GOODHUE/
John D. Goodhue

Reg. No. 47603

(515) 218-7888
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AMENDMENTS TO THE CLAIMS:
This listing of claims will replace all prior versions and listings of claims in the
application:
Claim 1 (Original): A method for managing a wireless earpiece, comprising:
powering circuitry of the wireless earpiece utilizing a low power mode in response to
detecting a magnetic field is applied to the wireless earpiece; and
altering the power sent to the circuitry of the wireless earpiece to a high power mode
in response to detecting a magnetic field is not applied to one or more of the

wireless earpieces.

Claim 2 (Original): The method of claim 1, further comprising:
operating the wireless earpiece utilizing an onboard battery in response to detecting

the magnetic field is not applied to the wireless earpiece.

Claim 3 (Original): The method of claim 1, further comprising:
charging an onboard battery of the wireless earpiece in response to detecting a

magnetic field is applied to the wireless earpiece.

Claim 4 (Original): The method of claim 1, wherein the magnetic field is applied by a

magnet of a smart case configured to receive the wireless earpiece.

Claim 5 (Original): The method of claim 1, wherein the magnetic field is detected by a

reed switch of the wireless earpiece.
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Claim 6 (Original): The method of claim 1, further comprising:
coupling the wireless earpiece to a smart case, wherein the smart case applies a

magnetic field to the wireless earpiece.

Claim 7 (Original): The method of claim 1, wherein the magnetic field is detected by a
reed switch integrated in magnetic contacts that interface with a smart case for

securing the wireless earpiece.

Claim 8 (Original): The method of claim 1, further comprising:
synchronizing data between the wireless earpiece and a smart case in response to

detecting the magnetic field.

Claim 9 (Original): The method of claim 1, wherein the low power mode is a power

saver mode.

Claim 10 (Original): A system comprising:

a left earpiece and a right earpiece each of the left earpiece and the right earpiece
comprising circuitry operating the earpiece, a battery powering the circuitry
operating the earpiece, and a reed switch connecting the battery to the
circuitry, wherein the reed switch connects the circuitry to the battery when a
magnetic field is not detected and wherein the reed switch disconnects the
circuitry from the battery when a magnetic field is detected,;

a smart case housing for charging the left earpiece and the right earpiece;

a first receptacle for receiving the left earpiece disposed within the smart case

3
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housing;

a second receptacle for receiving a right earpiece disposed within the smart case
housing;

a first interface associated with the first receptacle for electrically connecting the
smart case to the left earpiece;

a second interface associated with the second receptacle for electrically connecting
the smart case to the right earpiece,;

an intelligent control disposed within the smart case housing and operatively

connected to the first interface and the second interface.

Claim 11 (Original): The system of claim 10 wherein the smart case further comprises

a display.

Claim 12 (Original): The system of claim 11 wherein the display is moveably

connected to the smart case to transition from a first position to a second position.

Claim 13 (Original): The system of claim 12 wherein the smart case further comprises

at least one manual input for receiving user input to provide additional functionality.

4
Page 256 of 322



Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

ired to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875

Application or Docket Number

15/837,386

Filing Date
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TOTAL CLAIMS . R _
(37 CFR 1.16(1)) minus 20 = x $40 -
INDEPENDENT CLAIMS . R _
(37 CFR 1.16(h)) minus 3 = x $210 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(2] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
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TOTAL ADD'L FEE

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

This collection of information is required by 37 CFR 1.16. 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 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.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Application/Control No.

Applicant(s)/Patent under

Application Number Applicant(s)/P:
e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER [ APPROVED X DISAPPROVED

Date Filed : 5/21/18

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

Td disapproved.

The person who signed the Td does not have a POA on file.

Also resubmit Td, NO Fee required.

Lawana Hixon

U.S. Patent and Trademark Office
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PTO/AIA/01 (06-12)
Approved for use through 01/31/2014. OMB 0651-0032
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.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of | POwer Control for Battery Powered Personal Area Network Device System and Method
Invention

As the below named inventor, | hereby declare that:

This declaration I~
is directed to- |i| The attached application, or

|:| United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. [f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Peter Vincent Boesen Date (Optional) :

~

Inventor:

Signature:

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 1 minute 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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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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UR, Pater avd Trademak Dffon; US, DERARTMENT OF COMMERCE

Urijor the Rapersork Heduchion 8ot ot 1885, no persaes #r2 required 10 tespond 10 & coffestion of information umess ¥ dizmavs 2 vaiid OB confrol number,

DECLARATION (37 CFR 1.63) FOR UTHILITY OR DESIGN APPLICATION USING AN N
APPLICATION DATA SHEET (37 CFR 1.76)

Pawer Control for Battery Powered Personal Area Network Device System and
invention } Method

Title of

&g the bekow named rwentor, | hereby declare that

This declaration {7 - . et ‘
is dirested to- The alached application, or |
151245031

E@% Uniled Siales application or PUT inlemational application number

2018-08-23

filed on

The sbove-iantifiad appiication was oads or authorizsd fo e mada by s

F helleve thatd ayt The original ventor or an aniginal jolptiovernitor of 8 clalmed invention in e application.

} hereby acknowledge that any wiliful false siatement made in this declaration s punishable under 13 ULS.C. 1001
by fine or imprisonment of it more than five {8) years, or both,

WARNING:

Petitiopedfappicant is cautivned to svoid submitting personal information in docwaants fled in 8 palerd application that may
sontribiis 1o ideniily thefl. Peraonal information such a3 soual seeurity numbers, hank account numbers, or aredit sard numbars
{other than a ohek or credit card authorization form FTO-2038 submitted for payment purposes) is never requirad by the USPTQ
to support a pelition o an applicadion. I this type of personal information is inckuded in documents subnilied o the USPTQ,
pelitionersiappicants shauld considay redacting such personal infummation from the documends belure submitling ther (o ihe
USRTO. Petiionsriapplicant is advised that the rexxwed of a palent appiication is avaiabln iy tha puldic alter puldication of e
applination {uniess a non-publication request in compliance with 37 CFR 1 213{a) is made in the application) or Issuance of 3
patent. Furthermore, the record oo an abandoned applicaion may also be available to the public if the application is
reforenned in a published application or an lssued patent {see 37 CFR 1,14}, Cheoks and credit card authorizstion forms
FO-2038 submittied for paymernd purposes are not retained in the application e and heeefors are not publicly avadlabia,

LEGAL NAME OF INVENTOR

Eric Christian Hirsch Oate {Optional)

Inventor:

Signature: 7

Noter An applicaticn dals sheat{FTONERM S or sipivadent). indluding noraing e entire npverdive anfty, smigt sccampany Bus foom or must Bave
bean previcusly fled, Use sy additionst PTOMIAGT for for sach addiionsd inventos

This enitaction of nformation is requivad by 38 IL8.0 115 and 37 OFR LES. The information 5 requirad 1 obiain of dadin @ bensft by the public which 15 to 8 fand
by the USFTO o provess) an sppliosion. Coafidentially i governad by 38 UBL0, 122 and 37 OFF 1.1 and 134, This aofeation is estimaind 1 ishe 3 vy i
oxnplete, induding gathering, propaing, snd submiting e sompisted anplisstion foyny i s JOFETIL Time wil vty depending upon thes indivieknd cass, Any
axyrnamis o e amount of S0 pou requite B coroplele Bes farm anelfor sugrestions dor seducing this burden, showld be sent 1o e Chisf inforraalinn Officer, U8
Patent and Trademasrk Qffice, 1.8, Dopatime of Qommersy, PO, Box 108, Alzxandis, WA 23212-1450. DO NQT BERT FEES OR COMPLETED FORME TR
TS SODRESE, BEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandris, ¥A& 23313-1458,

F you oond R05Et0e I oompieling e ferr ol Y E0GRTRF 155 s selsot apiton §
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Privacy Act Statement

The Privacy Act of 1974 {P.L, 93-579) requives that you be given certain information in connection
with vour submission of the altached form related to a patent application s patent. Accordingly,
pursuant fo the requiraments of the Adl, please be advised that {1} the general authorily for the
oollestion of this information e 35 US.0. 202 (2) furnishing of the information solicited s voluntary,
and {3} the principsl parpose for which e information is used by the U8, Patent and Tradamaik
Dffice is to procsss andior examine your subiission related 1o a patent application or patent. i you do
oot furnish the requested information, the US. Palent and Trademark Office may ol be able to
process andior axaming your subnvssion, which may resull in termination of procsedings or
abandonment of the application or expiration of the patent,

The information provided by you in s form will be subjent 1o tha following routine uses:

e

The information o this forre will be reated confidentially lo the sxtent allowsed under the
Fresedom of Information Acl {8 LLS.C. 58) and the Privacy Act {§ U.S.C §52a). Records fram
this system of racords may be disclosad to the Department of Justice to determine whether
dizcloaura of thess records ix required by e Freedom of Information Act,

A revord from this systam of records may be dinclosed, as 2 nautine use, in e ourse of
presending ovidenae to & sourd, magistrale, or adminiatrative Hbunal, including disclosres 1o
obposing counsel in the course of setilvment negaoliations.

A record iy this system of records may be discinsad, ay 2 routine uss, to & Member of
Congress subnditing & request lnvolving an individual, 1o whom the record periaing, when the
individust has requested assistance from the Member with nespedt 1o the suliject maller of the
record.

A record in this spstem of records may be disclnsed, as 2 routine use, 0 & contractor of the
Agsncy having need for the nformation in order o pedonm a contrant. Revdplents of
inforroation shall be reguired to coraply with the requirements of the Privacy Aot of 1874, ax
amended, pursuand o S UBC 552adm).

& racord relafed to an Intemational Appiication filed under the Patent Cooperation Treaty in
this sysiem of records may be distlosed, as a mutine use, o the Intermnational Bureau of the
Wonid inteilectual Property Organdzalion, pursuant 1o the Patent Qooperation Treaty.

& racord in this system of redards may be disciosed, as a rouline use, v ancther federal
anency for purposss of National Seourfly review {35 UL.S.C. 181) and for review pursuant to
the Alomic Ersrgy Act {42 UB.C 218,

A record from this system of records may be disclosed, av 8 routine use, fo the Adminisiratorn
Ganoral Senvicss, or hisfher designes, during an inspection of records conducisd by B8Aas
part of that agency's responsibility to recommend inprovernents in records roanagerend
practices and programs, under autharity of $4 U8B0, 2804 and 2808, Such discluswre shall
be made In accordance with the GBA regulations goveming inspeation of records for this
purpose, and any othar relevan { Lo, GBA or Conwmares] direnlive. Such disclosurs shall nod
he used {o make delerminations abow individuals,

A recordd from this svelom of records may he disclosad, as g rouling use, 1o the public after
elther publication of the applicatinn pursaant fo 38 U.S.GC. 1220} or issuance of 8 patent
pursuard o 38 U800 181, Further, g renord may be disclosed, subinol io the fimitations of 3¥
CFR 114, a8 8 routing use, I the puldin § the reont was flad in an application which
hacame ahandaned or in which the proceedings were lerminated and which application is
rafarenced by sither a published application, an application oper 1o publis inspection or an
iasued patent,

A record from this system of revords may be disclosed. as g rouling use, 1o a Fedaral, Slals,
or koeal law enforcement agancy, ¥ the USPTQ becomes gware of a vinlation or potential
vickation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 32774204
Application Number: 15837386
International Application Number:
Confirmation Number: 1748

Title of Invention:

Power Control for Battery Powered Personal Area Network Device System
and Method

First Named Inventor/Applicant Name:

Eric Christian Hirsch

Customer Number:

133690

Filer:

John Darrell Goodhue/Ashlyn Nguyen

Filer Authorized By:

John Darrell Goodhue

Attorney Docket Number:

BRAGI GmbH-P0017C1

Receipt Date: 31-MAY-2018
Filing Date: 11-DEC-2017
Time Stamp: 17:24:44

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
209856
Boesen_BRAGIGmbH-
1 QOath or Declaration filed P0017_15245031_DEC_Signed. no 2
pdf 5e30999b5de89cA020e1d86af2ib67f61882)
4042
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Information:

1526883
Eric_ BRAGIGmbH-
2 Oath or Declaration filed P0017_15245031_DEC_SIGNED] no 2
_EFS_pdf ca076bfb77c2fe985436fd41a75a1284b6as
be66

Warnings:

Information:

Total Files Size (in bytes): 1736739

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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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. 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 15/837,386

Filing Date 2017-12-11

Eric Christian Hirsch
First Named Inventor

- Power Control for Battery Powered Personal Area Network Device System
Title
and Method

Art Unit 2667

Examiner Name Brenda C BERNARDI

Attorney Docket Number BRAG| GmbH-POO1 7C1

SIGNATURE of Applicant or Patent Practitioner

sowe |/ JOHN D. GOODHUE/ oae oo | 201 8-06-19

Name John D. Goodhue Registration 47603

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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 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-PT0-9199 and select option 2.
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POWER OF ATTORNEY BY APPLICANT

P hereby revoke all previous powers of allorney gheen in the application deatified in gither the attached ransmitial lelter or
| the hoxes below,

Application Nursber Filing Date

§

{MNote: The boxas above may be lel blank if inforaation s provided on form PTOAINGZA S

m i haraby appoint the Patend Praciitionas! associaied with the following Cusinmer Number as mylour allomay({s) or agent{s), and

o dransact &l lusiness in the United Siates Patend and Trademari Office connected therawith for the application refersnced in
the attacheyd ransmitial lnller {form FTOAIREEAY o antified abeyve

oR 133680

 haveby ag:«;,«oat‘s??:‘ raptitioner(s) namesd in the atlachest Bt form PTOIMABIEC) ais myfour allarnayis) or ageni(s), and to transact
ail t‘u siness it the United Stutes Paterd and Trademark Office connected therawith far the patent appliostion refsranced in the
aohad ransmittal lsbler {form PTOQIAIRMR2A} or identified above. (Nols! Complele form PFTOQAIAGEC )

Please recognize or change the correspondence addrass for the application identified in the attached transmittal
lfetier or the boxes above to;

The addrass associaled with the above-mantionad Costomer Number

D The address associated with Custormer Number
R

prrrrrnsrnrry

Fhrnar
individual Name

Addross

City I Sigte | E 4

[
=

Cauntry

Talephone E Emall §

! amn the Applioant {if the Applivant is & juristic entlty, lis! the Applinant name in the hoxd

BRAGI GmbH

i:l invertor of Jolrd inverdor {1 not reguired belaw

[:] Logal Reproseniative of g Devessad or Legally nvapasitaled trvventor {Bitle nol required Delow
[m Agaignee or Paraon o Whom the Inventor i Under an Obligation to Asaign {provide signers itle i applicant iz g jurislic entity)

E:] Pargon Whe Olherwise Shows Sufficient Propristsy Iderest (e, 4 ps:*iiti\:m unter 37 CFR 1 A2} was granted in the
appfication or is connurrently tandng fled with this document) i{e:{‘v;(m siyher's th ¥ apphcant is & juniglic entity}
SHENATURE of Applicant for Patent

The underdgned (wiosg e is supplied below) s suthorized 10 ot on behall of the applicant {e.g., where the applicant is a judelic entity).

Signature ”” '“’ & "S SR ii“"me {Optionad} i
Mame Peter V Y%as osan
Title Vios President of intellectual Property, Bragi GmbH

NOQTE: Signabse - This form must be signed by the applinantin socordance with 37 GFR 1,33 See 37 OFF 1.4 for signature requirenents
anst cerfifivations. If more than one spplicant, use ywllipls farms.

Totad of forrms are submitiad

Thin sotleation of bioimation & reguited by 37 CFR 1131, 133, aad 133, Thet infposmiaiion Is toguaited to oblain o sebain 5 bl By e pulific whis & to e (and by the
USPTQ o proosse) e application. Confidsniiolity & goconnd by 25 Q50,122 and 37 CFR 111 and 114, This colhection & eutimaied o faka 3 rinutes o austpdids,
tncluding gathering, proferivg snd submiting the somplalad eg‘g\!\caﬁan o o the USPTQL Time vl vary depending upon he individual oase. Ay o s on i it
of fheve you veeisivs b oot s Rarve senlior WIGGES st for reducting B hurdan, st be sant to the Chief hdonvation Clliosr, LS. Petent and Trademark Offfee, U8,
Dipariment of Dommerce, PO, oy 1480, Soxandiy, WA Z2313-1450 ININOT SEND FEES 130 COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissinner
for Patupts, PO, Box 1480, Aloxantdria, VA 2R3131858,

& vou need ssisiance in compleling the foam, oalt T80D-PTO-G18Q and sefect opfion 2.
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Electronic Acknowledgement Receipt

EFS ID: 32940685
Application Number: 15837386
International Application Number:
Confirmation Number: 1748

Title of Invention:

Power Control for Battery Powered Personal Area Network Device System
and Method

First Named Inventor/Applicant Name:

Eric Christian Hirsch

Customer Number:

133690

Filer:

John Darrell Goodhue/Ashlyn Nguyen

Filer Authorized By:

John Darrell Goodhue

Attorney Docket Number:

BRAGI GmbH-P0017C1

Receipt Date: 19-JUN-2018
Filing Date: 11-DEC-2017
Time Stamp: 16:19:46

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
515907
BRAGIGmbH-
1 Power of Attorney P0017C1_15837386_USPTO_Al no 2
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Information:

Total Files Size (in bytes): 515907

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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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 15837386

Filing Date 11-Dec-2017

First Named Inventor Eric Hirsch

Attorney Docket Number BRAGI GmbH-P0017C1

Title of Invention

Power Control for Battery Powered Personal Area Network Device System and Method

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

BRAGI GmbH 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9843853

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

O Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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@ | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 47603

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /JOHN D. GOODHUE/

Name JOHN D. GOODHUE

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

Page 270 of 322



Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15837386
Filing Date: 11-Dec-2017

Applicant/Patent under Reexamination: Hirsch

Electronic Terminal Disclaimer filed on  June 20, 2018

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 32947672
Application Number: 15837386
International Application Number:
Confirmation Number: 1748

Title of Invention:

Power Control for Battery Powered Personal Area Network Device System

and Method

First Named Inventor/Applicant Name:

Eric Christian Hirsch

Customer Number:

133690

Filer:

John Darrell Goodhue

Filer Authorized By:

Attorney Docket Number:

BRAGI GmbH-P0017C1

Receipt Date: 20-JUN-2018
Filing Date: 11-DEC-2017
Time Stamp: 11:45:42

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
31922
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
261c8088c759437e3a12f671cd6b3467eefe]

0351
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Information:

Total Files Size (in bytes): 31922

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/837,386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1
CONFIRMATION NO. 1748

133690 POA ACCEPTANCE LETTER
Goodhue, Coleman & Owens, P.C.

12951 University Ave IO KT
Suite 201 000000100467185

Clive, 1A 50325

Date Mailed: 06/22/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/19/2018.

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.

/sibrahim/

page 1 of 1
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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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

133690 7590 07/02/2018 | EXAMINER |
Goodhue, Coleman & Owens, P.C. BERNARDI, BRENDA C
12951 University Ave
Suite 201 | ART UNIT PAPER NUMBER |
Clive, IOWA 50325 2667

UNITED STATES OF AMERICA DATE MAILED: 07/02/2018

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/837.386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1 1748

TITLE OF INVENTION: Power Control for Battery Powered Personal Area Network Device System and Method

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 10/02/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of maintenance
fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

133690 7590 07/02/2018 . ore e
Certificate of Mailing or Transmission
Goodhue, Coleman & Owens, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
12951 University Ave States Postal Service with sufficient postage for first class mail in an envelope
. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 201 transmitted to the USPTO (571) 273-2885, on the date indicated below.
Clive, IOWA 50325

(Depositor's name)

UNITED STATES OF AMERICA

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/837.386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1 1748

TITLE OF INVENTION: Power Control for Battery Powered Personal Area Network Device System and Method

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 10/02/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BERNARDI, BRENDA C 2667 381-074000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3
- P \ \ L 2 registered patent attorneys or agents. If no name is

Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Authorized Signature Date

Typed or printed name Registration No.
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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.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/837.386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1 1748
| EXAMINER |
133690 7590 07/02/2018
Goodhue, Coleman & Owens, P.C. BERNARDI, BRENDA C
12951 University Ave
Suite 201 | ART UNIT PAPER NUMBER |
Clive, IOWA 50325 2667

UNITED STATES OF AMERICA DATE MAILED: 07/02/2018

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

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.

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 negotiations.

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
from 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. Arecord 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.

8. Arecord 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.

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.



Application No. Applicant(s)
; . 15/837,386 Hirsch et al.
Notice OfAllowab//”:V Examiner Art Unit AlA Status
BRENDA C BERNARDI 2667 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
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.} This communication is responsive to amendment filed 5/21/2018.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-13 . 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
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J 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. [J 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 areply 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 sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J 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)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/BRENDA C BERNARDI/
Primary Examiner, Art Unit 2667

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180618
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Application/Control Number: 15/837,386 Page 2
Art Unit: 2667

DETAILED ACTION
Notice of Pre-AlA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA.

Response to Arguments
2. Claims 1-13 were rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1, 2, 3,4, 5, 6,7, 8,9, 21, 18, 19 and 20,
respectively, of US Patent 9,843,853. Applicant has filed a terminal disclaimer which was
approved on 6/20/2018, therefore the rejection of claims 1-13 on the ground of
nonstatutory obviousness-type double patenting is withdrawn.

Allowable Subject Matter
3. Claims 1-13 are allowed. Nothing in the prior art showed or suggested the specific
limitations of these claims.

The following is a statement of reasons for the indication of allowable subject
matter: Prior art of Rajakarunanayake (US2014/0004912) discloses a method for
managing wireless earpieces, comprising: powering circuitry of the wireless earpieces
utilizing a (high power mode) communication mode (in response to detecting) when a
magnetic field is not applied to one or more of the wireless earpieces; and altering the
power sent to the circuitry of the wireless earpieces to a (low power mode) power transfer
mode (in response to detecting) when a magnetic field is applied to one or more of the
wireless earpieces. Prior art of Maguire (US2012/0309453) discloses detecting an RF
field in place of a magnetic field. However, the prior art on record does not teach the

power related mode of operation (i.e., high power and low power modes) as required in
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Application/Control Number: 15/837,386 Page 3
Art Unit: 2667

independent claim 1. Similar reasoning applies to independent claim 10 for connecting

and disconnecting from a battery when a magnetic field is detected.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRENDA C BERNARDI whose telephone number is
(671)270-7125. The examiner can normally be reached on M-F 8am-5pm.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interview practice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, MATTHEW BELLA can be reached on (571) 272-7778. 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
accessto 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.

/BRENDA C BERNARDV
Primary Examiner, Art Unit 2667
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sceipt date: 01/29/2018 15/837 388 - GAUL: 2887

Application Number 15837386

Filing Date 2017-12-11

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Eric Christian Hirsch

L. Art Unit 2667
( Not for submission under 37 CFR 1.99)

Examiner Name Brenda C BERNARDI

Aftorney Docket Number BRAGI GmbH-P0017C1

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.
X The fee set forth 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 {JOHN D. GOODHUE/ Date (YYYY-MM-DD) 2018-01-29
Name/Print John D. Goodhue Registration Number 47603

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.5.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 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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Receipt date: 01/2%/2018 15/837,388 — GAU: 2867

Privacy Act Statement

1.

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:

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.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.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 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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USPAT

ADJ

ON

2018/01/20
14:11

S75

7022

HO4R1/1041.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S76

6363

H04W52/0225.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S77

37581

H02J7/025.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S78

10848

H02J7/007.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S79

18242

H02J50/10.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S80

1680

HO04R1/1025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
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EAST Search History

{iBM_TDB

S81

6500

HO04R1/028.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18

12:01

S82

10907

H04R2420/07.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S83

6524

H04M1/6066.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S84

85686

S75 or S76 or S77 or S78 or S79 or S80
or S81 or S82 or S83

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S85

3121

(wireless$3 or wire-less$3) near3
(earpiece or ear-piece or earbud or ear-
bud)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S86

1005

S84 and S85

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S87

1143734

(low or high) near power

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S88

1067843

magnetic near field

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/06/18
12:01

S89

12

S86 and (S87 same S88)

US-PGPUB;
USPAT;
USOCR;
FPRS;
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EAST Search History

EPO; JPO;
DERWENT;
IBM_TDB

S90

22

S85 and (S87 same S88)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/06/18
12:04

S91

102

("20010005197" | "20010027121" |
"20010056350" | "20020002413" |
"20020007510" | "20020010590" |
"20020030637" | "20020046035" |
"20020057810" | "20020076073" |
"20020118852" | "20030065504" |
"20030100331" | "20030104806" |
"20030115068" | "20030125096" |
"20030218064" | "20040070564" |
"20040160511" | "20050043056" |
"20050125320" | "20050148883" |
"20050165663" | "20050196009" |
"20050251455" | "20050266876" |
"20060029246" | "20060074671" |
"20060074808" | "20080254780" |
"20120309453" | "20140004912" |
"3934100" | "4150262" | "4334315" |
"4375016" | "4588867" | "4654883" |
"4682180" | "4791673" | "4865044" |
"5191602" | "5201007" | "5280524" |
"5295193" | "5298692" | "5343532" |
"5363444" | "5497339" | "5606621" |
"5613222" | "5692059" | "5721783" |
"5749072" | "5771438" | "5802167" |
"5929774" | "5933506" | "5949896" |
"5987146" | "6021207" | "6054989" |
"6081724" | "6094492" | "6111569" |
"6112103" | "6157727" | "6167039" |
"6181801" | "6208372" | "6275789" |
"6339754" | "6408081" | "6470893" |
"6542721" | "6560468" | "6654721" |
"6664713" | "6694180" | "6718043" |
"6738485" | "6748095" | "6754358" |
"6784873" | "6823195" | "6852084" |
"6879698" | "6892082" | "6920229" |
"6952483" | "6987986" | "7136282" |
"7203331" | "7209569" | "7215790" |
"7463902" | "7508411" | "7983628" |
"8140357" | "D464039" | "D468299" |
"D468300").PN.

US-PGPUB;
USPAT

ADJ

ON

2018/06/18
12:07

EAST Search History (I nterference)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

S52

(((wireless$3 or wire-less$3) near3 (earpiece or
ear-piece)) and (high$3 near power near mode)
and (detect$4 near3 magnetic near field) and
((chang$4 or alter$4) near power) and (low$3

near power near mode)).clm.

USPAT

OR

OFF

2017/08/04
11:21

S71

(((wireless$3 or wire-less$3) near3 (earpiece or
ear-piece)) and (high$3 near power near mode)

USPAT
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EAST Search History

and (detect$4 near3 magnetic near field) and
((chang$4 or alter$4) near power) and (low$3
near power near mode)).clm.

S92 {0 (((wireless$3 or wire-less$3) near3 (earpiece or JUSPAT {OR OFF 2018/06/18
ear-piece)) and (high$3 near power near mode) 12:06

and (detect$4 near3 magnetic near field) and
((chang$4 or alter$4) near power) and (low$3
near power near mode)).clm.

6/18/2018 12:31:13 PM
C:\ Users\ bbernardi\ Documents\ EAST\ Workspaces\ 15837386.wsp
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

15837386 11-Dec-2017 Eric Hirsch BRAGI GmbH-P0017C1 1748

TITLE OF INVENTION :

Power Control for Battery Powered Personal Area Network Device System and Method

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Small Utility under 35 USC 111(a) |2667 074000 BRENDA BERNARDI
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$500 $0 $500 02-Oct-2018 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address :

133690
Goodhue, Coleman & Owens, P.C.

12951 University Ave
Suite 201

Clive IA 50325
UNITED STATES

515-218-7758
USPTO@dackettrak com

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

@ Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

O Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any def%%r%\ﬁ or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[ ] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. GOODHUE, COLEMAN & OWENS, P.C.

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

BRAGI GmbH Miinchen germany corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /JOHN D. GOODHUE/ Date 10-01-2018

Name John Darrell Goodhue Registration Number | 47603
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Electronic Patent Application Fee Transmittal

Application Number:

15837386

Filing Date:

11-Dec-2017

Title of Invention:

Power Control for Battery Powered Personal Area Network Device System

and Method

First Named Inventor/Applicant Name:

Eric Christian Hirsch

Filer:

John Darrell Goodhue/Ashlyn Nguyen

Attorney Docket Number:

BRAGI GmbH-P0017C1

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 2501 1 500 500
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500
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Electronic Acknowledgement Receipt

EFS ID: 33884796
Application Number: 15837386
International Application Number:
Confirmation Number: 1748
. . Power Control for Battery Powered Personal Area Network Device System
Title of Invention:
and Method
First Named Inventor/Applicant Name: Eric Christian Hirsch
Customer Number: 133690
Filer: John Darrell Goodhue/Ashlyn Nguyen
Filer Authorized By: John Darrell Goodhue
Attorney Docket Number: BRAGI GmbH-P0017C1
Receipt Date: 01-0CT-2018
Filing Date: 11-DEC-2017
Time Stamp: 17:18:36
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $500
RAM confirmation Number 100218INTEFSW00004635506801
Deposit Account 506801
Authorized User Ashlyn Nguyen

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

37 CFR 1.20 {Post Issuance fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46097
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
8ad563531a963 1bb06607c209bc3a649337
16106
Warnings:
Information:
32320
2 Fee Worksheet (SB06) fee-info.pdf no 2
eaf0cfbe6c35a36ca58f04 1cdazeff6a897d
Warnings:
Information:
Total Files Size (in bytes): 78417

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/837,386 10/30/2018 10117014 BRAGI GmbH-P0017C1 1748
133690 7590 10/10/2018

Goodhue, Coleman & Owens, P.C.
12951 University Ave

Suite 201

Clive, IA 50325

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 O 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 http://pair.uspto.gov for additional applicants):

BRAGI GmbH, Miinchen, GERMANY;
Eric Christian Hirsch, Miinchen, GERMANY
Peter Vincent Boesen, Miinchen, GERMANY

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.

Page 321 of 322

IR103 (Rev. 10/09)



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

15/837,386 12/11/2017 Eric Christian Hirsch BRAGI GmbH-P0017C1 163880

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 04/20/2022 has been accepted.

CERTIFICATIONS:
Change of Entity Status:

X Applicant changing to regular undiscounted fee status.

NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as
applicable.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: JOHN D. GOODHUE/
Name: John D. Goodhue
Registration Number: 66257
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