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NAVIGATION SYSTEM AND METHOD FOR DIFFERENT MOBILITY MODES

FIELD OF THE INVENTION
{0001] At least one embodiment of the present invention pertains to navigation, and

more particularly, to a system and method for providing seamless navigation across

various devices as a function of mobility mode.

BACKGROUND
f0002] Conventional navigations systems provide navigation solutions based on a

single mobility mode and not for transitions between mobility modes. For example, a
conventional navigation system may provide directions for driving a car and not for
walking or not for driving partially and walking partially. Directions for walking could vary
significantly from driving since different routes may be available that are unavailable for
cars. For example, a walker can walk on paths or against vehicular iraffic on a sidewalk
adjacant a ane-way sireet.

{0003] Accordingly, a new system and method may be needed to provide navigation
across mudtiple mobility modes.

SUMMARY

[0004] A system and method enable calculation of navigation data as a function of
mobility mode and te transmit the calcudated data to devices accordingly. Accordingly,
the system and method help a person get {o their final desired focation. Inan
embodiment, the method calculates first navigation data based on a first mobility mode at
a first device; receives a mobllity mode change indication to a second maobility mode;
calculates second navigation data based on the second mobility mode; and then
transmits the second navigation dala to a second device. The first navigation dala
calculation can he performed between the first device and a server. The second
navigation data can be derived directly from the server.

[0005]  in an embodiment, the system comprises mode change indication logic,
direction logic and transmission logic, The mode logic receives a mobility mode change
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indication from a first mobility mode to a second mobility mode. The direction logic
calculates first navigation data based on the first mohility mode and second navigation
data based on the second mability mode. The franamission logic fransmits the second
navigation data 1o a second device.

{0006] The calculations can be done al the first device (2.¢., a navigation system
installed in a vehicle), the second device (a.4., a mobile devics), and/or al a third device
{a.9., server). The navigation data can include directions, a destination, and/or an
origination. The first navigation data may include driving directions while the second
navigation data may include walking directions. The first device can be installed in a
vahicle while the second device may be a mobile device {e.g., mohile phone). The
mobility mode change indication can include an indication that the vehicle has been
placed in Park and/or that the first device has been powered off (2.g.. no further signals
are received from the first device).

BRIEF DESCRIPTION GF THE DRAWINGS
{0007 One or more embodiments of the present invention are ilustrated by way of

example and not limifation in the figures of the accompanying drawings, in which like
references indicate similar elements.

[0008]  Figure 1 is a diagram illustrating a network according o an embodiment of the
invention,

[0009]  Figure 2 is a high-level extent diagram showing an example of architecture of a
client, server andfor navigation unit of Figure 1.

{0010] Figure 3 s a block diagram showing contents of the direction system of Figure
1.

[0011]  Figure 4 is a flowchart ilustrating a navigation technigue.

DETAILED DESCRIPTION

[0012] References in this description {0 “an embodiment”, “one embodiment”, or the

like, mean that the particular feature, function, struciure or characteristic being described
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is included in at least one embodiment of the present invention. Qceurrences of such
phrases in this specification do not necessarily all refer (o the sames embodiment. Onthe
other hand, such raferences are nol necessarily mutually exclusive either.

{0013] Figure 1 is a diagram lustrating a network 100 according o an embodiment of
the invention. The network 100 includes a server 110, a computer 112, a network {cloud)
120, a vehicle {g.g.. automobile) 130, and a mobile device 140. The server 110 includes
a direction system 111 that receives origination and destination data, as well as network
100 node identifiers, and transmits navigation information 1o the navigation unit 132
and/or the mobile device 140, in an embodiment, the direction system 111 resides
instead of or in addition on the navigation unit 132 and/or the mobile device 140. The
vehicle 130 includes a navigation unit 132 that is coupled the vehicle 130 (e.g., installed in
or detachably couplad tn the vehicle 138} In other embodiments, the vehicle 130 can
include other vehicles, such as aireraft, ships, motorcycles, submersibles, etc. The
navigation unit 132 includes a nav 1D 134, such as a MAC address and/or other identifier.
The mobile device 140, which can include a laptop, mobile phone, eic. includes amaob D
144, such as a MAC addrass andior other identifier. Note that the netwark 108 can
include other and/or additional nodes,

{0014] The cloud 120 can be, for example, a local area network (LAN}, wide area
network (WAN), metropolitan area network (MAN), global area network such as the
internet, a Fibre Channel fabric, or any combination of such interconnects. Each of the
server 110, the computer 112, and the navigalion unit 132 may be, for example, a
conventional personal computer (PC), server-class compuler, workstation, handheld
computingfcommunication device, or the like,

{00158] During operation of the network 100, the direction system 111 receives an
origination, destination and identifiers {134 and 144} from one of the olher nodes on the
network 100, For example, a user can enter the data on the computer 112, which then
fransmits the data to the direction system 111 via the cloud 120. The direction system
111 then calculates navigation data based on mobility mode {e.g., driving directions for

the navigation unit 132 {o the closest point available for the destination and walking
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directions from the closest point 1o the actual destination or just the actual origins and
destinations and direclions are calculated by the receiving units 132 and 140) and
navigation device 132 and mobile device 140 can then cutput {visually, aurally, elc. } their
respective received data and/or calculated data {e.g., directions) to the user.

[0016] in another embodiment, the direction system 111 calculates navigation data in
reat-ime when racsiving a mode change indication and new origination from the
navigation unit 132 andjor the mobile device 140, For example, a user may have parked
hisfher vehicle 130, triggering the navigation unit 132 to determine posifion using a
positioning system (s.g., GPS, Beidou, Glonass, Galileo, Loran, elc.) and fransmitling a
mobility mode change indication and the position as a new origination 1o the dirgction
system 111, The direction system 111 then calculates navigation information based on
the new mobility mode and new origination and transmits the newly calculated navigation
dala to the mobile device 140, the vehicle 130 and/or the navigalion unit 132, which then
outputs (visually, aurally, etc.} it to the user.

{00171 Figure 2 is a high-level exient diagram showing an example of an architecture
200 of the server 110, the computer 112, the navigation unit 132 or mobile device 140 of
Figure 1. The architecture 200 includes pne or more processors 210 and memary 220
coupled (o an interconneat 260. The inlerconnect 260 shown in Figure 2 is an abstraction
that reprasents any one of more separale physical buses, point-to-poitt connections, or
both, connected by appropriate bridges, adaplers, or controflers. The interconnect 260,
therefore, may include, for example, a system bus, a form of Peripheral Component
interconnect {PC1) hus, a HyperTransport or industry standard architecture (ISA) bus, a
small computer system interface {SCSI) bus, a universal serial bus (USB), {IC {2C) bus,
or an Institute of Electrical and Electronics Engineers (IEEE) standard 1394 bus, also
called “Firewire”, and/or any other suitable form of physical connection.

{0018] The processor{s) 210 is/are the central processing unit (CPU} of the
architeclure 200 and, thus, conirol the overall operation of the architecture 200. In certain

embadiments, the processor{(s) 210 accomplish this by execuling software or firmware
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stored in memory 220. The processor{s} 210 may be, or may include, one or more
programmable general-purpose or spedial-purpose microprocessors, digital signal
processars {D8Ps), programmable controllers, application specific integrated circuits
{ASICs), programmable logic devices (PLDs), or the like, or a combination of such
devices.

[0019] The memory 220 is or includes the main memory of the architecture 200. The
memaory 220 represents any form of random access mamory (RAM), read-only memory
{ROMj}, flash memory, or the like, or a combination of such devices. In use, the memory
220 may contain, among other things, software or firmware code for use in implementing
at teast some of the embodiments of the invention introduced herein,

{0020]  Also connected to the processor(s) 210 through the interconnect 260 is a
communications interface 240, such as, but notlimited to, a network adapter, one armaore
ouipul device{s) 230 and one or more input device{g) 250. The network adapter 240
provides the archilecturs 200 with the ability 1o communicate with remote devices over
the network cloud 120 and may be, for example, an Ethemet adapter or Fibre Channel
adaptar. The input device 250 may include a touch screen, keyboard, andfor mouse, efc.
The autput device 230 may include a screen and/or speakers, stc. In an embodiment, the
architeciure 200 includes a receiving device {e.g., antenna) 1o receive satellite or ather
signals needed 1o calculate location.

{0021] The techniques introduced herein can be implemeanted by programmable
circuitry programmed/configured by software and/or firmware, o entirely by
special-purpose circuitry, or by a combination of such forms. Such special-purpose
circultry {if any} can be in the form ¢f, for example, one or more application-specific
integrated circuits {ASICs), programmable logic devices (PLDs), field-programmable gate
arrays (FPGAs), elc.

{00221 Software or firmware {0 implement the techniques introduced here may be
stored on a machine-readable storage medium and may be executed by one or more
general-purpose or special-purpose programmable microprocessors. A

“machine-readable medium”, as the term is used herein, includes any mechanism that
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can store information in a form accessible by a machine {a machine may be, for example,
a computer, nalwork device, celluiar phone, personal digital assistant (PDA),
manufacturing tool, any device with one or more processors, efc.). For example, a
machine-accessible medium includes recordablemon-recordable media {8.g., read-only
memaory {ROM); random access memory (RAM); magnetic disk storage media; optical
storage media; flash memory devices; elfc.}, elc.

{00231 The term "logic®, as used herein, means: a) special-purpose hardwired circuitry,
such as one or more application-specific integrated circuits {(ASICs), programmable logic
devices {PLDs), field programmable gale arrays (FPGAs), or other similar device(s); b}
programmable circuitry programmed with software andfor firmware, such as one or more
programmed general-purpose micropracessors, digital signal processors (DSPs} and/or
microcontroflers, or other similar device(s); or ) a combination of the forms mentioned in
a)and b}

[0024] Noie thal any and all of the embodiments described above can be combined
with each other, except to the exient that #t may be siated otherwise above or to the extent
that any such embodiments might be mutually exclusive in funclion and/for structure.
[0025]  Figure 3 is a block diagram showing contents of the dirgction system 111 of
Figure 1. The direction system 111 includes direction logic 300, map data 310, mode
logic 320 and transmission logic 330. The direction system 111 receives, with the
fransmission logic 330, an origination, a destination and 1Ds 134 and 144 of network 100
nodes, The iDs 134 and 144 are associated with a mobility mode {walking, driving, efc.)
indicated in a database (not shown) in the direction system 111 andfor by the 1Ds
themselves. The dirsction system 111 then calculates navigation data, using the map
data 310 if reguired, and transmits the calculated navigation data, with the transmission
logic 330, to the nodes associated with the IDs as a function of mobility mode.

[0026]  The calculated navigation data may include driving directions for the
navigation unit 132 or the vehicle 130 and walking directions {from the terminus of the
driving directions to the actual destination) for the mobile device 140, Aliematively, the

navigation data may only include the origination, destination and driving direclions
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ferminus and the devices 132 and 140 can then calculate directions as needed. In an
embodiment, the navigation data only includes the destination and origination and driving
directions terminus are calculated in reallime by the devices 132 and 140,

[o627] While the vahicle 130 is parked in a current point (CP) before the destination
point {DP), it constifules a necessary condition for the navigation unit 132 o send
natification 1o central server 110 that the distance between the current point {CP) and the
destination point (DP) is less than a predetermined value, e.g. 3 KM, preferably 1 KM, and
more preferably 0.5 KM.

[0828]  The direction logic 300 then sends the walking divections from the current point
{CR) o the destination point {[3F). in a first embodiment, the mobile device 140 receives a
short text message which conlains the directions from the current point CP {o the
destination point DP. In a second embodiment, the mahile device 140 receives a
multimedia message containing acoustic directions. The user can reach the destination
folinwing the acoustic directions. in a third embodiment, the direction logic 300 will send
the navigation data of directions from the current point (CP} o the destination point (DP)
to the user's mobile device 140 if the mobile device 140 has a same navigation software
as a navigation software in the vehicle 130, Additionally, the user may get a short text
message to choose whether to receive the walking direction data, instead of receiving the
walking direction data directly.

[0029] The map data 310 includes sireet, path, sidewalk, etc. data needed for
catculating directions. The mode logic 320 determines or receives an indication of a
change of mobility mode so that the direction logic 300 can send the appropriate data to
the appropriate network 100 node. For example, the mode logic 320 can receive an
indication of a swilch from the navigation unil 132 {driving} to mobile device 140 {walking)
by the navigation unit 132 being powered off; the vehicle 130 being placed in park; the
vehicle 130 reaching the determined driving directions terminus; a user tranamitting an
indication of the switch; an engine is off; a key is removed from an ignition; and/or a door
is opened; ste. The fransmission logic 330 works with the other logics 300 and 320 {o
receive and transmit data o other network 100 nodes via the cloud 120.
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[0038] Figure 4 is a flowchart Hllustrating a navigation technique 400, Inan
embodiment, the direction logic 300 receives {410), with the transmission loagic 330, from
and 144, The direction logic 300 then calculates (420) navigation datla based on mobility
mode and {ransmits (430), with the transmission logic 330, the navigation data to the
navigation unit 132 and/or the mobile davice 140. The fransmission (430} can starl at
vehicle 130 ignition or in advance {e.q., afler the receiving (410)).

{0031] The navigation unil 132 staris to detect the driving condition {e.g., location)
while the navigation is started. In one embaodiment, the navigation uril 132 will start to
navigate automatically when the user siaris the vehicle 130, In another embodiment, the
navigation unit 132 will inquire the user whether wants {0 navigate with the preselected
route and destinagtion e.g., by providing a digital aption bution on the screen of the
navigation unit 18 or an acoustic inquiry. The navigation unit 132 determines the driving
condition by receiving dala from sensors in the different parls of the vehicle 130.

[0032] in ancther embodiment, in case that the vehicle 130 is parked in the current
point {CF} before the destination point (P}, the navigation unit 132 will continue
navigating the route from the current point {CP) to the destination point {DP) automalically
while the vehicle 130 is restarted. Altematively, the navigation unit 132 s further
configured fo inquire whether the user wants 10 navigate the remaining route from the
current point (CP} to the destination point {DP) by providing a digital oplion bution on the
screen or an acoustic inquiry.

[0033] The mode logic 320 then optionally receives (440} or determines a mobility
made change and optionally a new origination. The direclion logic 300 then caloulates
{450} navigation data basad on the changed mobility mode and transmils (460} the same
to the mobile device 140. The method 400 then ends. In an embodiment, parts of the
technique 400 can be carried out in a different order or substantiglly simultaneously. For
exampie, navigation data as a function of mobility mode can be calculated together and

fransmitted at approximately similar imes o the navigation unit 132 and the mobile
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device 140. Further, directions can be calculated and transmitted by the direction logic
300 and/or by the devices 132 and/or 140 themselves,

[0034]  Although the present invention has been described with reference to specific
exemplary embodiments, it will be recognized that the invention is not limited 10 the
embodiments described, but can be practiced with modification and alteration within the
spirit and scope of the appended claims. Accordingly, the specification and drawings are
o be regarded in an Hustrative sense rather than a restrictive sense,
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CLAIMS
Whal is claimed s

1. A method, comprising:
calculating first navigation data based on a first mobility mode at a first device;
receiving a mobility mode change indication 10 a second mohbility mode;
calculating second navigation data based on the second mobility mode; and
transmitling the second navigation data o a second device; wherein the first
navigation data calculation is performed between the first device and a server, the second

navigation daia is derived directly from the server.

2. The method of claim 1, wherein the first navigation data includes driving directions and
fransmitting the caloulated first navigation data to a vehicle.

3. The method of claim 2, wherein the second navigation data includes walking directions
and wherein the transmitling transmils via short text message.

4, The method of claim 3, wherein the walking directions originale from a terminus of the
driving directions.

5. The method of claim 3, wherein the walking directions originate at a position of the
second device.

8. The method of claim 1, wherein the receiving the mobility mode change indication

includes receiving an indication that a vehicle has been placed in park.

7. The method of claim 1, wherein the receiving the mobility mode change indication
includes receiving an indication that the first device is within a predetermined distance

betwean a current position and a destination position.

10
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8. A system, comprising:

made lagic configured to receive a mobilily moade change indication from a first
mobility mode ta a secand mobility made;

direction logic configured o calculate first navigation data based on the first
mobility mode and to calculate second navigation data based on the second mohility
mode; and

fransmission logic configured o fransmit the second navigation data to a second
device.

2. The system of claim 8, wherein the first navigation data includes driving directions and
the transmission logic is further configured to transmit the calculated first navigation data
o a vehicle.

10. The system of claim 3, wherein the second navigation data includes walking
directions and wherein the fransmission logic configuration ts for fransmission via short

text message.

11, The system of claim 104, wherein the walking directions ariginate from a terminus of
the driving directions.

12, The system of claim 10, wherein the walking directions originate at a position of the
second device.

13. The system of claim 8, wherein the mobility mode change indication includes an
indication that a vehicle has been placed in park.

14, The system of claim 8, wherein the mobility mode change indication includes an
indication that a first device is within a predetermined distance between a current position
and a destination position.

i1
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15. A method to perform navigation among a server, a navigation unit of a vehicle, and a
mobile device, comprising:

calculating first navigation data based on a first mobility mode at the navigation
unit of the vehicle via a direction system in the server;

fransmitting the calculated first navigation dala {0 the navigation unit of the vehicle;

receiving a mobility mode change indication to a second mobility made by the
server,

caloulating second navigation data based an the second mobility mode at the
server; and

fransmitting the second navigation data 1o a mobile device by the server; wherein
the first navigation data includes driving directions, the second navigation data includes
walking directions.

16. The method of claim 15, wherein the direction system receives data including an

origination, destination and device identifiers.
17. The method of claim 18, wherein a user can enter the received data on a personal
computer or mobile device that is conpected (o a network, which then transmils the data

to the direction system via a network.

18. The method of claim 18, wherein a user can anter the received data on the navigation
unit of the vehicle, which then ransmils the dala fo the direction system via a network,

19, The method of claim 15, wherein the walking directions originate at a current position
of the navigation unit of the vehicle,

20. The method of claim 18, wherein the walking directions originate at a pasition of the

maobile device.

i2
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21. The method of claim 15, wherein receiving the mobility mode change indication
includes receiving an indication that the navigation unit of the vehicle is within a

predetermined disiance between a current position and a destination position.
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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

Page 575 of 976



18

15

20

WO 2014/843179

14

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

Page 577 of 976



WO 2014/043179 POT/USINIO30167
16

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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AUTOMATIC HANDOQVER OF POSITIONING PARAMETERS
FROM A NAVIGATION DEVICE TO A MOBILE DEVICE

RELATED APPLICATIONS

This is a PCT application claiming prionty to UL.S. Non-provisional Patent
Application No. 14/063 888 filed on Cclober 26, 2013 and entitled
"AUTOMATIC HANDOVER OF POSITIONING PARAMETERS FROM A
NMAVIGATION DEVICE TO A MOBILE DEVICE" which is in its enfirety

incorporated herein by reference.

BACKGROUND

1. bied

[0001] The present disclosure relates generally fo position or location
estimations of mobile communication devices and, move particularly, to
automatic or, at times, more dynamic handover of one or more positioning
parameters from a navigation device to a mobile communication device for use

in or with mohile communication devices.

2. {nformation

{6002} Mobile communication devices, such as, for example, cellular
telephones, personal digital assistants, electronic book readers, portable
navigation units, laplop computers, or the like are becoming more commaon
every day. As geographic barriers to personal travel decrease, mohile
communication devices play a role in allowing society to maintain its mobility.
Continued advancements in information technology, communications, mobile
applications, or the like heip to contribute fo a rapidly growing market for mobile

gommunication devices, which have become ubiguitous and may already be

-
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viewed as “extensions of the hand” altering the manner in which society

communicates, does business, of creales value.

{6003} Certain mobile communication devices may, for example, featurs a
location-aware capability to assist users in estimating their geographic locations
by providing pasition information obtained or gathered from various systems.
For example, a mobile communication device may obtain a location astimate or
system (SPS), such as the global positioning system (GPS) or other like Glohal
Navigation Satellite System {GNBSS), cellular base station, location beacon, or
the like via a cellular telephone or other wireless communications network.
Received wireless signals may, for example, be processed by or at a mobile
communication device, and its logation may be sstimated using one or more
appropriate fechniques, such as, for example, Advanced Forward Link

Trilateration (AFLT), base station identification, or the like.

{6004} Certain location-aware mobile communication devices, such as
personal navigalion devices (PNDs;j, for example, may fealure a navigation
capability so as to assist users in navigating or traveling to a location of interest
by providing navigation instructions via a displayed slectronic digital map, voice
prompts, schematic pictograms, or the like. Al imes, a PND may comprise, for
example, or be a part of an automotive navigation system. For example, an in-
vehicle PND may be capable of overlaying its current location over a displayed
street map s0 as o provide a user with a proposed route to a suitable
destination along one or more designated or existing streets. An in-vehicle
PND may also provide a user with addiional context, frame of reference, or the
like. For example, a displayed straet map may show points of interest, such as

gas stations, public parking, shopping malls, hotels, restaurants, sic.

{0005] At times, an inwehicle PND may he capable of handling or
processing vehicle-related information or functions, such as, for example,
driving-refated information, safety-related information, enterfainment

functionalities, or the like. Certain {actory-embedded in-vehicle FNDs, howsver,
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cannot be taken put of a vehicle or suitably operated as stand-alone devices,
such as if a user desires fo continue using such a PND while navigating on foot
via a pre-planned route, for example. Thus, in some instances, a user may
need o restart a positioning or navigation application on another mobile device,

§  manually reenter a current or farget location, download a new pedeshian
ravigation route, or the like. This may, for example, be inconvenient, time-
CONSLTHNG, Or srer-prons.
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BRIEF DESCRIPTION OF THE DRAWINGS

{0006] Non-limiting and non-exhaustive aspects are described with
reference o the following figures, wherein like reference numerals refer to like

parts throughout the various figures unless otherwise specified.

{0007]  FIG. 1is a schematic diagram illustrating features associated with an
implementation of an example operating envirgnment,

{0008} FIG 2 is a flow diagram Blustrating a summary of an implementation
of an example process for automatic or more dynamic handover of one or more
positioning parameters from a PND o a mobile device.

[0009] FiG. 3 is a schematic llustration of an implementation of an example
use case of automatic or more dynamic handover of one or more positioning

parameters from a PND to a mobile device.

{0010] FiG. 4 is a schematic diagram #lusirating an implementation of an

f0011] FIG. 5 is a schematic diagram #lusfrating an implemeantation of an
example computing environment associated with a server.
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SUMMARY

00121 Example implementations relate fo automatic or more dynamic
handaover of one or more positioning parameters from a navigalion device to a
maobite communication device for use in or with a mobile communication device.
In one implementation, 8 methad may comprise executing one or more
niavigation applications to direct movement of a personal navigation device
{(PND) co-ocated with a vehicle to a final destination; and at a sub destination,
handing over {0 a mobile davice ong or more positioning parameters o enable
the mobile device to navigate movement of the mobile device from the sub
destination to the final destination, the handing over s being triggered in
response to a determination that the vehicle has parked.

{601 3} in another implementation, an apparatus may comprise a

communication interface fo communicate with a mobile device; and at least one

located with a vehicle o a final destination; and at a sub destination, hand over
ta the mobile device ane or more positioning parameters to enable the maobile
device fo navigate movement of the mobile device from the sub destination to
the final destination, the handing over is being triggered in response to a

determination that the vehicle has parked.

0014} in vt another implementation, an apparatus may comprise means
for execiding one or more navigation applications to divect movement of a
personal navigation device (PND) co-located with a vehicle o a final
destination; and means for handing over io a mobile device, ata sub
destination, one or more positiching parameters to enable the mobile device fo
navigate movement of the mobile device from the sub destination 1o the final
destination, the handing over is being {riggered in response to a determination

that the vehicle has parked.
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{0015] in yet another implementation, an article may comprise a non-
transitory storage medium having instructions stored theraon executable by a
special purpose computing platform to execute one or more navigation
applications to direct movement of a personal navigation devica (PND) co~
located with a vehicle o a final destination; and at a sub destination, hand ovey
to a mobile device one or more positioning parameters to enable the mobile
davice o navigate movement of the mobile device from the sub destination to
the final destinalion, the handing over is being triggered in response o a
determination that the vehicle has parked. it should be understood, however,
that these are marely example implementations, and that claimed subject matter
is not limited to these particular implementations.
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DETAILED DESCRIPTION

{0016] in the following detailed description, numerous specific details are
set forth to provide a thorough understanding of claimed subject matter.
However, it will be understood by those skilled in the art that claimed subject
matter may be practiced without these specific details. Ih other instances,
methads, apparatuses, or systems that would be known by one of ordinary skill

have not been described in detail so as not fo obscure claimed subject matier,

[oo17} Some example methods, apparatuses, or articles of manufacture are
disclosed herein that may be implemented, in whole or in part, fo facilitate or
support one or more operations or technigues for automatic or more dynamic
handaver of one or more positioning parameters freen a navigation device, such
as an in-vehicle PND, for example, fo a mabile communication device. As used

54

hereln, "mobile device,” “mobile communication device,” “location-aware mobile
device,” or the plural form of such terms may be used interchangeably and may
refer to any kind of special purpose computing platform or apparatus that may
from time o time have g posiion or location that changes. {0 some instances, 3
mabile communication device may, for example, be capable of communicating
with other devices, mobile or otherwise, through wireless transmission or receipt
of information according to ohe or more communication protocols. As a way of
Hlustration, special purpose mobile communication devices, which may hersin
be calied simply mobile devices, may include, for example, cellular telephones,
smart telephones, personal digital assistants {(PDAs), laptop computers,
personal entertainment systems, tablet personal computers (PC), personal
audio or video devices, personal navigation devices (PNDs), or the like. It
should be appreciated, however, that these are merely examples of mobile
davices that may be used, at least in part, fo implement one or more operations
or processes for generating a geofence via one or more technigues described
hetein, and that claimed subject matier is not limited in this regard. it should
also be noted that the terms "position” and "location” may be used

interchangeably herein.
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f0018] As alluded o previously, an in-vehicle PND, such as a PND co-
located with an automobile or vehicle, for example, may provide advantages
over certain stand-alone PNDs. For example, at times, an in-vehicle PND may
comprise a so-called “infotainment console” {e.g., all-in-one device, eic.)
capable of handling or processing in-vehicle information, such as navigation
information, driving-related information, safety information, vehicle perfarmance
information, entertainment functionalities, or the like. In-vehicde PND may also
feature more robust electronic digital maps, bigger screens or displays, more
superior GPS technology, or more sophisticated or customizable user interfaces
than, for example, stand-alone PNDs. In addition, in-vehicle PNDs may rely
less on celiular communications infrastructure, thus, reducing celiuiar network
costs for a user, may provide an uninterrupted navigation experience (e.g.. no
incoming calls, efc.), and may reduce driver distraction by offering voice
activated navigation. Of course, these are merely examples relating to in-
vehicle PNDs, and claimed subject matier is not so imited. The terms “in-
vehicle PND,” "PND co-located with a vehicle.” or simply "PND™ may be used
interchangeably herein and may refer to a device that may or may not be

removable fram a vehicle.

{00191  Typically, an in-vehicle PND may use GPS or other SPS technology
to abiain pericdic position fixes via a suitable positioning techniqus {g.g..
trilateration, eic.}. A PND may be programmed or inputied with a desired
destination (2.9., by 2 user, etc.} and may plat obtained GPS position fixes in a
trajectary over a displayed electronie digital map, such as to assist in navigating
a vehicle to that destination, for example. Thus, a PND may comprise a
satellites and may employ one or more posiioning parameters or assistance
data, such as ephemeris dala, saleliite almanac data, time information, or the
like to assist with navigation. An example of a PND that may be used, in whole
or in part, {o facilitate of support one or more processes or operation discussed

herein will be described in greater detall below with reference to FIG. 4,
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[0020] Az was also indicated, in some instances, an in-vehicle PND may be
capable of providing a user with addifional context or information.  For example,
a PND may display locations or provide a Bist of available parking garages, lots,
spots or spaces, elc. for a selected final destination, just to flustrate one
possible implementation. To illustrate, a user may, for example, input or select
a final destination via a PND on an electronic digital map, via drop-down menu,
input flelds, etc., and the PND may display or provide an aption of navigating 1o
onhe or more sub destinations, such as parking garages, lots, spaces, efc.
nearby the final destination. As used herein, “final destination” may refer to an
intended or desired end point of a navigation route or journey, for example, and
*sul destination” may refer 1o a reference or way point in a suitable proximity to
& final destination. By way of example but not limitation, a final destination may
comprise, for example, a shopping mall or restaurant, and a sub destination

mratier s not sg limited, of courss.,

{0021] in some instances, such as if a user selects a displayed parking spot
vig an in-vehicle PND, for example, the PND may designate that parking spot as
a final destination rather than as a sub deslination. Once parkad at a selacted
parking spot, then, a user may typically navigate to an actual final destination on
foot. Al times, a parking spot may be refatively far way from a final destination,
for example, or the final destination may not be visible from the parking spot.

As such, in some instances, it may be rather difficult for a pedesinian user to
travel ar havigate to a final destination from a sub destinafion, particularly if the
final destination is hidden behind or obscured by buildings, flyovers,
underpasses, or the like. Thus, at imes, it may be useful for a pedestrian user
to carry or employ a navigation device for a final leg of a journey. Certain in-
vehicle PNDs, however, may not be removable from a vehicle {e.g., factory-
embedded, etc.} or may have limiled power resources {e.g., a shorler battery

life, etc.) not be capable of longer or suitable stand-alone utlilization.
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such as a smart telephone, for example, manually sef or select a parking spot
as a source destination, reenter a final destination, recalculate or accept a new
or alternate pedestrian route, or the like, in this context, a smart telephone may
refer to any suitable location-aware mobile device featuring a navigation or like
capability, for example. Restarling a new application, reentering a final or sub
destination, etc. may negatively impact user navigation experience, as
previously mentioned. For example, an SPS receiver at a mabile device at a
cold start may take more time o get an initial position fix, thus, affecting timing
of an initial location estimate. In addifion, quality of service of an 8PS receiver
may, for example, be compromised, battery life of a mobile device may be
shortened, or the ke, Accordingly, it may be desirable to develop one or more
methods, systems, or apparatuses that may enable or otherwise improve

navigation services, such as in connection with an in~vehicle PND, for example.

{00231 Thus, as will be described in greater detail below, in an
implementation, a state of a vehicle and a final destination metric may be
instances, a state of a vehicle may comprise, for example, information with
respect to vehicle's diraction or speed of fravel, open position of vehicle's doors,
just to name a few examples, and a final destination metric may include, for
sxample, infarmalion with respect o a range of a PND to a final destination,
geographic coordinates of a final destination, or the like. Weighted information
may be combined in some manner, and a confidence-in-parking level
representative of a determination that a vehicle has parked may, for example,
be assessed. For example, in some instances, a confidence-in-parking level
confidence-in-parking level, handover of one or maore posilioning parameters
form an i-vehicle PND to a2 mobile device, such as a smart telephone, for

axample, may be initiated or triggered.
[0024]  As will also be seen, at times, handover of one or more positioning
parameters from an in-vehicle PND fo a suitable mobile device may be initiated

of friggered automatically or, at times, more dynamically, such as with no o little

<10 -
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user input, for example, though claimed subject matier is not so limited. For
example, in some ihstances, handover may be injtiated or triggered in response
to a user selection received at a user interface of an in-vehicle PND or mobile
device {e.g., via a touch screen, voice command, efc.}. Once handover is
complete, a pedestrian navigation application may be launched or started, such
as, for example, automatically on a mohile device capable of being camied by a
user {e.g.. a smart telephong, elc). A pedestrian navigation appdication may,
for example, provide navigation delalls for a final leg of a joumey, thus, enabling
a mobile device to navigate movement of an associated user from a sub
destination o a final destination. As such, automatic or more dynamic
handover of positioning parameters may facilitate or support more effective or
efficient navigation, which may lead to a betler user experience. As also
discussed, in some instances, handover of one or more positicning parameters
may be implemented in connectlion with a geofence, such as indicative of an

acceplable walking distance 10 a final destination, for example.

[p025] FIG. 1 is a schematic diagram ilustrating features associated with an
implementation of an examiple operating environment 100 capabile of facilitating
o suppotting one oF more processes or operations for automatic or more
dynamic handover of one or more positioning parameters from a navigation
device, such as an incvehicle PND 102a, for sxample, to a suitable mobile
device 102b, such as a smart telephone, for example. 1t should be appreciated
that operating environment 100 is descoribed herein as a non-limiting example
that may be implementead, in whole or in part, in the context of varicus
communications natworks or combination of networks, such as public networks
{e.g., the internet, the World Wide Web), private networks (e.g., intranets),
wireless {ocal area nehworks (WLAN), wireless wide area networks {WWAN]),
mobile ad-hoc nelworks (MANET), wireless mesh networks (WMN}, wireless
sensor networks (WSN), wireless personal area network (WPAN), or the like.
Operating environment 100 may, for example, be communicatively enabled
using one or more spectal purpose comptding platforms, communication
devices, information storage devices, databases, computer-readable codes or

instructons, e~-mail or text messaging information, specific applications or
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functionalities, various &lectrical or electronic circuitry or components, efc., as

described herein with reference to one or more example implementations.

{00267  As Hlustrated, operating environment 100 may comprise, for
example, one or more satellites 104, base ransceiver stations 1086, wireless
transmitters 108, etc. capable of communicating with PND 102a or maobile
device 102b via wireless communicalion links 110 in accordance with one or
more communication protocols. Satellites 104 may be associated with one or
more satellite posaitioning systems (SPS}, such as, for example, the United
States Global Posifioning System {GFS), the Russian GLONASS system, the
European Galileo systemn, as well as any sysiem that may utilize satellifes from
a combination of satellite systems, or any satellite system developed in the
future, Base transcelver stations 1086, wirsless transmitters 108, etc. may be of
the same or similar type, for example, or may represent different types of
devices, such as access points, radio beacons, cellular base stations,
femtocells, or the like, depending on an implementation. At times, one or more
wireless transmitters, such as wireless fransmitters 108, for example, may be

capable of fransmitting as well as receiving wireless signals,

{0027] in somae instances, one or more base transceiver stations 108,
wireless transmitters 108, efc. may, for example, be operativaly coupled to g
rebwark 112 that may comprise one or more wired or wireless communications

such as via one or more wireless communication links 114, 110, sle
Information may include, for example, one or more positioning parameters,
riavigation instructions or fasks, gecfence-related parameters {e.g.. a location,
boundary, etc. of a geofence), estimaled location of PND 102a or mobile device
132b {e.g.. a GPS position fix, elc.), digital map-related information, or the like.
At imes, information may include, for example, geographic coordinates of a
final destination or sub destination, ephemeris data, SPS almanac data, fime
astimate, proposed roufe from a sub destination to a final destination, etc. | as

will be seen.
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[0028] Although not shown, at times, one or mare wireless communication
links may, for example, be established between PND 102a and mobile device
102b, such as to faciiitate or support handover of one or move positioning
parameters, for example, as discussed below. In some instances, one or more
wireless communication links established between these devices may comprise,
far example, peer-lo-peerdype communication links. As used herein, “peerdig-
peer-type communication niC may refer to one or more wirsless signals that
may be communicated directly between peer devices, such ag, for example,
without utiizing a celfular or like wireless communications network. As a way of
itustration, one or more peerfo-peentype communication links may be a part of
a short-range wirgless communications netwark, such as, forexample, a
Blustooth®-type network, a Home Radio Frequency (RF -type nebwark, a
ZigBee®-type nelwork, an active Radio-Freguency identification {(RFID}-type
network, an RF-typs network {e.g., ultra-wide band (UWRB}, Wi-FI, elc}, a Near
Figld Communication (NFC) -type network, efe., or any combination thereof. Of
course, these are merely sxamples relating o wireless communication links,
and claimed subject matier is not so limited. For example, in some instances, a
celiular or like wirsless communications network may be utiized, at least in part,
to facilitate or support handover of one or more posifioning parameters from
PND 102a 1o mobile device 102h. At times, one or more positioning parameters
may, for example, be handed over from PND 102a o mobile device 102b via a
suitable wired communication link or connection {8.g., a cable, stc}, justto

ilfustrate another possible implementation.

[0029] Az was indicated, in some instances, PND 102a may employ a
geofence bounding a region of interest within operating envirenment 100 so as
to detect entries into or exits from the region in conjunchion with one or more
GPS or like GNSS position fixes obtained via a suitable positioning techaique.
The terms *GPS position fix,” “GNSS position fix,” "position fix,” or the fike may
be used interchangeably herein. A gecfence may comprise, for example, a
virtual perimeter on a geographic area established in connection with a suitable
focation-based service {LBS), such that if PND 102a enters or exits the

perimeter a notification is generated or provided. A notification may be provided
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via an e-mail, text or voice message, or other communication and may
comprise, for example, position fix of PND 102a, time of crossing a geofence
boundary or so-called geofence breach, whether a geofence is breached from
the inside or cutside, or the like. Geofences are generally known and need not
be described here in greater detall. As will be seen, in at least one
implementalion, detection of a gecfence breach may, for example, be used, at
tpast in part, to inform or notify a user of in-vehicle PND 102a that a vehicle {and
the user) is within a walking distance of a final destination.

[0030] in an implementation, network 112 may be capable of facilitating or
supporting communications between or among suitable computing platforms or
davices, such as, for example, PND 102a, mobile device 102b, one or more
satellites 104, base transceiver stations 106, wireless transmitters 108, etc., as
well as one or more servers associated with operating environment 100, In
some instances, servers may inciude, for example, a location server 1186,
geofence daia server 118, as well as one or more other servers, indicated
generally at 120 {e.g., navigation, information, map, etc. server), capable of
facilitaling or supporting one or more opergtions of processes associated with
operating envirenment 100. Location server 116 may, for example, provide a
position fix with respect to PND 102a or mobile device 102b, such as by
acquiring wireless signals from satellites 104, base transcelver siations 106,
wireless fransmitters 108, ete. using one or more appropriate technigques (e.g.,
AFLT, ste.).

{0031} in some instances, location server 118 may provide positioning
assistance data including, for example. one or more positioning parameters,
such as ephemeris dafa, satellite almanac data, ime information, ele. {e.g., via
assisted GPS or GNSS, Secure User Plane Location (SUPL) profoco!, ste.),
Qptionally or alternatively, one or more positioning parameters may, for
sxample, be provided via one o more satellites 104, base transceiver stations
106, ar the ike. At times, location server 116 may provide geographic
coordinates of a final destination or sub destination, for example. Geofence

data server 118 may be used, atleast in part, by PND 102a to obdain suitable

cige
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geofence-related information {e.g., a location, perimeter, etc. of a geofence} that
may, for example, be used, atleastin part, in connection with geofence breach
detection. Server 120 may provide suitable navigation details, such as a
proposed route, fum-by-turn instructions, etc., an electronic digital map, or other
suitable information {e.g., streel names, gas stalions, public parking, etc.} for a

vehicle's swrrounding geographic focation, final or suby destination, or the like.

{0032] it should be appreciated that even though a certain number or type
of computing platforms or devices are illustrated herein, any number or type of
computing platforms or devices may be implementad herein to facililate or
support one or more techmiques or processes associated with operating
environment 100. Al times, nelwork 112 may, for example, be coupled to one
ar more other wired or wireless communications networks (e.g., Wi-Fi, WLAN,
WWAN, efc.) so as to enhance a coverage area for communications with PND
132a or mobile device 102b, one or more base fransceiver stations 108,
wireless transmitters 108, servers 118, 118, or 120, ete. For example, in some
instances, network 112 may facilifate or support femtoceil-based or like
operative regions of coverage, just to iHlustrate one possible implementation.
Again, operaling environment 108 is merely an sxample, and claimed subject
matter is not limited in this regard.

{6033} With this in mind, attention is now drawn to FIG. 2, which is a flow
diagram illustrating an implementation of an example process 200 that may be
performed, in whole or in part, to facilitate or stippott one or more operations or
techriques for automatic or more dynamic handover of one or more positioning
parameters from a navigation device, such as PND 102a of FIG. 1, for example,
to a suitable mobile device, such as mobile device 102b of FIG. 1, for example,
As was indicated, a suitable mabile device may comprise any location-aware
mobile device featuring a navigation or like capability, such as a smart
telephone, for example. # should be noled that information acquired or
produced, such as, for example, input signals, oufput signals, operations,

of more digital signals. 1t should also be appreciated that even though one or
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more operations are illustrated or described concurrently or with respectio a
certain sequence, other sequences or concurrent operations may be employed.
In addition, although the description below references particular aspects or
features illustrated in certain other figures, one or more operations may be

performed with other aspects or features.

[0034] Example process 200 may, for example, begin at operation 202 with
executing one or more navigation applications to direct movement of a PND co-
focated with a vehicle {8.g., PND 1023 of FIG. 1, ef¢.} 1o 2 final destination. As
was indicated, a PND may be programmaed or inputted with a desired final
destination, such as by a user or driver of an aszociated vehicle, for example.
An in-vehicle PND may, for example, sxecute a suilable navigation application
s0 as 1o plot obtained GPS position fixes in a frajectory over a displayed
slectronic digital map using one or more appropriate techniques. The terms
"user” and “driver” may be used interchangeably herein. A final destination
may, for example, be programmed or inpulted via a user interface of an in-
vehicle PN, such as by making a selection on an electronic digital map, via a
drop-down menty, input field, or the like. In some instances, such as if
applicable or desired, along with selecting a final destination, a user may enable
or activale a handover feature so as to facilifate or support handing over of one
or more positioning parameters from a PND {0 a wirelessly connected mobile
device (2.9, mobile device 102k of FIG. 1, elc.). For example, a handover
feature may be enabled or activated via a user interface of an in-vehicle PND,
just to llustrate one possible implementation. Claimed subject matter is not 50
limited, of course. In some instances, a handover feature may, for example, be

selecting or choosing a final destination,

[0035] Ag previously mentioned, at times, an in-vehicle PND may display an
indication {e.g.. @ map icon, text, &, of a parking garage or pavking space
naarby a final destination, for example, which a user may select or sef as a sub
destination, if available or otherwise useful. At times, an option of selecting a

sub destination may not be useful, such as i the subr destination is located
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autside of an acceptable walking distance fo a final destination, for example.
Thus, in some instances, a navigation application may employ or define a
geofence, such as around a final destination, for example. In atleast ohe
implementation, a geofence may, for example, be defined as having a final
destination at its center, though claimed subject matter is not so limited. At
times, a range or perimaster of a geofence may be set by a user, for example,
and may be dependent on a distance the user is willing to walk. As a way of
itustration, a younger or more it person may select a longer walking range fo a
final destination {e.g., 500 meters, etc.}, for example, and an elderly or infirm
user may select a shorter walking range {e.g., 100 meters, efc.). Again, claimed
subject matter is not so limited.

{0036} For example, as illustrated in an implementation of an exampie use
case of scenario 300 of FIG. 3, at the beginning of a navigation rotde or
journey, indicated generally via an arrow at 302, a user of a PFND co-located
with a vehicle 204 may program or input a final destination 306, snable or
activate a handover feature, efc., such as discussed above. I some instances,
if applicable or useful, a user may also select a sub destination, such as a
suifable parking space or spot among one or more parking spaces or spols 308
or 310, for example. As seen, at imes, final destination 308 may not be visible,
such as from parking spaces or spots 308 or 310 {(e.g., obscured by flvovers,
overpasses, ate), for example. Optionally or alternatively, such as instead of
selecting a particidar parking spot via a PND, for example, or if such an option is
not available or useful, a user may attempt to find a parking spot while in a
sufficiently close proximity to final destination 306. As was indicated, for this
boundary that may be indicalive of an accepiable walking distance to final
dastination 306. Thus, if vehicle 304 breaches gecfence 312, an in-vehicle
PND may, for example, provide a notification that a user is within an accepltable
walking distance of final destination 308, Accordingly, a user may start looking
for a place o park vehicle 304. It sheuld be noted that even though a
rectangtdar geofence is flustrated, any suitable type of a geofence (e.g.,

circutar, three-dimensional, efc ) may be used, in whole or in part.
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[0037] Since a breach of geofence 312 may indicate that a user of vehicle
304 is gelling sufficiently close o final destination 306, in at least one
implementation, handover of certain one or more positioning parameters {e.g,,
known, suitable, etc.) from a PND to a user's navigation-capable mobile device
may, for example, be initiated or triggered. For example, here, handover of
geographic coordinates of final destination 308, ephemeris data, 8PS almanac
data, or estimate of ime may he triggered, such as automatically or without user
input, though claimed subject matter is not so limited.  As discussed above,
hers, any suitable wireless communication link (e.g., short-range, cellular, etc.}
or wired link or connection {2.g., @ cable, stc.) may be utilized, in whole or in
part. in some instances, handover of one or more positioning parameters may,
for example, be triggered in response 1o a user selection received af a user
interface of an associated PND or mobile device, just to illustrate another
possible implementation. Handover of one or more posifioning parameters prior
o reaching a sub destination may provide advantages. For example, timing of
an inifial position fix at a sub destination may be improved {e.g., no cold start,
etc.}, handover of other positioning parameters at a sub destination may be
shortened {(g.g., via reduced communications with an SPS or network, elc.), or
the like. Of course, details relating to handover of positioning parameters or
benefits are merely examples o which claimed subject matter is not limited. Al
times, handover of all or most suitable positioning parameters may, for example,
be initiated or triggered at a sub destination, just lo illustrate ancther possible

implemantation.

[0038] in some instances, such as at the time of a breach of geofence 312,
for example, certain positioning parameters may not yet be known, suitable, or
otherwise usefui so as {o be handed over to a user's mobile device. For
example, a parking spot, such as 308 or 310, initially selected or otherwise, may
be ocoupied by another vehicle, under construction, inaccessible, ste. As such,
at times, there may be uncertainty regarding one or more positioning
parameters, such as, for example, geographic coordinates of a sub destination
{£.g., an actual parking spot is yet to be determined, etc.}, a proposed route

from a sub destination o a final destination, pedestrian navigation details, or the
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like. To illustrate, for this example, at the time of a breach of gecfence 312,
depending on an availability of parking spots 308 or 310, a user may be unsure
which pedestrian navigation route, such as 314 or 316, for example, fo take to
final destination 306. Accordingly, at times, fo initiate or trigger handover of one
or more positioning parameters, it may be useful to determine, such as with
certain gonfidence, for example, that vehicle 304 has parked or is aboutf to be
parked at 3 sub destination.

{6039} Referring back fo process 200 of FIG. 2, with regard fo operation
204, at a sub desfination, one or more positioning parameters may, for
axarmple, be handed over to a mobile device to enable the mobile device fo
navigate movement of the mobile device from the sub destination o the final
destination, the handing over is being triggered in response o 8 determination
that the vehicle has parked. For example, as previously mentioned, an in-
vehicle PND may be capable of handling or processing information associated
with a vehicle as well as final destination including on-board diagnostics data
with parameters that may be representative of a state of the vehicle as well as
ane or more final destination metrics (e.g., via various events cecurdng in or at
the vehicle, eic.}. To lllustrate, via communications with respective sensors, an
in-vehicle PND may, for example, detect or determine that the PND is within a
certain range to a final destination, that a parking brake of a vehicle has been
applied, driver's or passenger's door has been opened, engine has been turned
off, ar the ke, Parficular examples of varipus states of a vehicle and final
destination metrics will be describad in greater detail balow.

D040 in an implementation, a determination that a vehicle has parked may,
for example, be performed as part of or in connection with assessmentof a
confidence-in-parking level for the vehicle, As alluded to previously, in some
instances, a confidence-in-parking level may indicate, such as with certain
corfidence, for example, that a vehicle has parked or is about 1o be parked at a
sub destination. For exampile, a state of a vehicle and one or more final
destination metrics may be weighted and combined to determine if a

corfidence-in-parking level meets some threshold, Likewise, here, on-hoard
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diagnostics data with one or more parameters representative of various
respective avents occourring in or at an associated vehicle may be ufilized, in
whole or in part. By way of example but not limitation, in one particular
simdation or experiment, parameters representative of various events included
§  those listed below, though claimed subject matier is not so fimited. As also
ilustrated, at times, a parametsr may correspond to a predefined numerical
value, such as a negative or positive nuimerical value, for example, and may be
expressed via a percentage or any other suitable value. Thus, consider:

f0041] A set range of an in-vehicle FND fo a final destination: + 20%. To
10 illustrate, this parameter may be used, at least in part, if a vehicle is within 100,

200, eto. meters of a final destination, for example.

[0042] A sstrange of a vehicle to one or more of a traffic light and a traffic
value and may be used, atleast in par, ¥ a vehicle is within 10, 15, elc. meters
15 of atraffic light, stop sign, stop light, ete., for sxample.

00431 A reverse direction of travel of a vehicle: +20%. To illustrate, this
parameter may be used, at least in part, if a vehicle has been driven in reverse

for a short distance, such as 2 meters or less, for example, before stopping.

f0044] A low speed of travel of a vehicle: + 10%. To illustrate, this
20 parameter may be used, at least in part, if a vehicle has been moving slower
than 8.2 meters per second, for example.

{0045] A stationary state of a vehicle: + 30%. To illustrate, this parameter
may be used, at least in part, if a vehicle has stopped outside of a 10 meter-
range to a iraffic light, stop sign, stop light, etc,, forexample (e.g., aspeedis §

B
L%

rmeters par second).

{00461 A non-operational state of an engine of a vehicle: + 50%. To

illustrate, this parameler may be used, at least in part, if a vehicle’s angine has

L
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been turned off, for example. Here, a battery-backed up or operated in-vehicla

PND may be employed, if applicable.

{00477  An open position of a diver's door of a vehicle: + 40%. To illustrate,
this parameter may be used, atleastin pant, if a front driver's door has been
opened, for example.

[DO4B]  An open position of 2 passenger’s door of a vehicle: + 25%. To
iliustrate, this parameter may be used, at least in part, if any door of a vehicle

other than a driver's door has been opened, for example,

[8049] An application of a parking brake of a vehicle: + 50%. To illustrate,
this parameter may be used, at least in part, if a parking brake has been
engaged or applied, for example. Af fimes, a detection of an application of a
parking brake alone may indicate, such as with sufficient confidence, for

example, that an associated vehicle has been parked at a sub destination. As

destination (s.g., an actual parking spot, efc.), a proposed route from a sub
destination fo a final destination, pedestrian navigation detalls, efe. may be
handed over from a PND to a mobile device of a user. Optionally or
alternatively, geographic coordinates of a final destination, ephemeris data,
SPS almanac data, estimate of time, or fke positioning parameters may alsa be
handed over in responss o a detection of an application of a parking brake
{e.q., if not previously handed over}. For purposes of explanation, a parking
brake may comprise any suitable type of a brake, such as, for example, a hand-
aperated parking brake, a fool-operated parking brake, a voice-operated
parking brake, a motion-operated parking brake, a remuotely-operated parking
brake, etc., or any combination thereof. As was indicated, as soon as handover
of suitable positioning parameters is complete, a mobile device may, for
example, automatically launch a pedestrian navigation application to enable the
mobile device fo navigate movement of the mobile device from & sub

destination fo a final destination. Of course, these are merely details relating to

24
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handaover of ane of more positioning parameters in connection with a detection
of an application of a parking brake, and claimed subject matteris not 5o
fimited. For example, if suitable or desired, in some instances, weighted
parameters may be combined so as fo further assess a confidence-in-parking

level, as discussed below.

[0050] Thus, information representative of a sfate of a vehicle and one or
more final destination metrics may be monitored or weighted, such as by
determining whether such information satisfies at least ane parameter
corresponding 1o a predefined numerical value, such as iflusirated above, for
example. Weighted parameters may be combined and a confidence-in-parking
level may be assessed, such as by comparing, for example, a sum or total of
predefined numerical values of combined parameters against some threshold,
just to Hlustrate one possible Implementation. If a confidence-in-parking level
meetis a threshold, it may be inferred, such as with certain confidence, for
example, that an associated vehicle has parked or is about {o be parked at a
and may be pre-defined of configured, for example, or otherwise dynamically
defined in same manner depending on a particular vehicle, PND, or the like. By
way of example but not limitation, in one particular simulation or experiment, it
appeared that a threshold in a range petween 80% and 50% may prove
beneficial for assessing a confidence-in-patking level.

{0051} As a way of illustration, if # is detected that a vehicle, while within a
set range to a final destination, has been driven at a low speed, has been
reversed for a short distance, and then stopped outside of a 10 meter-range to
a traffic light, stop sign, stop light, ete, it may be inferred, such as with cerlain
confidence, for example, that the vehicls has parked or is about to be parked,

ar

20% + 10% + 20% + 30% = 0% (threshold)
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[0052] Accordingly, here, handover of one or more posifioning parameters
may be initiated or triggered, such as discussed above, for example. One or
more positiching parameters may, for example, enable a mobile device to
navigate movement of the mobile device from a sub destination {e.g., parking
spot 308, 310, efe. of FIG. 3, efe) to a final destination {e.q., final destinalion
308 of FIG. 3, elc). In some instances, one or more positioning parameters
that have been handed over prior {o reaching a sub destination {e.g., at the time
of & geofence breach, elc.) may be updated based, at least in part, on an
assessed confidence-in-parking level. Updated parameters may be ufilized, in
whoie or in part, o refine a position fix, offer a befter or alternate pedestrian
navigation route, or the like. In some instances, handover of one or more
positioning parameters may, for examgple, be terminated if # is detected or
determined that a vehicle has exited a certain range {e.g., set via a geofence,

elc.) to a final destination (e.g., 3 change of plans, eic.).

[0053] As another flustration, if it is detectad, however, that a vehicle, while
stopped within 10 meters of a traffic hght, stop sign, stop light, ete., and a
passenger door has been opened, it may be determined that a threshold for a

confidence-in-parking level for the vehicle has not been met, or
20% + 10% + {— 20%) + 25% = 35% (threshold)

[0054] This scenario may, for example, indicate that a passengerof a
vehicle may have been picked up or dropped off {e.g.. to get a seal at a movie
theater, table at a restaurant, elc.), for example, rather than thatl the vehicle has
parked or is about o be parked at a sub destination, just to illustrate one
possibility. Thus, for this example, since a threshold has not been met,
triggering or initiating handover of one or more positioning parameters may not
be suitable or otherwise useful. As such, a PND may, for example, reset
assessment of a confidence-in-parking level, such as to monitor for future
events peaurting in or at an associated vehicle, Events may be maonitored, such

as to assess a confidence-in-parking level, for exampile, periodically, with

23,
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cartain time intervais, or otherwise as suitable or desired. Of course, details
relating to assessment of a confidence-in-parking level, paramesters, or
threshold are intended as merely examples {o which claimed subject matter is
not limited, It should be appreciated that, virtually without limit, any of a varisty
of possible other statistical measures or metrics may be utilized to assess a
confidence-in-parking level, such as, for example, a median, a mean, a mode, a
percentiie of mean, a number of instances, a ratip, a rate, a frequency. an
entropy, mutual information, a division, a difference, sfc., or any combination

thereof.

{0055] Continuing with process 200 of FIG. 2, at operation 206, geographic
coordinates of a sub destination {(e.g.. a location of a parking spot, efc.) may, for
sxampie, be maintained in some manner o stored in memory of a PND, mohile
device, or any combination thereof. For example, a parking spot may be stored
on 8 mobile device as a “favorite focation,” just to llustrate one possible
implementation. As indicated at operation 208, maintained or stored

gnable a mobile device to navigate movement of the michile device from a final
destination (e.g., final destination 308 of FIG. 3, sfc.} {o a sub destination {s.g.
parking spot 308, 310, efc. of FIG. 3, ete.}. For example, upon suilable user
input, a navigation application may be launched on a mobile device associated
with 3 user so as to provide riavigation instructions fo allow the user {o sasily
return back a vehicle via a pedestrian navigation route {e.g.. route 314, 3186, eic.
of FIG. 3, efo)).

D056} FIG. 4 is a schematic diagram Hlustrating an implementation of an
example computing environment 400 that may include one or more mobile
devices capable of parfially or substantially implementing or supporting one or
more operations or processes for automatic or more dynamic handover of one
of more positioning parameters fram a3 PND fo a mobile device, such as capable
of baing employed by a pedestirian user, for example. As previously mentioned,

location-aware mobile device featuring a navigation capability, such as smart

.
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telephone, for example, or the like. i should be appreciated that all or part of
various devices shown in computing snwironmaent 400, pracesses, or methods,
as described herein, may be implemented using various hardware, firmware, or

any combination thereof along with software.

[0057] Example computing environment 400 may comprise, for example, a
muohile device 402 that may include one or more features or aspects of in-
vehicle PND 102a of FIG. 1, though claimed subject matter is not so limited.

For example, mohile device 402 may be capable of communicating with one or
rrore other devices, mobile or otherwise, via a celiular telephone network, the
internet, mobile ad-hoc network, wireless sensor network, salellife or like
network, or the like. in an implementation, mobile device 402 may be
representative of any slectronic or computing davice, machine, appliance, or
piatform that may be capable of exchanging information over any suitable
network. For example, mobile device 402 may include one or mare computing
devices or platforms associated with, for example, celiular telephones, satellite
gomputers, personal entertainment systems, e-book readers. tablet personal
computers (PC), personal audio or video devices, personal navigation devices,
or the like. In cerlain example implementations, mobile device 402 may take
the form of one of more integrated clreuits, circuit boards, of the ke that may be
operatively enabled for use in another device. Thus, unless stated othenwise,
simplify discussion, various functionalities, elements, components, efe. are
described below with reference to mobile device 402 may alse be applicable to
other devices not shown 5o as 1o suppott ohe or More processes associated

with example computing environment 400

{00887  Although not shown, optionally or alternatively, there may be
additional devices, mobile or otherwise, communicatively coupled to mobile
device 402 to facilitale or otherwise support one or more processes associated
with computing environment 400, such as discussed above. For example,
computing environment 460 may include various computing of communication

resaurces or devices capable of obtaining all or part of suitalie position o
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location information, geofence-related information, navigation-related
information, driving-related information, safety information, vehicle performance
information, ete. based, at least in parl, on one or more wireless signals
associated with a positioning system, localion-based service, cellular or like
scommunications network, or the like. Location information may, for example, be
stored in some manner in memory 404 along with other suitable or desired
information, such as one or more parameters for a geofence or vehicle,
positioning parameters, thresholds, predefined numerical values, or the like.

fo054} Memory 404 may represent any suitable informalion storage
mediurm. For example, memory 404 may include a primary memory 408 and a
secondary memory 408, Primary memory 408 may include, for example, a
random access memuory, read only memaory, etc. While fllustrated in this
example as being separate from a processing unit 410, # should be appreciated
that all or part of primary memaory 408 may be provided within or otherwise co-
located/coupled with processing unit 410, Secondary memory 408 may include,
for example, the same or similar type of memory as primary memory or one or
more information storage devices or systems, such as, for example, a disk
drive, an optical disc drive, a tape drive, a solid stale memaory drive, ete. In
certain implementations, secondary memaory 408 may be operatively receptive

of, or otherwise enabled to be coupled fo, a computerteadable medium 412,

{0060] Computer-readable medium 412 may include, for example, any
medium that may store or provide access o infarmation, code or instructions
{g.g., an articie of manufacture, ete} for one or more devices associated with
gomputing environment 400, For example, computer-readable medium 412
may be provided or accessed by processing unit 410, As such, in certain
example implementations, the methods or apparatuses may take the form, in
whole or part, of a computer-readable medium that may include computer-
implementable instructions stored thereon, which may be executed by at lsast
ane processing unit or other like circuitry so as to enable processing unit 410 or

processes, execiting navigation applications, or any processes to facilitate or

05

Page 678 of 976



WO 20613/061633 PUTAISIN14/4062073

{0

o]
th

30

support one or more operations or techniques discussed herein. in certain
example implementations, processing unit 410 may be capable of performing or
supporting other funcions, such as geofence breach detection,

communications, video gaming, or the like.

f0061] it should be understood that a storage medium, such as memory
404, computer-readable medium 412, efc. may typically, although not
necessarily, be non-fransitory or may comprise a non-transitory device. In this
corlext, a non-transitory storage medium may include, for exanple, a device
that is physical or {angible, meaning that the device has a concrete physical
form, although the device may change state. For example, one or more
electrical binary digital signals representative of information, in whole or in pari,
in the form of zeros may change a state o represent information, in whels orin
part, as binary digital electrical signals in the form of anes, to Hustrate one
possible implementation. As such, “non-transifory” may refer, for example, to

any medium or device remaining tangible despite this change in state.

f0062] Processing unit 410 may be implemented in hardware or a
combination of hardware and software. Processing unit 410 may be
representative of one or more circuits capable of performing at least a portion of
information computing technique or process. By way of example but not
limitation, processing unit 410 may include one or more processars, controllers,
microprocessors, microcontroliers, application specific integrated circuits, digital
signal processors, programmable {ogic devices, field programmable gate arrays,
of the like, or any combination thereof. Thus, at times, processing unit 410 may
comprise, for example, or be representative of means for executing one or mare
navigation applications to direct movement of a personal navigation device
{(PND) colocated with a vehicle to a final destination; and means for handing
aver to a mobile device, at a sub destination, one or more positioning
parameters o enable the mobile device fo navigate movement of the mobile
device from the sub destination to the final destination, the handing over is

as discussed above with respect to various example implemeantations, in some
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instances, processing unit 410 may comprise, for example, or be representative
of means for maintaining geographic coordinates of a sub destination in
memory of a PND or mobile device. In at least one implementation, processing
unit 410 may comprise, for example, or be represeniative of means for
accessing maintained geographic coordinates of a sub destination to enable a
mabile device to navigate movement of the mobile device from a final
dastination to the sub destination.

{6063} Mobile device 402 may include various sensors, components, or
circuttry, such as, for example, an SPS receiver 414 capable of acquiring
wireless signals from a satellite positioning system {SPS), such as the global
positioning sysiem (GPS) or other like Global Navigation Satellite System
(GNSS), celiutar base station, location bheacon, or the like, Mobile device 402
may include one or more other sensors 416, such as, for example, an
acceleromeater, magnetometer, ambient light detector, camera imager,
microphone, temperature sensor, atmospheric pressure sensor, etc. {o facilitate
grvironment 400, For example, one o mare of sensors 416 may provide
analog or digital signais to processing unit 410, Sensors 416 may also include
a location-tracking unit that may initiate a position fix of mobile device 402, such
as with respect to a sub destination, final destination, geofence, sic., hased at
least in part, on one of more received or acquired wireless signals, such as from
an 8PS, cellidar or ke communications network, or the [ike. In some
implermentations, & location-fracking unit may be af least partially integrated with
a suitable processing unit, such as processing unit 410, for example, though

claimed subject matter is not so limited.

{0064} Mobile device 402 may include ons or more conneclions 418 {e.g.,
buses, lines, conductors, oplic fibers, et} to operatively couple various circuils
together, and a user interface 420 {e.0., display, touch screen. keypad, butfons,
knobs, microphone, speaker, trackball, information part, etc.) to receive user
input, fagilitate or support programming or inputting a final or sub destination,

defining a geofence, provide information fo a user {8.q., a notification, etc), or
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the like. Mobile device 402 may further include a communication interface 422
{e.g., wireless transmitter or receiver, modem, antenna, ofc.) o allow for
communication with one or more ather devices or systems over one of more
suitable communications nebworks, as was also indicated. Although not shown,
it should be noted that mobile device 402 may include an analog-to-digital
converter {ADC) for digitizing analog signals, such as from appropriate buffers,
sensors, companants, stc. Optionally or alternalively, such buffers, sensors,
components, eto. may include a designated (e.g., aninternal, ete.) ADC{s} to

digitize applicable signals, although claimed subject matter is not so iimited.

{0065] In an implementation, mobile device 402 may include a power
source 424 fo provide power to some or all of the sensors, componerds, or
circutry. Power source 424 may be a portable power source, such as a battery,
for example, or may comprise a fixed power source, such as anoudlet feg. ina
house, electric charging station, ete.) or connection {e.g., wired, factory-
smbedded, etc.}. It should be appreciated that power source 424 may be
infegrated into (e.g., builtin, etc) or supported by (e.g., stand-alone, eic)
mobile device 402, Although not shown, mobile device 402 may also include a
mamory of information buffer to callect suitable or desired information, such as,
for example, one or more positioning parameters, information representative of
a state of a vehicle or one or more final destination metrics, geofence or
vehicle-refated parameters, predefined numerical values, or the like.

[0068] FIG. 5is a schematic diagram illustrating an implementation of an
example computing environment 500 that may include one or more servers or
other devices capable of partiaily or substantially implemernting or supporting
one or more operations or processes for automatic or more dynamic handover
of one or more positioning parameters from a navigation device, such as an in-
vehicle PND, for example, o a mobile device, such as discussed above in
connection with FIGS. 1-3, for example. Computing environmant 500 may
include, for example, a first device 502, a secand device 804, a third device

network 508.

09
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[0067] First device 502, second device 504, or third device 506 may be
representative of any device, appliance, platform, or machine that may be
capable of exchanging information over commuriications network 508. By way
of example but not imitation, any of first device 502, second device 504, or third
device 506 may include: one or more computing devices or platforms, such as,
for example, a deskiop computer, a laptop computer, a workstation, a server
davice, or the like; one or more personal computing o communication devices
or appliances, such as, for example, a personal digital assistant, mobife
communication device, or the like; a computing system or associated service
provider capability, such as, for example, a database or information storage
service provider/system, a network service provider/system, an Iintemet or
infranet service providerfsystem, a portal or search engine service
provider/system, a wireless communication service provider/system; or any
combination thereof. Aoy of first, second, or third devices 502, 504, and 508,
respectively, may compriss one or more of a3 mobile device, wireless transmitter
or receiver, server, &iC. in accordance with example implamentations described
hersin.

f0068] in an implementation, communicalions network 508 may be
representative of one or more communication inks, processes, or resources
capable of supporting an exchange of information between at least fwo of first
device 502, second device 504, or third device 506. By way of example but not
limitation, communications network 508 may include wirgless or wired
communication links, telephone or telecommunications systems, information
buses or channels, optical fibers, terrestrial or space vehicle resources, local
area networks, wide area nebworks, infranets, the infernet, routers or switches,
and the like, or any combination thereof. As flustrated, for example, via a
dashed lined box partially obscured by third device 506, there may be additional
or like devices operatively coupled fo communications network 508, mobile or
otherwise. It is also recognized that all or part of various devices or networks
shown in computing environment 500, or processes or methods, as dascribed
herein, may be implemented using or otherwise including hardware, firmware,

software, or any combination thereof.
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[0069] By way of example buf not imitation, second device 504 may include
at least one processing unit 510 that may be operatively coupled to a memaory
512 via a bus 514, Processing unit 510 may be representative of one or more
circuits capabie of performing at least a portion of a suitable computing
procedure or process. For example, processing unit 510 may include one or
mare processors, confrollars, microprocessors, microcontrollers, application
speciic integrated circuits, digital signal processors, programmable logic
devices, field programmable gate arays, or the like, or any combination thereof.
Although not shown, second device 504 may include a location-tracking unit
that may initiate a position fix of a suitable mohile device, such as a PND, for
example, based, at least in part, on one or more recelved or acquitted wireless
signals, such as from an SPS, cellular or like wireless communications network,
or the like. In some implementations, a location-tracking unit may be at least
partially integrated with a suitable processing unit, such as processing unit 510,
for example, though claimed subject matter is not so limited.  In certain server-
based or server-supported implementations, procesasing unit 510 may comprise,
for example, or be represeniative of means for executing one or more
navigation applications o direct movement of a personal navigation device
{PND) co-located with a vehicle to a final destination; and means for handing
aver 1o a mobile device, at a sub destination, one or more pasitioning
parametars to enable the mobile device {o navigate movement of the mobile
device from the sub destination to the final destination, the handing over is
being triggered in response to a determination that the vehicle has parked, as
ilustrated in or described with respect {o operations 202-204 of FIG. 2. In some
instances, processing unit 510 may comprise, for example, or be representative
of means for maintaining geagraphic coordinates of a sub destination in
memaory of a PND or mobile device, as iliustrated via operation 206 of FIG. 2. In
at least one implementation, processing unit 510 may comprise, for example, or
be representative of means for accessing maintained geographic coordinates of
2 sub destination o enable a mobile device 1o navigate movement of the mobile
device from a final destination to the sub destination, as ilusirated in or
described at operation 208 of FiG. 2.

-3 .

Page 683 of 976



WO 20613/061633 PUTAISIN14/4062073

10

13

20

[0070] Memory 512 may be representative of any information storage
mechanism or appliance. Memary 312 may include, for example, a primary
memory 516 and a secondary memory 518. Primary memary 518 may include,
for example, a random access memaory, read only memaory, etc. While
itustrated in this example as being separate from processing unit 510, it should
be understood that all or part of primary memory 516 may be provided within or
athenwise co-locatedicoupled with processing unit 510, Secondary memaory 518
may include, for example, same or similar type of memory as primary memaory
or ong or more information storage devices or systems, such as, for example, a
disk drive, an optical disc drive, a tape drive, a2 solid stale memory drive, ste. In
certain implementations, secondary memory 518 may be operatively receptive
of, or otherwise configurable fo couple to, a computer-readable medium 520,
Computerreadable medium 520 may include, for example, any non-transitory
ingtructions for one or more of devices in computing environment 500,
Computer-readable medium 520 may also be referred to as a storage medium.

[0071] Second device 504 may include, for example, a communiication
interface 522 that may provide for or otherwise support an operative coupling of
second device 504 to at least communications network 508, By way of example
bt not imitation, communication interface 522 may include a network interface
device or card, a modem, a router, a switch, a fransceiver, and the like. Second
davice 504 may aiso include, for example, an input/output device 524.
Inputfoutput device 524 may be representative of ane or more devices or

features that may be configurable o accept or otherwise introduce human or

delivering or otherwise providing for human of machine ouiputs. By way of
example but not imitation, inputfoutput device 524 may include an operatively
configured display, speaker, keyboard, mouse, trackball, touch screen,

information port, or the like.

[0072] Methodologies described herein may be implemented by varicus

means depending upon applications according to particudar features or

.40,
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examples. For example, such methodologies may be implemented in hardware,
firmware, software, discreteffixed ogic circuitry, any combination thereof, and so
forth. In & hardware or logie circultry implementation, for example, a processing
unit may be implemented within one or more appilication specific integraled
circuits {ASICs), digital signal processors (DSPs), digital signal processing
devices (DSPDs), programmable logic devices (PLDs), field programmable gate
arrays (FPGAs), processors, confrofiers, micra-controflars, microprocessors,
slectronic devices, other devices or unils designed to perform the functions

described herein, or combinations thereof, just {o name a few examples.

{0073]) For a firmware or sofhware implementation, the methodologies may
be implemented with modules (e.g., procedures, functions, elc.) having
instructions that perform functions described hersin. Any machine readable
medium tangilly embodying instructions may be used in implementing
methodologies described hersin. For example, software codes may be stored
in a memory and executed by a processor. Memory may be implemented within
refers to any type of long term, short term, volatile, nonvolatile, or other memory
and is not {o be limited to any particular type of memory or number of memories.
or fype of media upon which memory is stored. In at least some
implementations, one or more portions of the herein described storage media
may store signals representative of information as expressed by a particular
state of the storage media. For example, an electronic signal representative of
infarmation may be “stored” in a portion of the storage media {(e.g.. memory) by
affecting or changing the state of such portions of the storage media fo
represent information as binary information (e.g., via ones and zeros). As such,
in a particular implementation, such a change of state of the portion of the
storage media to store a signal representative of information constitutes a

transformation of storage media fo a different state or thing.
[0074]  As was indicated, in one or more example implementations, the

discrete/fixed logic circuitry, some combination thereof, and so forth.

-43.
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implemented in software, the functions may be stored on a physical computer-
readable medium as ong or more instructions or code. Computer-readable
media include physical computer storage media. A storage medium may be
any available physical medium that may be accessed by a computer. By way of
example, and not imitation, such computer-readable media may comprise
RAM, ROM, EEPROM, CIO-ROM or other optical disg storage. magnetic disk
storage or other magnstic storage devices, or any pther medium that may be
used @ store desired program code in the form of instructions or information
structures and that may be accessed by a computer or processor thereof. Disk
and disc, as used herein, includes compact disc (CD), laser disc, optical disg,
digital versatile disc (DVD), floppy disk and hue-ray disc whete disks usually
reproduce information magnetically, while discs reproduce information optically

with lasers.

[0078]  As discussed above, a mobile device may be capable of
communicating with one or more ather devices via wireless transmission or
receipt of information over various communications networks using ong of more
wireless communication techniques. Here, for example, wireless
cormmunication fechniques may be implementad using a wirsless wide area
network {WWAN), a wireless local area network (WLAN)a wireless personal
area nedwork (WRAN), or the like. The term "network” and “"system” may be
used interchangeably hersin. A WWAN may be a Code Division Multiple
Access {COMA)} network, a Time Division Multiple Access (TDMA) netwark, a
Frequency Division Multiple Access {(FDMA) natwork, an Orthagonal Frequency
Division Multiple Access (OFDMA) network, a Single-Carrier Frequency Division
WIMAX (IEEE 802 .16} network, and so on. A CDMA network may implement
one of more radio access technologies {RATSs) such as edma2000, Wideband-
CDMA (W-CDIMAYL, Time Division Synchronous Code Division Multiple Access
(TD-SCDMA), to name just a few radio technologies. Here, cdma2000 may
include technologies implemented according to 18-85, 18-2000, and 15-888
standards. A TDMA network may implement Global System for Mabile
Communications {(GSM), Digital Advanced Mabile Phone System (FAMPS), or

-4
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some other RAT. GSM and W-CDMA are described in documents from a
consartium named "3rdGeneration Pardnership Project” (3GPP). Cdma2000 is
described in documents from a consorium named "3rd Generation Partnership
Project 2"{3GPP2}. 3GPP and 3GPP2 documents are publicly available. A
WLAN may include an IEEE 802.11x network, and a WPAN may include a
Bluetooth nebwark, an IEEE 802.15x%, or some other type of network, for
exampis. The techniques may alsoe be implemented in conjunction with any
sombination of WWAN, WLAN, or WPAN. Wireless communication nelworks
may include so-called next generation technologies {e.g., "4G™}, such as, for
example, Long Term Evolution (LTE), Advanced LTE, WiMAX, Ultra Mobile
Broadband (LIMB), or the like.

{0076} in an implementation, a mobile device may, for example, be capable
of communicating with one or more femtocells, such as for the purpose of
astimating its location, handing over one or more positioning parameters,
detecting a gecfence breach, communicating with a suitable server, or the like.
As used herein, "femtocell” may refer 1o one or more smaller-size celiular base
stations that may be capable of detecting & wireless signal ransmitted frot a
mobile device using one of more appropriate techmiques. Typically, although
not necessarily, a femtocell may ulillize or otherwise be compatible with various
types of communication technology such as, for example, Universal Mobile
Telecommunications System (UTMS), Long Term Evolution (LTE)}, Evolution-
Data Optimized or Evolution-Data only (EV-DO), GEM, Worldwide
Interoperability for Microwave Access (WIMAX}, Code division multiple access
{CDMA) -2000, or Time Division Synchronous Code Division Multiple Access
{TD-SCDMA), to name just a few examples among many possible. in certain
implementalions, a femiocell may comprise integrated Wi, for example.
However, such details relaling to femiocells are merely examples, and claimed
subject matter is not so limited.

[0077}  Alsc, if applicahle, computer-readable code or instructions may be
fransmitted via signals over physical ransmission media from a ransmitter fo a

receiver (e.q., via electrical digital signals). For example, software may be
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transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber ling (DSL), or physical
components of wireless technologies such as infrared, radio, and microwave.
Combinations of the above may also be included within the scope of physical
transmission media. Such computer instructions may be fransmitled in portions
{g.g., first and second portions) at different times {e.q9., at first and second
times). Some portions of this Detalled Descoription are presented interms of
algorithms or symbolic representations of operations on binary digital signals
stored within a memory of a specific apparatus of special purpose computing
device ar platform. in the context of this particular Specification, the term
specific apparatus or the like includes 2 general purpose computer once it is
programmed to perform particudar functions pursuant fo instructions from
program software. Algorithmic descriptions or symbolic representations are
examples of techniques used by those of erdinary skill in the signal processing
ar related aits to convey the substange of theiv work to others skilled in the art.
An algorithm is here, and generally, considerad to be a self-consistent
sequence of operations or similar signal processing leading to a desired result.
In this context, operations or processing involve physical manipulation of
physical quantities. Typically, although not neceasarily, such quantities may
take the form of electrical or magnetic signals capable of being stored,

transferred, combined, compared, or otherwise manipulated.

[D078] it has proven convenlent at times, principatly for reasons of common
usage, to refer to such signals as bits, information, values, elements, symbols,
characters, variables, terms, numbers, numerals, or the like. i should be
understood, however, that all of these or similar terms are 10 be associated with
approptiate physical quaniities and are merely convenient labels. Unless
specifically stated otherwise, as is apparent from the discussion above, itis
appreciated that throughout this Specification discussions ulilizing terms such
as ‘processing,” “computing,” “calculating,” ‘determining,” "ascertaining,”
‘identifying,” “associating,” "meastring,” “performing,” or the like refer to actions
or processes of a specific apparatus, such as a special purpose computer of a

similar special purpose elechronic computing device. In the context of this

- 35 -

Page 688 of 976



WO 20613/061633 PUTAISIN14/4062073

10

Ll
Th

Specification, therefore, a special purpose computer or a similar special
purpose electronic computing device is capable of manipulating or transforming
signals, typically represented as physical electronic, electrical, or magnetic
guantities within memories, registers, or other information storage devices,
fransmission devices, or display devices of the special purpose computer or

similar special purpose electronic computing device.

[0078]  Terms, "and” and “or” as used herein, may include a variety of
maanings that also is expected to depend at least i part upan the context in
which such terms are used. Typically, “or” if used 1o associate a list, such as A,
B, or C, is intended fo mean A, B, and C, here used in the inclusive sense, as
well as A, B, or C, here used in the exclusive sense. [n addition, the ferm “one
or more” as used harein may be used to describe any feature, structure, or
characteristic in the singudar or may be used to describe some combination of
features, structures or characteristics. Though, it should be noted that this is
maerely an Hustrative example and claimed subject matter is not limited to this

example.

[0080] While cerfain example techniques have been described and shown
herein using various methods or systems, it should be understood by those
skilled in the art that various other medifications may be made, and equivalents
may be substituted, without depariing from claimed subject matter. Additionally,
of claimed subject matter without departing from the central concept described
herein. Therefore, itis intended that claimed subject matier not be limited to
particular examples disclosed, but that such claimed subject matter may also
include all implementations falling within the scope of the appended claims, and

eguivalents therenf,
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CLAIMS

What is claimed is:

1. A method comprising:

execuling one or more navigation applications to direct movement of a
personal navigation device (PND)} co-located with a vehicle fo a final
destination; and

at a sub destination, handing over to a mobile device one or mare
positioning parameters o enable said mobile device fo navigate movement of
said mobile device from said sub destination to said final destination, said
handing over is being triggered in response 10 a determination that said vehicle
has parked.

2. The methad of claim 1, and further comprising:

assessing a confidence-in-parking level for said vehicle; and

initiating said handing over o said mobile devine sald one or more
posifioning parameters in response of said confidence-in-parking laevel maeting
a threshold.

3. The method of claim 2, wherein said assessing said confidence-in-
parking level comprises:
weighting a siate of said vehicle and a final destination metric; and
combining said weighted state of said vehicle and said final destination
metric o determine if said confidence-in-parking level meets said threshold.

4. The method of claim 3, wherein said weighting comprises determining
whether said state of said vehicle or said final destination metric satisfies at

least one parameler corresponding ¥ a predefined numerical value.

B, The method of claim 4, wherein said predefined numerical valus is

-38.
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8. The mathod of claim 4, wherein said predefined numerical value

comprises a negative numaerical valug.

7. The method of claim 4, wherein said at least one parameter comprises at
least one of the following: a set range of said PND to said final destination; a set
range of said vehicle to one or more of a traffic ight and a fraffic sign; a reverse
direction of travel of sald vehicle; a low speed of travel of said vehicle; a
stationary state of sald vehicle; a non-operational state of an engine of said
vehicle; an open position of a driver's door of said vehicle; an open position of a
passenger's door of said vehicle;, an application of a parking brake of said
vehicle; or any combination thereof.

=3 The method of claim 7, wherein said set range of said PND {o said final
destination is set via a gecfence indicative of an acceptable walking distance to

said final destination.

g. The method of claim 1, wherein said one or more positioning paramesters
comprise at least one of the following: geographic coordinates of said final
destination; gecgraphic coordinates of said sub destination; an estimate of time;
ephemeris data; satellite positioning system {SFS) almanac data; a proposed
route from said sub destination to said final destination; navigation details; a
notification that said PND is within an acceptable walking distance to said final

destination; or any combination thereof,

13, The method of claim 1, and further comprising:
displaying indications of one or more parking spaces; and
receiving selection of one of said displayed indications as said sub

destination,

11.  The method of claim 1, wherein said handing over is further triggered in

response to a user selection received at a user interface of at least one of the
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12. The mesthod of claim 11, wherein said user selection comprises at least
ane of the following: a voice command,; selection via & touch screen; a detected
user gesture; or any combination thereof.

13.  The method of claim 1, and further comprising maintaining geographic
cocrdinates of said sub destination in memory of at least one of the following:
said PND; said mobile device; or any combination thereof.

14, The methed of claim 13, and further comprising accessing said
maintained geographic coordinates of said sub destination {0 enable said
mabile device to navigate movement of said mobile device from said final
destination to said sub destination.

15, The method of claim 1, and further comprising

determining whether said vehicle has exited a set range o said final
destination; and

terminating said handing over o said mobile device said one or more

posifioning parameters in response to said determination.

16. An apparatus comprising:

a communication interface to communicate with a mobile device, and
at least one processor programmed with instructions fo:

extecute ohe or more navigation applications to direct movemaent of
a personat navigation device (PND) co-located with a vebhicle to a final
destination; and

at a sub destination, hand over to said mobile device one or more
positioning parameters 1o enable said mobile device o navigate
movement of said mobile device from said sub destination to said final
destination, said handing over is being iriggered in response fo a

determination that said vehicle has parked.
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17.  The apparatus of claim 16, wherein said at least one processor further
programimed with instructions to:

assess a confidence-in-parking level for said vehicle; and

initiate said handing over to said mobile device said one or more
positicning parameters in response of said confidence-in-parking level mesting

a threshold.

18. The apparatus of claim 17, wherein said instructions to sald assess said
confidence-in-parking level further comprise instructions to:
weight a state of said vehicle and a final destination metnic; and
combineg sald weighted state of said vehicle and said final destination
metric to determine if said confidence-in-parking level meets said threshold.

18. The apparatus of claim 18, wherein said instructions {o weight further
comprise istructions to determine whether said state of said vehicle or said
final destination metric salisfies af least one parameter that corresponds to a
predafined numerical value.

20, The apparatus of claim 19, wherein said at least one parameter
comprises at least one of the following: a set range of said PND {o said final
destination; a set range of said vehicle to one of more of a traffic light and a
traffic sign; a reverse direction of travel of said vehicle; a low speed of travel of
said vehicle; 3 stalionary state of said vehicle; a non-operational state of an
engine of said vehicle; an open position of a driver's door of said vehicle; an
open posiion of 3 passenger’s door of said vehicle; of any combinatlion thereof,

21.  The apparatus of claim 20, wherein said set range of said PND to said
final destination is set via a geofence indicative of an accepiable walking

distance 1o said final destination.

22, An apparatus comprising:

- 41 -
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means for executing one or more navigation applications to direct
movement of a personal navigation device (PND) co-located with a vehicle to a
final destination; and

means for handing over to a mobile device, at a sub destination, one or
more positioning parameters to enable said mobile device to navigate
movement of said mobile device from said sub destination {o said final
dastination, said handing over is being triggered in responss {0 a determination
that said vehicle has parked.

23,  The apparatus of claim 22, and further comprising:
means for assessing a confidence-in-parking tevel for said vehicle; and
means for initiating said handing over 1o said mobile device said one or
more positioning parameters in response of said confidence-in-parking level

meeting a threshold.

24, The apparatus of claim 23, whearein said means for assessing said
corfidence-in-parking level comprises:

means for weighting a state of said vehicle and a final destination melric;
and

means for combining said weighted state of said vehicle and said final
destination metric fo delermine if said confidence-in-parking level meets said
threshold.

25, The apparatus of claim 29, wherein said means for weighting comprises
means for determining whether said state of said vehicle or said final
destination metric satisfies af least one parameter corresponding to a

predefined numerical value.

28, The apparatus of claim 25, wherein said at least one parameter
comprises at least one of the following: a set range of said PND {o said final
destination; a set range of said vehicle to one or more of a traffic light and a

said vehicle; a stationary state of said vehicle; a non-operational state of an

- 42
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engine of said vehicle; an open position of a driver's door of said vehicle; an
apen position of a passenger’s door of said vehicle; an application of a parking
brake of said vehicle; or any combination thereaf.

27.  The apparatus of claim 26, wherein said set range of said PND fo said
final destination is set via a geofence indicative of an acceptable walking
distance o said final destination.

28.  The apparatus of claim 22, wherein said one or more positioning
parameters comprise at least one of the following: geographic coordinates of
said final destination; geographic coordinates of said sub destination; an
estimate of ime; ephemeris data; sateliite positioning system (SPS) almanac
data; a proposed route from said sub destinalion to said final destination;

distance to said final destination; or any combination thereof.

28. The apparatus of claim 22, and further comprising means for maintaining
geographio coordinates of said sub destination in memory of at least one of the

following: said PND; said mobile device; or any combination thereof,

30,  The apparatus of claim 29, and further comprising means for accessing
said maintained geographic coordinates of said sub destination {o enable said
mobile device to navigate movement of said mobile device from said final

destination to said sub destination.

31.  The apparatus of claim 22, and further comprising

means for determining whether said vehicle has exited a setrange fo
said final destination; and

means for ferminating said handing over o said mobile device said one

or more positioning parameters in response to said determination.

32, An atticle comprising:

-43-
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a non-transitory storage medium having instructions stored thereon
executable by a special purpose computing platform to:

execute ong or more navigation applications o direct movement of
a personal navigation device {(PND) co-located with a vehicle to a final
desiination; and

at a sub destination, hand over to a mobile device one or more
pusitioning parameters {o enable said mobile device to navigate
movement of said mobile device from sald sub destination to said final
destination, said handing over is being triggered in response to a
determination that said vehicle has parked.

33.  The article of claim 32, wherein said storage medium further comprises

insfructions o

inttiate said handing over {o said mobile device said one or more
posiioning parameters in response of said confidence-in-parking level meeting
& threshold,

34. The article of claim 33, wherein said storage medium having said
instructions to said assess said confidence-in-parking level further comprises
instructions o
weight a state of said vehicle and a final destination mefric; and
combine said weighted state of said vehicle and said final destination

matric {o determine if said confidence-in-parking level meets said threshold,

~ 44 -
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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.

Page 707 of 976



10

15

3¢

WO I8/ 118877 PCT/EP2DINO31356

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

Page 714 of 976



15

20

25

WO I8/ 118877 PCT/EP2DINO31356

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

Page 715 of 976



18

15

s
3

30

WO I8/ 118877 PCT/EP2DINO31356

- 14 -

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,
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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.

Page 759 of 976



10

15

25

30

WO 2015110587 POT/EPIOISOSIIN

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
Erfindungsgegenstnden gehdren,

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

Page 768 of 976



10

15

20

25

34

WO 2018/ 110587 PCT/EPHISH3137Y

- 2B ~

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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INTEGRATED WEARABLE ARTICLE FOR INTERACTIVE VEHICLE CONTROL
SYSTEM

BACKGROUND

{0001} The present disclosure relates to a vehicle and more pavticularly to
svstems and methods therefor. A key fob allows a driver to perform remote control functions
such ax locking or starting a vehicle. However, the driver needs to cavry the key fob around,
such as in a key chain, a pocket, or a purse. Recent development of wearable wehnology has
made it passibde for people to interact with the vehicle through 2 wearable article, such as a

simart watch or wristband,

SUMMARY

{0662 This disclosare relates o integrated wearable anticle for an interactive
vehicle control system. In one aspect, a systen can include 3 user input subsystem and a user
recognition and authentication subsystem in conynunication with the user input subsystem,
The aser input subsystem includes a wearable article and 15 configured to receive mputs from
auser. The user recognition and authentication subsystem is configured to detect and
authenticate the user based on the inputs received from the wearable article, or the vehicle, or
bath, The inputs received from the wearable article can include, for example, a user input
indicating & vehicle function to be performed, a gesture input by the user for authentication,
ot both. The inputs received from the vehicle can include, for example, a gesture input by the
user for authentication. The wearable article can include a wearable computing device
configured to perform at least one vehicle function on a vehicle. The wearable article can be,
for example, a smart watch, a smart clothing article, a transdermal chip or a wearable sensor,
A driver score can be generated for driver actions associated with vehicle functions
performed by the user on the vehicle, The driver secore can be transmitted to the wearable
article, and can be uploaded, for example, to a home computer or an external database via
cloud.

[06003] In another aspect, & method for sperating a vehicle can include
receiving, at a wearable article, a first inpat from a wser indicating a vehicle function to ba
performed on a vehicle, receiving a second input indicating a gesture by the wser for

authentication, and generating, at the wearable article, a control signal for performing the

-1~
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vehicle function on the vehicle based on a successful authentication of the user. The
wearable article can be, for example, a smart watch, a smart clothing article, a transdermal
chip or a wearable sensor, A driver score can be generated for driver actions associated with
vehicke functions performed by the user on the vehicle. The driver score can be transmitted
to the wearable article, and can be uploaded, for example, to a home computer or an external
database via cloud.

[0604] In another aspeet, a wearable article can include one or more
processors and a memory. 'The memory stores data and program instractions that can be
executed by the processors, The wearable article can be a wearable coniputing device, such
as @ smart wateh or a wearable sensor, The processors are configared to execute instructions
stored in the memory, The instroctions include receiving a first input from a user indicating a
vehicle fanction to be performed on a vehicle, receiving 4 second input indicating a gestare
by the user for awthentication, and generating 3 control signal to perform the vehicle function
based on a saccessful avthentication of the user, The wearable article can be, for example, a
smart wateh, a smart clothing article, a transdermal chip or a weavable sensor. A driver score
can be generated for deiver actions associated with vehicle functions performed by the user
on the vehicle, The driver score can be transmitied to the wearable article, and can be
uploaded, for example, to a home computer or an external database via cloud.

[6095] The foregoing features and elements may be combined in various
combinations without exclusivity, unless expressly indicated otherwise. These features and
elements as well as the operation thereof will become more apparent in Hght of the following
description and the accompanying drawings. 1t should be understood, however, the following

deseription and drawings are intended to be exemplary in nature and non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[B066] Various features will become apparent to those skilled in the art from
the following dewiled description of the disclosed non-limiting embodiment, The drawings
that accompany the delailed description can be briefly described as follows:

[ona7] Figare 1 ix 3 pictorial representation of an example vehicle for ase
with an inferactive vehicle window display system;

[06O8] Figure 2 is g schematic block diagram of the interactive vehicle

window display system according to one pont-limiting smbodiment;
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[0669] Figure 3 is a partial interior view of the vehicle with the interactive
vehicle window display system;

[0014] Figure 4 is a top view of the vehicle illustrating an exterior user
identification subsystem of the useractive vehicle window display systeny;

foe11] Figure § is a pictorial representation of the vehicle illustrating user
identification via a wearable article, skeletal joint relationship, key fob and/or user gesture;

[0a12] Figure 6 Is a schematic block diagram of an algorithin for operation of
the system according to one pon-linyiting embodinent;

[0013] Figure 7 is a pictorial representation of an example skeletal joint
refationship recognizable by the system;

[6014] Figure § is an ilustation of an example wearable article and an
exaniple gser gesture recogizable by the svstern according 10 one non-Hmiting enibodament;

[6015] Figure 9 is an example landing page displayed by the interactive
vehicle window display system;

[6016] Figure 10 is an example route page displayed by the interactive
vehicle window display system;

[6017] Figure 11 is an example calendar page displayed by the interactive
vehicle window display system;

[6018] Figure 12 is an example weather page displayved by the interactive
vehicle window display system;

[6019] Figure 13 is an example vehicle status page displayed by the
interactive vehicle window display systern;

[6020] Figure 14 is an example to-do page displaved by the interactive
vehicle window display systemg

[8021] Figare 15 is a partial interior view of a vehicle cabin iltustrating an
interactive environment for the driver andfor passengers to utilize functionalities of a vehicle
head unit;

[B622] Figare 16 is a partial interior view of the vehicle cabin fHustrating
diserimination of a driver andfor passenger to selectively permit utilization of functionalities
of a vehicle head anit during vehicle operation;

[8023] Figare 17 is a pictorial representation of a vehicle passenger facial
map for use with the system to track occupant location;

(0024 Figure 18 is an overhead interior view of the vehicle illustrating a
sensar arrangement 1 track occupant location within the vehicle cabing

-3-

Page 785 of 976



WO 2016/832999 POT/USINS/ 046626

[D625] Figure 19 iy a schematic block diagram of a wearable article

according to one non-limiting embodiment;

[0026] Figure 20A is an example wearable anticle;

[0e27] Figure 20B is another example wearable article;

[0628] Figure 20C is another example wearable article:

[0029] Figure 21 is a flow diagram of process performed by a wearable

[0630] Figures 22A-C are example screen displays of an example wearable
article according to one implementation;

[6031] Figures 23A-F are example screens of the remote control mode of the
example wearable mticle in Figures 22A-(

[8032] Figure 24A 1 an example screen that displavs a notification of a
vehicle fenction performed on a vehicle;

[G033] Figure 24B is an example driver score alert screen for the example
wearable article in Figures 22A-22C; and

{6034] Figures 253A-25C are examples screens of the panic mode for the

example wearable article in Figures 22A-22C,

DETAILED DESCRIPTION

[6035] Wearable technology has developed over the years to allow people to
inferact with smmagt home appliances or a vehicle, A wearable article can be integrated with a
key fob for operating an astomobile so that the user will no fonger need to carry the key fob
separately. For example, with the digital key fob functionalities incosporated into a smart
watch, a aser can put on the smart watch every moming without straggling to find the key.
The vser will ne fonger need to carry the key fob separately. In addition {0 being used as a
walch or wristhand, the smart watch can be worn by the user to perferm vehicle functions on
the vehicle.

[0036] In some instances, the wearable article can be implemented to receive
user indications of the velicle functions to be performed on the vehicle and gesture inputs for
aser authentication in order for such vehicle functions to be performed. A control signal to
perform the vehicle functions can be generated based on a successiul anthentication. In some
implementations {e.g., the multi-factor authentication), the gesture input can be used in the

muiti-factor authentication in conjunction with the sser input received from the wearable
-4
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article to authenticate the user. The second gesture input can be detected by a sensor, which
can be coupled to the vehicle or the wearable article, The sensor can be used to detect
whether the user is wearing the wearable article, When the user is not wearing the wearable
article, access to some or gl vehicle functions can be denied,

[6637] The wearable article can be used 0 sense information from a user,
such as biometrics and deiving information. In some implersentations, a driver score can be
generated for driver actions performed on the vehicle. The driver score can be used to help
the driver improving driving skills and alest the driver when deteriorating performance
oceurs, For example, the driver score can be an option selectable from the menu screen of the
wearable article and calealated based on sensed information of driver actions. When the
driver keys off the vehicle, the deiver score can be sent 1o the wearable article for display,
storage or further processing. The driver score recetved at the wearable article can be
aploaded to, for example, a personal computer, a smartphone, or an external database via the
clead, Data analysis can be used to improve safe driving skills or for other application-
specific purposes. For example, the driver scores can be placed into a social ranking system
and the user can review and evaluate his driving performances relative to others in the social
ranking systent.

[0038] Figure I schematically illustrates a vehicle 20 with a window 22 and
an interactive vebicle window display system 30, Although the window 22 is here shown as
a driver’s side passenger window of a mirdvan tvpe vehicle in the disclosed, non-limiting
embodiment, it should be appreciated that varioas vehicle types and windows will also
benefit herefrom.

[6639] With reference to Figure 2, selected portions of the system 30 are
schematically iustrated, The system 30 generally includes an interactive display subsystem
32, a control subsystem 34, a user input subsystem 36, wuser identification subsystem 38, and
a user location subsystem 39, In some embodiments, the user identification subsystem 38 can
be implemented as a user recognition and authentication subsysterm. 1t should be appreciated
that although particular subsystems ave separately defined, each or any of the subsystems may
be combinad or segregated via hardware and/or software of the system 30, Additionally. each
or any of the subsystems can be implemented vsing one or mare compating deviees including
copventonal central processing units or other devices capable of manipulating or processing
information,

{00401 The interactive display subsystem 32 can include any deviee or
devices capable of displaying images on 8 vehicle window 22 under the control of system 34,

-5
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and can be adapted for viewing from outside the vehicle, inside the vehicle, or both, In one
non-limiting example the interactive display subsystem 32 can include a display device
integral to the window 22, such as an LCD, Such a display can be iluminated by ambient
light or by one or mare light sources under the controf of system 30, Such light sources can
be mounted at any operable locations enabling light emisston onto a window from inside or
outside the vehicle, depending on whether the display is © be viewed by a user located
cutside or inside the vehicle. Examples of sach mounting locations can include in the floor,
i the vehicle headliner, within the velncle door structure, or in the exterior door panel.

[0041] In another non-limiting exanmple, the interactive display subsystem 32
can include a coating 40 and a projector 42, The coating 44, for example, may be a polvmer
dispersed Hguid crystal {(PDLC)Y film, applied to the window 22 1o provide both transparency
when inactive and partial or complete opacity when active, The window 22 treated with the
coating 4 is thereby operable to display content as a projection page visible fram cutside
andfor instde the vehicle 20 (Figwe 1), The projector 42 can be mownted in the floor (Figure
31 or other locations within the vehicle 20, such as the vehicle headliner or within the vehicle
door structure as well ax in locations on the vehicle exterior such as in an exterior door panel,
The Hustrated shaded area extending from the projector 42 toward the window 22
schematically represents the projection of cutput in the form of content pages provided by the
projector 42, in response fo the approach of a recognized user, the coating 40 changes from
fransparent o opagque so that the projector 42 may project the output onto the window 22,

[6042] As will be further described, the displayed content can include
personatized information or entertaisunent content such as videos, games, maps, navigation,
vehicle diagnostics, calendar information, weather information, vehicle climate controls,
vehicle entertainment controls, email, internet browsing, or any other interactive applications
asspciated with the recognized user, whether the information originates onboard and/or off
board the vehicle 20,

[8043] The control subsystem 34 generally inclodes a contrel modale 50 with
a processor 32, a memory 34, and an interface 56, The processor 32 may be any type of
microprocessor having desired performance characteristics, The memory 54 may inclode any
type of computer readable meditm which stores the data and control algorithms described
herein such as a user support svstem algorithim 538, The fonctions of the algorithm 38 are
disclosed in terms of fimetional block diagrams (Figure 6) and representative pages (Figores
9-14}, and it should be understood by those skilled in the art with the benefif of this
disclosure that these functions may be enacied in either dedicated hardware circuitry or

6
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programmed software routines capable of execution in a microprocessor based electronics
control embodiment.

{0044 With continued reference to Figure 2, the control modide 30 may be a
partion of a central vehicle control, a stand-alone unit, or other system such as @ clond-based
system, Other operational software for the processor 32 may also be stored in the memory
34, The interface 56 facilitates conununication with other subsystenis such as the intevactive
display subsystem 32, the user input subsystem 36, the user identification subsystem 38, and
the user location subsystemn 39, It should be woderstood that the interface 56 may also
communicate with other onboard vehicle systems and offboard vehicle systems, Onboard
svstems include bat are not houted to, a vehicle head vnit 300 which communicates with
vehicle sensors that provide, for example, vehicle tive pressure, fuel level and other vehicle
diagnostic information. Offboard vehicle systems can provide information which includes
bat is not limited to, weather veports, traffic, and other information which may be provided
via choud 71,

[6045] The user input subsystem 36 can inclode one or more input sensors
including onboard input sensors 60, oftboard input devices, or both, Onboard input sensors
60 can include one or more motion cameras or other light sensors configured to detent gestwre
commands, one or meore touch sensors configured to deteet touch coramands, one or more
microghones configured to detect viice conmands, or other caboard devices configured 10

detect user input.  The user input subsysiem can also inchude offboard input devices such as

a wearable article 61, a key fob 62 and/or a personal electronic device 63 of the user, e.g. a
tablet, smart phone, or other mobile device. The wearable article 61 can be a wearable
computing device, such as a smart watch or a wearable sensor.

[6046]

In some instances, the wearable article 61 can be integrated with the
key fob 62 so that the user will no longer need to carry the key fob 62 separately, As will be
described in further detail below, the wearable article 61 can be configured to receive user
inputs o indicate the vebicle functons to be performed on the vehicle 20, The wearable
article 61 can also be confiyured to receive gesture inputs from the user for authentication
before such vehicle functions can be performed.

[0647] I some embodiments, the system 3 utilizes a mudti-factor
authenticadon for secarity and muthorization. The authentication can be implementad, for
example, in the user identification subsystem 38, Example malti-factor authentication may
include receiving inputs from the wearable article 61, the key fob 62, skeleton joint
relattonship recognition {Figure 33, anddor a gesture password (Flgare 8), The user may be

-
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provisionally identified with one of these factors, but may require a total of at least two
factors to authenticate the user prior to display of certain content,  That is, the user will not
be zranted access to all the featres in user mode 104 until a multi-factor authentication is
passed and the user is within a predeternuine range of the vehicle 20, This authendication
process ensures the security of the vehicle and the personal information embedded in the
system 30, In one disclosed non-limiting embodiment, the first avthentication factor can be
the wearable article 61, which integrates the functionalities of a digital key fob, and the
second can be the skeleton jount relationship (Figwre 7} of the user. If the user does not have
their wearable article 61 or the key fob 62, the skeleton joint relationship may become the
first authentication factor and a gesture password such as 8 wave or particolar anm movement
{Figure &) becomes the second. In another example, the first authentication factor can be the
wearable article with the integrated key fob functionalities, and the second can be a gesture
input from the user, such as the gestwre password or the skeleton joint relationship, Other
combinations of authentication factors are also possible and the second factor can be optional.
For example, the second factor can be requived when there is a heightened need for security,
e.2., when the vehicle is parked in a public location or in 3 high crime area. In another
exampie, the user can be authenticated only when it is detected that he 1s wearing the
wearable article 01 or carrving the key fob 62,

[6043] The wearable article 61 in one disclosed non-limiting embodiment
may be encrypted to uniguely identify cach user to the system 30, Additional security
protocols such as a rolling time Key to ensure that even the encrypted key cannot be
intercepted and re-used by unauthorized devices may additionally be wtilized,

[0049] Once the wearable article 61 is recognized, the aser will be welcomed
and pre-authenticated to allow limited access to selected content n the user mode 104, This
will provide the user with enough time to cvele through multiple content features during the
walkup experience, yet maintain security with respect to other content features e.g., a
destination. Once the aser has been fully anthenticated, all content features, e.g. destination
made during the pre-authenticated state, ave validated for display. If the authentication fails,
the aser will not be granted access to the vehicle 20 or any sensitive information. The system
33 n thig disclosed non-limiting embodiment allows pre-authentivated access at about 30-40
feet and full access at about 1§- 35 feet from the vehicle.

[0050] With respect to Figure 7, to provide further authentication, the system
31 18 operable to recognize a user by his skeletow joint relaticuships, Skeleton joint
relationships in this disclosed non-limiting embodiment facilitate pre-suthentication bt not

R
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full authentication that grants full access o the vehicle 20. However, if the user has been pra-
authenticated via the wearable article 61 or the key fob 62, a matching skeleton joint
relationship will fully authenticate the user, That is, the user identification subsystem 38 may
wilize skeleton joint relationships as the second point of wdentification,

[00s1] Figure 19 is a block diagram of a commputing device 1000 for
implementing a wearable article 61, The wearable artcle 61 can include some or all
functionalities of a digital key fob such as key fob 62, For example, with the digital key fob
being incorporated into g smart watch, a user can put on the sroart watch every morning
without having o struggle to find the key. The computing device 1000 can be any type of
wearable, handheld, or other fonm of single computing device, or can include multiple
computing devices, For example, the computing device 1000 can be a smart watch 2002
{Figure 20A), a personal mobile device, a smart clothing article 2004 (Figure 20B). a
transdermal chip (not shown), & wearable sensor (not shown), or a smartglasses article 2006
{Figure 20y,

[6052] The processing unit in the computing device 1000 can be a
conventional central processing unit (CPUY 1102 or any other type of device, or multiple
devices, capable of manipulating or processing information. The memory 1104 in the
computing device 1000 can be a random access memory device {(RAM) or any other suitable
type of storage device., The memory 1104 can include data 1106 that is accessed by the CPU
using a bus 1108, The memory 1104 can also include an operating systern 1110 and installed
applications 1112, the installed applications 1112 inclading programs that permit the CPU
1102 to mmplement the instructions to generate control signals for performing vehicle
functions on a vehicle as deseribed. The instroctions can also include performing functions
that are not related to a vehicle, such as to track o user’s biometrics or to display time. The
computing device 1100 can also include secondary, additional or external storage 1114, for
example, a memory card, flash drive, or any other form of coraputer readable mediur, In
one embodiment, the installed applications 1112 can be stored in a whole or in part in the
external storage 1114 and loaded mto the wemory 1104 as needed for processing.

[0053] The computing device 10080 can include one or more output devices,
such as a display 1116 and one or more input 1118 devices, such as a keypad, a touch
sensitive device, & sensor, or a gestare sensitive input device that can receive user inputs. The
computing device 1000 can be in covnmunication with one or more of the subsystems via a

communication device {not shown} such as a transponderfiransceiver device or a Wi-Fi,
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infrared, or Bluetooth device, For example, the computing device 1000 can conununicate
with the controf subsystem 34 through interface 56,

[8054] The computing device 1000 can be coupled to one or more vehicle
devices configured to receive inpuots from the user and provide feedback to the dreiver of the
vehicle 20, As will be described, the computing device 1000 can also include a sensor {(not
shown) to take sensed information from the user such as voice commands, alivasound,
gestore or other inputs.

[ass] In some embodiments, the computing device 1000 can be a wearable
computing device configured to perform vehicle functions on the vebicle 20. The vehicle
functions can be implemented in the mstalled applications described above, As described in
farther detail below, the vehicle functions can include, amonyg others, various remate control
fonctions (Figures 23A-F), driver score function (Figoere 248), pasic naode (Figures 253-C),
a pavigation function, an audio/video fenction, a climate control fanciion, an internet access
function, and a remote control function for controlling the vehicle. The remote control
fonctions can inclode, for example, unfocking, locking {2308 in Figure 23A}, switching on
fashliight {2310 in Figure 23A), swilching off flashiight, horn honk 2312 in Figare 2343,
starting (2302 in Figure 23A%, stopping (2306 in Figure 23C), powering on. or powering off
of the vebicke.

[6036] In the computing device 1000 described in Figure 19, the applications
1112 stored in the memory 1104 can tnchade vehicle applications such as application 2204
shown in Figure 228, The applications 1112 can also include autonomous driving
applications such as a data analyzer, @ path plasper, a target value generator, an ervor
datector, an adaptive module, or any other application configured to implement the
autonomous driving system by pesforming such actions as identifying the driver, planning a
route for autonomous operation of the vehicle, and proving positional accuracy of the
vehicle.

[B057] Figures 20A-C show several non-limiting examples of the wearable
article 61, Referring to Figure 204, the wearable anticle €1 can be implemented as & smart
watch 2002, For example, with the digital kev fob functionalities incorparated into the smart
watch 2002, a aser can put on the smart watch every morning without straggling to find the
key, The user will no longer need to carry the key fob 62 separately. o addition to being
used as a watch or wristband, the smart wateh 2002 can be worn by the wser to perform
vehicle functions on the vehicle 20, Referring to Figure 20B, the integrated wearable article
61 can be tmplemented as a smart clothing article 2004, The user can operate the smoart
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clothing article 2004 by controlling certain vehicle functions incorporated into the smart
clothing article 2004, Referring to Figure 20C, the integrated wearable article 61 can also be
implenented as smartglasses 2006, Other implementations of the wearahle article 61 are also
passible. For example, the wearable article 61 can be implemented as a smart phone device,
a transdermal chip, & wearable sensor, or a rernote access key fob,

[0058] Figure 21 is a flow diagram of an example process 2100 performed by
the wearable computing device 1000 of Figure 19, which will be described in details further
below,

[0059] Figures 22A through 25C are example screen displays 2202 of a
wearable article 2200 according to one impleynentation. Figure 22A illustrates a sereen that
displays date and time. Figure 22B illustrates 2 mam meny from which a vehicle apphication
ivon 2204 can be selected, Figare 220 illustrates 3 menu screen with three icons: remots
control 2206, driver score 2208, and panic mode 2210,

[6060] Figures 23A-F are example screen displays when remote control 2206
isx selected, Figure 23A iHostrates a remote control sereen showing a list of vemote control
functions to be selected by the user, The user can navigate the list up and down by scrolling
or using up and down buttons. For example, when the user clicks on “Vehicle START™ icon

2332, a control signal for starting the vehicle is sent to vehicle, A status message 2304 can be
displayed on the control screen, as illustrated in Figure 238, Once the start funetion is
performed, the icon can be switched or toggled to show “VEHICLE STOP” icon 2306
ilustrated in Figure 23C. In another example illustrated in Figures 23D-F, “Horn Hoak™ icon
2312 can be selected and a status message 2314 can be generated for display on the screen,
Onee the hom honk is performed, the user can elick on “Hora Honk™ con 2316 again fo
repeat the action.

[0061] Figure 24A illastrates a screen that displays an example notification
2402 Vebhicle started™). The user can click on the notification 2402 to go back to the earlior
sereen. Figure 248 illusteates a deiver score alent sereen 2404, which will be described in
more details below,

[0062] Figares 25A-C are example screen displays for the panic mode of the
vehicle application 2204 on the wearable article 2200, Figure 23A illustrates the main meny
where the panic mode icon 2210 can be selected. Figure 258 iHostrates & screen 2502 where
the wser is indicated to long press the select button to activate the panic mode, Figore 25C

shows a message 2504 indicating the panic mode has been activated,
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[0663] As iHustrated in Figures 22A through 23C, vehicle functions to be
performed on the vehicle 20 can include various remote control functions (Figures 23A-F),
driver score function (Figure 248}, and panic made (Figures 25A-C). The remote control
functions can include, for exampie, unlocking, locking (2308 in Figure 234), switching on
flashlight (2310 in Figure 23A), switching off flashlight, horn honk (2312 in Figure 23A3,
starting {2302 in Figure 23A), stopping (2306 in Figure 23C), powering on, or powering off
of the vehicle, Other vehicle functions can include, for example, a navigation function, an
audiodvideo function, a climate control function, or an ntemet access function.

[GG64] The wearable article can be used to sense information from a user,
such as bicmetrics and driving formation. For example, the wearable article 61 can be used
to store and forward a driver score. When the driver keys off the vehicle 20, the driver score
can be sent from the yehicle 20 to the wearable article 61, After a certain time interval, the
wearable article 61 can upload the driver score 10 a remote server or cloud 74, which can
perform further analysis on the driver score to help the driver improving driving skills and
become a safer driver.  As previously discassed, data analysis based on the driver scores can
be used to tmprove safe driving skills or for other purposes, For example, the gser can
review and evaluate his driving performances relative to others in a social ranking system
based on the deiver scores,

[6065] In some embodiments, a driver score can be generated for driver
actions parformed on the vehicle 20, The driver score can be used to help the driver
improving driving skills and alert the driver when deteriorating performance occurs, The
driver actions can be associated with or triggered by the vehicle functions performed on the
vehicle 20, The driver score can be calculated based on, for example, information from a
sensor such as a motion camera or light sensor that detect gesture conunands, an onboard
device, and/or the wearable article 61, For example, once the vehicle is started, information
about driver actions can be gathered for calculating the driver score. Once the vehicle is
stopped and locked, the drivey action information gathered during this trip can be used to
calculate the driver score. In case the driver score is calculated by a device other than the
wearable articke 61, it can be transmitted to the wearable article 61 for display and/or storage.

[bo66] In one implementation, the driver score can be an option selectable
from the menu screen of the wearable article, As shown in Figare 22C, driver score option
220% can be selected on the menu screen 2202 of the wearable article 2260, Referring to
Figure 248, an example driver score of "877 {s generated and displayed on a defver scare
alert screen 2404 when the driver score option 2208 ix selected.  As previously discussed, the
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driver score can be uploaded and further processed for various applications-specific purposes
such as to improve driving skills,

[0067] The wearable article 61 can also be used to control multiple vehicles,
or to allow pwltiple users to share control of a vehicle, As will be described, encryption
techuiques may be implemented on the wearable articles and/or some of the vehicle
subsystems for securify purposes,

[0068] In some instances, at least one onboard input sensor 60 or offboard
inprut device can be integrated into, or operate m conjunction with, the interactive display
subsystem 32, In one non-limiting example, the interactive display subsystem 32 includes an
LOD display integrated into a window 22 and can operate in conjunction with one or more
touch sensors integrated into the window 22, causing the window to function as a
touchscreen. In another non-himiting example, the interactive display subsystern 32 includes
a projector 42 and coating 40 on the window 22 and can operate in conjunction with one or
more motion detectors configuied to detect user gesture conunands, causing the window fo
operate as a gesture-based interactive dixplay. Subsystem combinations involving the
infevactive display sebsvstom 32 and the user input subsystem and enabling user interaction
with a display on a vehbicle window 22 will be referred to herein as an interactive window
display,

[(669] The user identification subsystenn 38, also referred to herein as the
user recognition and authentication subsystem, includes one or more identification sensors 64
such as a closed-cirenit television {CCTV)Y camera, infraved, thermal or other sensor mounted
to the vebicle 20 to provide a desired field of view external to the vebicle 20 as shown i
Figure 4, internal to the vehicle, or both. One example user identification subsystem 38 can
recognize the driver and/or passenger based on image data captured by identification sensors
64, e.g. a skeletal joint relationship 66 and/or other user form data (Figure 5), sepavate from,
or along with, wireless devices such as the wearable agticle 61 associated with that particular
driver and/or passenger. The wearable arvicle 1 can slso include a sensor (not shown} to take
sensed information from the user, such as pulse or heart rate. The sensor on the wearable
article 61 can be, for example. a wrist-mounted sensor that recognizes the user based on voice
copnands, ultrasound, gesture or other inputs. Based at Teast in part on this identification, the

systemt 30 provides access to interactive interfaces on the interactive display subsystam 32

associated with the particular driver andfor passenger,
[007¢] Figure 21 is a flow diagram of an example process 2100 performed by

the wearable computing device 1400 of Figure 19, Process 2108 can be implemented as a
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software program gxecuted by computing device 1000, The software program can include
machine-readable instructions that maay be stored in 3 memory such as memeory 1104, and
that, when executed by a processor, such as CPU 1102, may cause the wearable computing
device 1000 to performt process 2100, Process 2100 can alse be implemented using
specialized hardware or fiomware,

[0071] Atastep 2102, a user input indicative of a velicle function to be
performed on the vehicle can be recelved on the wearable article, such as the wearable
computing device 1000, In one example, the user can press on a touch button on a display of
the stoart wateh 2002 to activate the vehicle function to unlock the front door of the vehicle
20, In another example. the user can select a vehicle function by pressing an yeon on the
smart clothing article 2004 wom by the user. The user input can also include, for example,
an indication to activate the window display 1 the interactive display subsysten., Other types
of inputs are also possible. For example, the user can use voice commands to activate the
vehicle fanciions.

[(072] At astep 2104, o gestiwe Input by the user can be received at the
wearable article such as the wearable computing device 1008, The gestwre input can be used
for authentication of the user. In some embodimients fe.z., the multi-factor authentication),
the gesture input can be used in the multi-factor authentication m conjunction with the user
input recetved from the wearable article at step 2102 to authenticate the user. The user can be
authenticated based on a first input reegived from the wearable article indicating a vehicke
function to be performed and a second gesture input detected by a sensor. The sensor can be,
for exsunple, coupled to the vehicle 20 or to the wearable article 61, The sensor can also be
integrated with the vehicle 20 or the wearable article 61, For example, the sensor can be an
onhoard input sensor, such as a camera or light sensor configured to detect gesture
commands, or a microphone configored to detect voice commands. The sensor can also be an
offboard input device coupled with the wearable article 61, or another device, such as key fob
62 or personal electronic device 63,

[0673] In some embodiments, the second input can incluade a gestore inpet by
the user detected by the sensor when the user is within a predetermined range of the vehicle
283, The sensor can be used to detect whether the user is wearing the wearable article, When
the aser is not wearing the wearable article, access 1o some or all vehicle functions can be
dented,

[0074] At a step 2106, a vehicle function can be performed on the vehicle 20
hased on a successful avthentication of the user. The vehicle fencion can be one indicated at
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step 2102, such as, for example, an input indication to unlock or switch on the vehicle 20, As
shown in the examples of Figures 22A through 23C, the vehicle functions can inchude various
remote control fimetions, & driver score function, and a panic msde. The remote controd
functions can include, for example unlocking, locking, switching on flashlight, switching off
flashlight, horn honk, starting, stopping, powering on, or powering off of the vehicle, The
vehicke functions can also include a navigation function, as audio/video function, & clunate
control function, or an internet access function,

[0675] Information used for user auvthentication can nchude user bput
received at step 2102, the gesture fnput received at step 2104, or any of the nuuld-factors
described above. Example multi-factor avthentication may include receiving mputs from the
wearable article 61, the key fob 62, skeleton joint relationship recognition {Figure 5}, and/or a
gesture password (Figure ). The aser may be provisionally identified with one of these
factors, but raay require a total of at Jeast two factors to perform some or all of the vehicle
functions,

[60706] After the user is successfully authenticated, the control signal for
performing the vehicle function indicated at step 2102 can be generated and sent to the
vehicle 20, Onee successfully authenticated. the user can interact with the display subsystem
through the integrated wearable article 61 and output can be generated for display on the
vehicle window,

[8677] The system 30 can store user profiles of known users, the user profiles
including identification information relevant to individual users. For exaniple, a user profile
can contain skeleton joint relationship data or facial recognition data useable by the user
identification subsystem 38 to identify or authenticate a user, A user profile can additionally
contain personal interest information, such as personal calendar and event information,
driving/destination history, web browsing history, entertatnment preferences, climate
preferences, efc, In some variations, any or all information contained in 8 user profile can be
stoved on or shared with the wearable article 61, a personal electronic device 63, remote
server, or other cloud 70 based system. Such offboard storage or sharing of user profile data
can facifitate wtilization of user profile data in other vehicles such as any additional vehicles
owned by the user, rental vehicles, ste. Such user profile data can be secured by being
accessible through a password protected application running on the cloud 70 based system,
by biometric authentication, or by other effective means.

[B078] it somte instances, a user profile can additionally contain user access
information; data pertainiing to whether the user is allowed to control a given vehicle
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function. For example. the user profile associated with a user can indicate full user access, or
function control rights for that user. This can be analogous to the control rights of the
administrator of a persoual computer. A user profile can alternatively indicate restricted user
access. For example, the user profile asscctated with a child can be set to block the user from
gecessing certain audio or video contrels, the navigation system, altering user profiles, or the
like,

[0479] Registration of various user profiles with the system 30 can be
completed in any manner, for example, over the intemet or with a divect vehicle interface.
User profiles can be based on the identities of individual users known to or registered with
the system, or to user categories, such as “unknown aser”, or “valet”. In different variations,
g defanlt user category such as “unknown user™ or “valet” can be associated with limited,
default access, or can be associated with no aceess, 1.a. complets prohibition of access to the
svstern 30,

[60890] The user location subsystemn 39, operable to determine the location of
one or more users inside or outside the vehicle, includes one or more focation sensors 66 such
as & pressure sensor, temperatire sensor, or camera deployed inside or owtside the vehicle, In
some cases, a device can serve as both an identification sensor 64 and a location sensoy 66,
For example, a camera moupted within the vehicle can provide information on a wser’s
specific identity, by means described above, and on the user’s location within the vehicle,
such as the driver’s seat or the front-row passenger’s seat, In some cases, clements of the
interactive display subsystem 32 can also operate as location sensors 66 within the user
location subsystern 3%, For example, pressure sensors within a sipartsereen of motion
detectors operating as part of an interactive display can be vsed to obtain user location
information.

[B681] In some instances, user access can be based on uvser location as
determined by the user location subsystern 39, For example, second o third row passengers
can be allowed or disallowed sccess 1o various vehicle functions such as the navigation
systemi. Optionally, a user with a user profile that is associated with unlimited access per the
access information associated with the user profile can specify such settings, In some
instances, user access can be based on a combinaBion of the aser profile as applied by the user
identification subsystem 38, and the user location as detected by the user location subsystem
39. Por example, a user with enlimited access as specified by the applied user profile can
nonetheless be biocked from accessing certain vehicle functions when occupying the driver's
seat of a moving vehicle,
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[0082] With reference to Figure 6, operation of the system 30 according to
one disclosed non-limiting embodiment generally includes a sleeper mode 100, a watcher
mode 112 and a user mode 134, It should he appreciated that other modes may additionally
or alternatively be provided.

[0e83] I the systent 30 is active but has vet to detect & user, the system 3

will be in sleeper mode 100 until awakened by the user identification subsystem 38, After
detection but prior to identification by the system 30, the watcher mode 102 may be utilized
o interact with anthendicated as well as un-authenticated persons. For exaraple, when a
person approaches the vehicle 20, the systent 30 recognizes the divection from which the
person has approached then activates the interactive display sabsystem 32 to display an
gvatar, eves or other graphic. The graphic may be directed specifically toward the direction
from which the person approaches, e.g., the graphical eves "look” toward thetr approach,
Altemnatively, an audio capability allows the system 30 1o vespond to commands and initiate
interaction from a blind side of the vehicle 20, f.e., a side without the interactive display
subsystern 32, The watcher mode 102 utilizes the user identification subsystem 38 o
discriminate betwesn authenticated and un-avthenticated persons,

[G084] The user mode 104 allows a user with a known aperator and/or
passenger aser profile in the system 30 to make decistons on approach to the vehicle 20 so
that so that certain vehicle interactions need not await entry into the vehicle 20, The user
mode 104 reduces distractions through the reduction of travel-aszociated decisions from the
driver’s cognitive, visual and manual workload streams once within the vehicle 20, In
furtherance of this, the user is presented with an overview of mformation to wclude, for
example, weather, waffic, calendar events and vehicle health, As will be further described,
predictive functions of the systern 30 identity likely actions, and offer optimal paths to
completion, such as planning an efficient routs,

[0085] A maximum range of content provision by the nteractive display
subsystem 32 may be associated with o masimum distance at which that content can be
effectively interacted with by the user. In one disclosed pon-limitng embodiment, the
maxionen range of each content feature is prioritized with respect 10 legibility range of
content displayed by the interactive display subsystem 32, This range metric facilitates the
determination of the order in which content appears in the walkup experience. Access (o
prioritized content with greater maximum range alfows the walkup experience to begin
further froun the vehicle 20 to provide the user with more overall tine to interact with the
system 30,
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[o0s6] Qnee successfully authenticated, the interactive display subsystem can
also enable the user to interact with the display subsystem through the integrated wearable
article 61 and generate output for display on the vehicle window,

[0087] With reference to Figure 9, once authenticated, the “landing™ or
“home” page 200 provides a sunumary of alerts and important information to the user. The
landing page 200 provides the user with a readily reviewable overview of the status of the
vithicle and how it may affect his schedule and activities. In this example, the content
wncludes time information, vebicle diagnostc information, mnd personal calendar information.
Here shown, a low fuel warning is provided in addition to o taffic-based route update for use
by the vehicle navigation system and a calendar event reminder to “Pick up Kids in 20
mingtes.” In another example, the system 30 will include a fuel station ax a stop during route
guidance if the destination is 3 distance greater than the available fuel range. Notably,
preferred fuel stations or other stops may be predefined in the user profile.

[0088] The landing page 200 further displays a plurality of 1cons to indicate
additional content pages that can be viewed by the authorized user. The landing page 200
itself may be accessed on each content page as an icon such as a vehicle mamfactarer mark
icon on each content page, The landing page 200 allows the authorized user to understand
what vehicke systems or personal user profile itens may require further attention and
provides access to additional content feature details with regard to these items in the form of
pavigable icons that lead to additimsal content pages. The landing page 200 can additionally
or alternatively integrate an interactive display, for example, a smart page or video game,
Other interactive vehicle display page configurations are also possible,

[0089] Selection of content is accomplished with, for example, wearable
article 61, the key fob 62, user gestures, voice commands, wuch inputs, efe. In one example,
the user atilizes the input of the wearable anticle 61 to eycle through vartous pages displayed
by the interactive display subsystem 32, In one examyple, the wearable article 61 may inchade
a four bution directional pad and two auxiliary buttons. Alternatively, hand gestures may be
used to “swipe” between pages. In another example, the user can stilizes the key fob 62 to
cycle through the pages, It should be appreciated that although particular pages are illustrated
in the disclosed non-limiting embodiment, varicus alternative or additional pages may be
provided.

{0094 With reference to Figure 10, a route page 202 defaudts to the predicted
best rovte for the pser with respect to an explicit or inferred next destination. Any alternate

destinations ar routes that can be explicit or inferved with confidence from, for example, a
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user personal electronic device such as the wearable article 61, are presented to permit user
sefection by scrolling through the options. The suggested route screen is here shown
accessed psing the folded-map icon, however, other icons may be utilized.

{0691} With reference to Figure 11, a calendar page 204 displays the user’s
calendar. In this example, the view is near-term, and shows only the next 2-3 upcoming
appointments. If the event includes location information the user is also given the option to
ase the event for destination selection. Here shown, the calendar page 204 provides content
swith respect to the next appointment highlighted for the user and provides a reminder to
however, other fcons may be ufilized,

[6092] With reference to Figure 12, a weather page 206 leverages
information about the route to provide relevant weather information ~ this may be especially
effective when the user s vavelling away from home. For example, the system 30
detenmines whether it is more valuable to present the user with local weather information,
destination weather information, or both, depending on the settings selected by the user or the
type of weather information available, Here shown, the weather forecast 1s chronological,
The weather page 200 can be accessed with a sun icon, however, other icons may be utilized.
In addition, weather conditions can be wiilized to gonerats 3 reminder for display on the
landing screen 2400 that, for example, suggests an wmbrella be placed in the vehicle if rain is
forecasted,

[0093] With reference to Figure 13, a vehicle status page 208 provides the
user with a view of impending vehicle maintenance needs that requives attention,
Netifications can include source details of the notification, severity, and options to resolve
the potential issue. For example, given the notification of “Low Fuel.” the system 30 can
spggest g ropte to a nearby fuel station within the range of the vehicle. The vehicle status
page 208 18 heve shown accessed with a vehicle icon, however, other icons may be utilized.

[8094] With reference 1o Figure 14, o to-do list page 210 presents the
authorized user with information from any associated to~do st avarlable on, for example,
that user's personal wearable device 61, Here shown, the recognized user is tasked to “Send

k3

Package.” “Submit Taxes,” and “Renew Car Registration,” among other items. The to-do list
page 210 can ahernatively be integrated into the route selection page if location information
is inchuded in a given Hst ttem in the persopal electronic device to-do Hst. An example of this
ingegration tnchudes the provision of route details to a dry cleaner if the dry cleaning pickup is
on the to-d Hst and the corrent route is proxinate (o the location of the dry cleaner location,
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The to-do list page is here shown accessed using a check-mark icon, however, other icons
may be utilized,

[B095] As nofed above, information of this nature, which can be included ina
user profile. can in some variations be stored on or shared with wearable device 61, another a
personal electronie device 63, remote server, or other cloud 70 based system, facilitating
utilization in yoore than one vehicle, Any such information can be secured by being
sccessible through a password protected application running on the cloud 70 based system,
by biometric authentication, or by other effective means. In some such variations, a first user
can be granted partial or complete access to a second user’s profile by password sharing, for
example. Such sharing of access could enable a first user to write reminders o tasks from a
remote focation to the user profile of a second user, such as a family member, such that the
rerninders or tasks written by the first user will be displaved on a window when the second
user approaches or enters the vehicle, or any vehicle eqaipped with system 30 enabled to
access the user profile of the second user,

[06096] With reference to Figure 13, user access to various vehicle functions
can inclede direct or remaote aoccess to itlize functionalitics of a vehicle head wnit 300,

[(697] With the interactivity between the vehicle head unit 300 and the
systern 30, and in particular between the vehicle head vnit 300 and vatious titeractive
window displays. passengers can make selections with regard to vehicle systems typieally
performed by driver and in some cases only when the vehicle is statiopary. Allowing only
passengers to interact with certain vehicle svstems while the vehicle is in motion increases
safety by mintmization of driver distraction, Passenger interaction can also enable greater
functionality for the system 30, For example, a front-seat passenger can be offered more
mens selections than the driver, while 2nd and 3rd row passengers can be offered even
greater menu selections than the front-seat passenger. In these embodiments, the passengers
can fake over portions of the driver workload.

[0098] The vehicle passengers may, for exarnple, interact with the system 30
and thereby the vehicle head unit 300 via an interactive window display or through the
wearable article 61 which commumicates therewith, through Bluetooth, RFID ar other
wireless technology standards to exchange data, Fuorther, the systemn 30 may permit the
formation of parsonal area networks (PANs} for vehicle passengers to share information. Fiwr
example, a passenger’s wearable article 61 may include a mapping app operable to

communicate with the vehicle navigation system on the vehicle head enit 300 with no
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features locked out such that the passenger can search destinations and selectively send to the
vehicle navigation system via the vehicle bead unit 300,

[0099] Interaction of the systeny 3{ with the vehicle head unit 300 also allows
the driver andfor passengers to select content for other vehicle passengers and/or the driver.
For example, one of the passengers can select a destination to display on the navigation
system for the driver while the vehicle is in motion. In another example, the driver can select
entertainment content for display to child passengers. In yet another example, the passenger
can control idfotainment or climate control features controlled by the vehicle head unit 300.

(001901 With reference to Figure 16, and in one non-limiting example of the
operation of the user location subsystem 39, to still further inerease safety through driver
distraction minimization, the system 30, by wtilizing user location subsystem 3%, is operable
to track the focation or position of the vehicle occupants within the vehicle cabin 400 (Figure
181 through skeletal position (Figure 16), facial map data (Figure 17), pressure sensors,
infevactive window display inpet sensors, or others, Yor a three row vehicle, for example,
three distinet areas are tracked ~ front row, middle row and rear vow. Typically, at least two
sensors 432 per row are reguired to teack a state of each cccupant within the yehicle 20, In
some instances, each individual seat in the vehicle 20 can be racked. The data from all
sensors 4032 may alternativedy or additionally be combined to create one central map (20 or
3D for use by the system 30, 1t should be appreciated that the sensors 442 may comniunicate
with, or be a portion of, the user identification subsystem 38, the user location subsystem 39,
or both,

{00101} Given that the velucle cccupants are typically seated and belted, the
muiti-point skeletal joint relationship and facial recognition map data provides a relatively
accugate position of each occupant captured on an XYZ axis map that can track, to a desived
level of precision, the state of each occupant at a specific snapshot in time.  The state of each
oecyupant facilitates further tatlored operations for various vehicle functions, For example,
the user location subsystem 39 detects and discriminates between @ driver’s hand from that of
a vehicle front row passenger hand to selectively unlock various head unit functionality sach
as navigation route selection (Figare 16). Dependent, for example, on which user (driver or
passenger) is attempting to access the system 30 and whether the vebicle is in motion, content
mem iterns of the vehicle bead unit 300 ave selectively displayed.  For example, certain
content such as route selection may be color coded for only passenger access, while other

content such as zovwing and scrolling may always be available regardless of user,

21
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{00102} Upaon approach to the vehicle, the system 30 beneficially recognizes a
user with a first and second point of identification to display information for that particular,
authorized user, This authentication process ensures the security of the vehicle and the
personal information embedded in the system 38 yet permits vehicle interaction prior to user
entry into the vehicle cabin. The systern 30 also beneficially discriminates passengers from
the driver to selcetively permit access to personalized content or specific vehicle system
interfaces.

The use of the tevms 72" and "an” and "the” and strodar references in the context of
description {especially in the context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated herein or specifically contradicted
by context. The modifier "about” used 1 connection with a quantity is inclusive of the stated
value and has the mesning dictated by the context {e.g., it includes the degree of error
assoctated with measurement of the particular quantity). All ranges disclosed herein are
inclustve of the endpoints. It should be appreciated that relative positional terms such as

T L}

"forward,” "aft,

WM

upper,” "lower,” "above.” "below," and the like are with reference to the
normal operational attitade of the vehicle and should not be considered otherwise limiting,

{60103} Although the different non-limiting embodiments have specific
illustrated components, the embodiments of this tnvention are not limtted to those particular
combinations, It is possible 10 use some of the components or features from any of the non-
huniting cmbodiments in combination with features or componends from any of the other non-
limiting embodiments,

(00104} It should be appreciated that like reference numerals identify
corresponding or similar elements throughout the several drawings, It should also be
appreciated that although a particular coraponent arrangement i3 disclosed in the illustrated
embodiment, other mrrangements will benefit berefrom.

{80105} Although particular step sequences are shown, described, and
claimed, it should be understond that steps may be performed in any order, separated or
combined unless otherwise indicated and will still benefit from the present disclosars,

{80106} The foregoing description is exemplary rather than defined by the
limitations within, Various non-limiting embodiments are disclosed herein, however, one of
ordinary skill in the avt would recognize that varioss modifications and vaviations in hght of
the above teachings will fall within the scope of the appended ciaims, For example, in the
embuadiments described above, the vehiele 20 is generally described as an amtomobile,
However, the vehicle 24 ix not lunited to an sutomohbile, as the integrated wearable article can

22
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alvo be implemented with other vehicles generally controlled by a driver, or operator, such as
airplanes, boats etc. In addition, the vehicle 20 need not be limited to one controlled by a
driver or operator, and counld be one or more robists of robotic tools performing operations
under the control of an equivalent application to a path planner application. 1t is theretore to
be appreciated that within the scope of the appended claims, the disclosure may be practiced
other than as specifically described. For that reason the appended clatms should be studied to
determine true scope and content, The scope of the claims is thus to be accorded the broadest
uerpretation so as o encompass all such roodifications and equivalent structures as s

permitted under the law,
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Lt

(=

&,

~3

CLAIMS

What is clabmed ia:

A system for operating a vehicle, comprising:

a yser input sebsystem comprising 8 wearable article, the eser input subsystem
configured 1o receive inpuots from a user; and

a user recognition and authentication subsystem in communication with the
user input subsystem, the user recognition and authentication subsystem configured to

detect and authenticate the user associated with the reeeived inputs,

The system of clatm 1, wherein the wearable article comprises at least one of a smart
watch, a personal mobile device, a siaart clothing asticle, a transdormal chip, 2

wearable sensor, or a smartglasses article,

The system of clabm 1, wherein the wearable article comprises a wearable computing

device configured to perform ab feast one vehicle function on the vehicle,

The system of claim 3, wherein the at feast one vehicle fanction is at Teast one of a
remote control function, a driver scove function, a panic mode function, a pavigation
function, an audio/video function, a climate control function, or an infernat aceess

function,

The system of claim 4, wherein the remote control function 1s one of unlocking.
incking, switching on flashBght, switching off flashlight, horn honk, starting,

stopping, powering o, or powering off of the vehicle,

The system of claim 1, wherein the user recognitivn and authentication subsystem

coanprises a sensor configured o detect at least one gesture input by the user.,

The systen of clabim 6, wherein the user is anthenticated based on a first input
received from the wearable article indigating a vehicle function to be performed and a

second input detected by the sensor assoctated with the vebicle or the wearable article.

24
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§. The system of claim 6, wherein the sensor is further configured to detect whether the
user 15 wearing the wearable article, wherein the user is authenticated based on the at
ieast one gesture input by the user detected within a predetermined range of the

vehicle,

9. The system of claim 3, further comprising:
a control subsystemn configured to enable the user to control the at least one

vehicle function from the wearable amicle,

1) The system of claim Y, whersin the control subsvystemn is further configured tor
generate a driver score for at least one driver action associated with one or
more vehicle functions performed by the nser on the vehicle: and

transmit the driver score 1o the wearable article.

11, A wearable article, comprising:
O1e Of MOrsS procesyory; and
a memory for storing data and program instructions executed by the one or
more processors, whereli the one or more processors are configursd o excouted
insfructions stowed in the memory to
receive a first input from a wser indicating a vehicle function to be
perfonmed on a vehiele;
receive a second input indicating & gesture by the user for
avthentication: and
generate a controd signal to perform the vehicle function based ona

suceesstol authentication of the user,

12, The wearable anticle of claim 11, whersin the vehicle function is one of 4 remote
controd function, a driver score fanction, a papic mode function, a navigation function,

an andin/video fanction, a climate control function, or an internet access function.

13. The wearable article of claim 12, wherein the remote control function i one of
unlocking, locking, switching on flashlight, switching off flashlight, horn honk,
starting, stopping, powering on, or powering off of the vehicle,

5.
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14, The wearable article of claim 11, further comprising:

i7.

i8.

19,

a sensor configured to detect the gesture by the user and generate the second

input based on the gesture,

. The wearable article of elaim 11, whergin the one or more processors are furthey

configured fo execute instructions stored in the memory to;
receive a driver score generated for at least one driver action associated with

one or move vehicle functions performed by the user on the vehicle.

. A method for operating a vebicle, comprising:

yeceiving, at a wearable anticle, a first input from a user indicating a vehicle
function o be performed on a vehicle:

receiving a second input indicating a gesture by the user for authentication:
anud

generating, at the wearable article, a control signal for performing the vehicle

function on the vehicle based on a successful authentication of the user,

The method of claim 16, further comprising:
detecting whether the user is wearing the wearable article, wherein the

successiul avthentication of the user is based on the user wearing the wearable article.

The method of claim 16, wherein the vehicle function 18 one of a remote control
function, a driver score function, a panic mode function, a navigation function, an

andiodvideo function, a climate control function, or an wtemet access function,

The method of claim 18, wherein the remote control fonction is one of unlocking,
focking, switching on flashlight, switching off Hashlight, horn honk, stuting,

stopping, powering on, of powering off of the vehicle.

. The method of claim 16, wherein the suocessful authentication of the user 1s based on

the first inputd received from the weargble article indicating the vehicle function to be
performed and the second input detected by a sensor associated with the vehicle or the

wearahle article.
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Attorney Docket No.
BRAGI GmbH-P0017C2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of: Confirmation No.
Hirsch et al. 3503

Application No. Group Art Unit:
16/144,338 2667

Filing Date: Examiner:
September 27, 2018 Brenda C BERNARDI
For:

Power Control for Battery Powered

Personal Area Network Device

System and Method

AMENDMENT

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450 VIA EFS-WEB

Commissioner:

In reply to the Office Action mailed October 29, 2018, the shortened statutory
period for response to which expires on January 29, 2019 and extends through April
29, 2019, 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.

1
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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 power control for 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,

powering circuitry of the wireless earpieces utilizing a high-power mode in response to
detecting a magnetic field is not applied to one or more of the wireless
earpieces;

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;

altering the power sent to the circuitry of the wireless earpieces to a low power mode in
response to detecting a magnetic field is applied to one or more of the wireless
earpieces; and

charging an onboard battery of the wireless earpiece in response to detecting a

magnetic field is applied to the wireless earpiece.

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, wherein the magnetic field is applied by

2
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a magnet of a smart case configured to receive the wireless earpiece.

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

by a reed switch of the wireless earpiece.

Claim 5 (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 6 (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 7 (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 8 (Original): The method of claim 1, wherein the low power mode is a power

saver mode.

Claim 9 (Original): A method for power control for a wireless earpiece, comprising:
determining if a magnetic field is present at the wireless earpiece in a powered
state;

3
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opening a reed switch located within the wireless earpiece when the magnetic field
is detected and placing the wireless earpiece in a low-power mode,

coupling the wireless earpiece to a smart case;

charging a battery located within the wireless earpiece with power supplied by a
second battery within the smart case;

remaining in a high-power mode if no magnetic field is detected; and

operating the wireless earpiece with power supplied by the battery within the

wireless earpiece.

Claim 10 (Original): The method of claim 9, wherein the magnetic field is applied

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

Claim 11 (Original): The method of claim 10, wherein the magnetic field is detected

by the reed switch of the wireless earpiece.

Claim 12 (Original): The method of claim 11, wherein the magnetic field is detected
by the reed switch integrated in magnetic contacts interfacing with a smart case for

securing the wireless earpiece.

Claim 13 (Original): The method of claim 12, further comprising the step of
synchronizing data between the wireless earpiece and a smart case in response to

detecting the magnetic field.

4
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Claim 14 (Original): The method of claim 1, wherein the low power mode is a

power saver mode.

5
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REMARKS

In the Office Action, the Examiner took the following actions:

The Office Action may contain statements characterizing the related art and/or

Claims 1-14 are rejected on the ground of nonstatutory obviousness-type double

claims allowed.

Claims 1-14 are rejected on the ground of nonstatutory
obviousness-type double patenting as being
unpatentable over claims 3, 2,4, 5,6,7,8,9, 3,4, 5, 7,
8 and 9, respectively, of US Patent No. 10,117,014.

Claims 1-14 are allowable over the prior art and are
allowed if the nonstatutory obviousness-type double
patenting rejection above is overcome. Nothing in the
prior art showed or suggested the specific limitations of

these claims.

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

patenting as being unpatentable over claims 3,2, 4,5,6,7,8,9,3,4,5,7,8and 9,
respectively, of US Patent No. 10,117,014. A terminal disclaimer is being filed herewith.

Therefore, it is respectfully submitted that these rejections should be withdrawn and the

ALLOWABLE SUBJECT MATTER
6
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Claims 1-14 are allowable over the prior art and are allowed if the nonstatutory

obviousness-type double patenting rejection above is overcome.

CONCLUSION
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 three 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.

Dated: April 8, 2019

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

Reg. No. 47603

(515) 218-7888

7
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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 859 of 976




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 16144338

Filing Date 27-Sep-2018

First Named Inventor Eric Hirsch

Attorney Docket Number BRAGI GmbH-P0017C2

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)

10117014

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.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is I%gjggdgggl CE)IFSJ?)élic Terminal Disclaimer request.




| 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.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| 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.

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.
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Electronic Patent Application Fee Transmittal

Application Number:

16144338

Filing Date:

27-Sep-2018

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-P0017C2

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:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 16144338
Filing Date: 27-Sep-2018

Applicant/Patent under Reexamination: Hirsch

Electronic Terminal Disclaimer filed on April 8, 2019

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

EFSID: 35655734
Application Number: 16144338
International Application Number:
Confirmation Number: 3503
. . 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-P0017C2
Receipt Date: 08-APR-2019
Filing Date: 27-SEP-2018
Time Stamp: 14:05:47
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $160
RAM confirmation Number 040919INTEFSW00000382506801
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 1.21 {Miscellaneous fees and charges)
Page 865 of 976




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33289
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
0830ba7991f1e33fc78153bd06a88336e4b
e7246
Warnings:
Information:
30845
2 Fee Worksheet (SB06) fee-info.pdf no 2
e3856a8a437b14babd8a9c6fb97cd 98764
bfsce
Warnings:
Information:
Total Files Size (in bytes): 64134

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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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.

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 167144 338 092018 3o be Maed
ENTITY: [ LARGE smMALL  (J Micro

APPLICATION AS FILED - PARTI

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
() ExAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(37 GFR 1.16(i)) minus 20 = x 350 -
INDEPENDENT CLAIMS . R
(37 CFR 1.16(h)) minus 3 = x $230 =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
- 04/08/2019 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * . *x _ _
E (39(?FR1.16(i)) 14 Minus 20 =0 x $50 = 0
4 * ) .
"'EJ !gdg&ergmt 2 Minus 3 =0 x $230 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
W | Total . ; x - -
= (39CaFR 1.16(i)) Minus = x $0 =
2 [ Independent . - - _
E ('?7 g&eﬂsﬁg Minus — X $ 0 -
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/VINCENT S BUTLER/

*** 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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Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid OMB control number.

Application Number 16144338
Filing Date 2018-09-27

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |[Eric Christian Hirsch

Art Unit 2667

Examiner Name Brenda C BERNARDI
Aftorney Docket Number BRAGI GmbH-P001M17C2

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0150245126 A1l P015-08-27 Shaffer Entire Document

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T

Document Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.
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Application Number 16144338

Filing Date 2018-09-27

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Eric Christian Hirsch
Art Unit 2667
Examiner Name Brenda C BERNARDI

Aftorney Docket Number BRAGI GmbH-P0017C2

1 Furopean Patent Office: "Communication pursuant to Article 94(3) EPC", European Application No. 16 757
B85 5-1219, 1/24/19, 4 pages

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

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16144338

Filing Date 2018-09-27

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Eric Christian Hirsch

L. Art Unit 2667
( Not for submission under 37 CFR 1.9%)

Examiner Name Brenda C BERNARDI

Aftorney Docket Number BRAGI GmbH-P0017C2

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.

X 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) 2019-04-16
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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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.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 1874, 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(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.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

Application Number: 16144338

Filing Date: 27-Sep-2018

. . Power Control for Battery Powered Personal Area Network Device System
Title of Invention:

and Method
First Named Inventor/Applicant Name: Eric Christian Hirsch
Filer: John Darrell Goodhue/Ashlyn Nguyen
Attorney Docket Number: BRAGI GmbH-P0017C2
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
s . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 2806 1 120 120
Total in USD ($) 120
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Electronic Acknowledgement Receipt

EFSID: 35737534
Application Number: 16144338
International Application Number:
Confirmation Number: 3503
. . 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-P0017C2
Receipt Date: 16-APR-2019
Filing Date: 27-SEP-2018
Time Stamp: 12:10:02
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $120
RAM confirmation Number 041619INTEFSW00011161506801
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 1.21 {Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1053255
. . BRAGIGmbH-
1 Information DFlscIosuSréeOZtatement (IDS) PO017C2. 16144338_FILED- no 4
orm ( ) SuU PPL—IDS.pdf df8525bd4e787ffe87f3a6dadb69c7e94607
8aac
Warnings:
Information:
968756
. Communication-pursuant-to-
4
2 Non Patent Literature Art94_3-EPC.pdf no
faf2fed35433f9c¢13f1db14cef04a47cb0d03
Warnings:
Information:
30737
3 Fee Worksheet (SB06) fee-info.pdf no 2
27ca763c6df286b4b7be8630991254ab14h|
7431a
Warnings:
Information:
Total Files Size (in bytes): 2052748

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

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

| EXAMINER |
133690 7590 04/18/2019
Goodhue, Coleman & Owens, P.C. BERNARDI, BRENDA C
12951 University Ave
Suite 201 | ART UNIT PAPER NUMBER |
Clive, 1A 50325 2667
DATE MAILED: 04/18/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/144,338 09/27/2018 Eric Christian Hirsch BRAGI GmbH-P0017C2 3503

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 07/18/2019

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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 04/18/2019 Certificate of Mailing or Transmission

Goodhue. Coleman & Owens. P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
? . ’ States Postal Service with sufficient postage for first class mail in an envelope
12951 University Ave addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 201 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CliVe IA 50325 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/144,338 09/27/2018 Eric Christian Hirsch BRAGI GmbH-P0017C2 3503

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 07/18/2019
| 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
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

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 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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. |
16/144,338 09/27/2018 Eric Christian Hirsch BRAGI GmbH-P0017C2 3503
| EXAMINER |
133690 7590 04/18/2019
Goodhue, Coleman & Owens, P.C. BERNARDI, BRENDA C
12951 University Ave
Suite 201 | ART UNIT PAPER NUMBER |
Clive, 1A 50325 2667

DATE MAILED: 04/18/2019

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.

Page'§78°6f 976

PTOL-85 (Rev. 02/11)



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 30 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 applicafion, an applicati pen to public inspection or an issued patent.

9. A record from this system of records mg}/ageedgsﬁs ibaog]q)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)
; . 16/144,338 Hirsch et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) 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 8 April 2019.

[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 1-14 . 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. (J 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 20190415
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Application/Control Number: 16/144,338 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.

Allowable Subject Matter

2. Claims 1-14 were rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 3, 2,4, 5,6,7, 8,9, 3, 4,5, 7, 8 and 9,
respectively, of US Patent No. 10,117,014. Applicant has filed a terminal disclaimer which
was approved on April 8, 2019, therefore the rejection of claims 1-14 on the ground of
nonstatutory obviousness-type double patenting is withdrawn.

Allowable Subject Matter

3. Claims 1-14 are allowed. Nothing in the prior art showed or suggested the specific

limitations of these claims.

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
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Application/Control Number: 16/144,338 Page 3
Art Unit: 2667

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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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢ 144338 Hirsch et al.
H “ “H“ Examiner Art Unit

BRENDA C BERNARDI 2667
CPC
Symbol Type Version
HO4R 1 1041 F 2013-01-01
HO4W 52 0225 | 2013=01-01
H02J 7 025 | 2013-01:-01
H02J 7 007 | 2013-01-01
HO4R 1 028 | 2013-01-01
HO4R 1 1025 | 2013:01-01
H02J 50 10 | 2016-02:01
HO4W 52 0229 | 2013-01:01
HO4W 52 0245 | 2013=01-01
H02J 7 0044 | 2013-01:-01
HO5K 999 99 | 2013-01-01
HO4R 2420 07 A 2013-01-01
H04M 1 6066 A 2013:01-01
Y02D 70 00 A 2018:01:01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 14
/BRENDA C BERNARDV/ 15 April 2019 ) . A
Primary Examiner, Art Unit 2667 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

16/144,338 Hirsch et al.
Examiner Art Unit
BRENDA C BERNARDI 2667

INTERNATIONAL CLASSIFICATION

CLAIMED

H02J7/00

H02J7/02

H04M1/60

H04R1/02

HO04R1/10

H02J50/10

H04W52/02

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

381

74

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 14
/BRENDA C BERNARDI/ 15 April 2019 ) ) -
Primary Examiner, Art Unit 2667 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office
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Application/Control No.

Issue Classification |i¢ 144338

Hirsch et al.

Applicant(s)/Patent Under Reexamination

H “ “H“ o

Art Unit

BRENDA C BERNARDI 2667

Claims renumbered in the same order as presented by applicant (J CPA T.D. (J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original

Primary Examiner, Art Unit 2667
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 14
/BRENDA C BERNARDI/ 15 April 2019

O.G. Print Claim(s)

(Date) 1

O.G. Print Figure
1

U.S. Patent and Trademark Office
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/144,338 Hirsch et al.
NNARIRRIN [~
BRENDA C BERNARDI 2667
CPC - Searched*
Symbol Date Examiner
H04R1/1041 10/24/2018 /bb/
H04W52/0225 10/24/2018 /bb/
H02J7/025 10/24/2018 /bb/
H02J7/007 10/24/2018 /bb/
H02J50/10 10/24/2018 /bb/
H04R1/1025 10/24/2018 /bb/
HO04R1/028 10/24/2018 /bb/
H04R2420/07 10/24/2018 /bb/
H04M1/6066 10/24/2018 /bb/
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

/BRENDA C BERNARDI/
Primary Examiner, Art Unit 2667
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/144,338 Hirsch et al.
INAURIRAD -
BRENDA C BERNARDI 2667

Search Notes
Search Notes Date Examiner
H04R1/1041 (text search only - see attached search history printout) 10/24/2018 /bb/
H04W52/0225 (text search only - see attached search history printout) 10/24/2018 /bb/
H02J7/025 (text search only - see attached search history printout) 10/24/2018 /bb/
H02J7/007 (text search only - see attached search history printout) 10/24/2018 /bb/
H02J50/10 (text search only - see attached search history printout) 10/24/2018 /bb/
HO04R1/1025 (text search only - see attached search history printout) 10/24/2018 /bb/
HO04R1/028 (text search only - see attached search history printout) 10/24/2018 /bb/
H04R2420/07 (text search only - see attached search history printout) 10/24/2018 /bb/
H04M1/6066 (text search only - see attached search history printout) 10/24/2018 /bb/
Inventor search, Applicant search, EAST search, NPL search. 10/24/2018 /bb/
Additional search. 04/15/2019 /bb/
Interference Search
ls";]cblif‘e'/ cpPC US Subclass/CPC Group Date Examiner

Text search for claimed subject matter in EAST US

Patent and PG Publication databases. See attached | 04/15/2019 /bb/

search history printout.

/BRENDA C BERNARDI/
Primary Examiner, Art Unit 2667
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

10/2%8/2018

16/144,338 ~ GAU: 2867

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

16144338

Filing Date

2018-09-27

First Named Inventor

Fric Christian Hirsch

Art Unit

Examiner Name

Aftorney Docket Number

BRAGI GmbH-POO17C2

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code1l of cited Document .
Figures Appear
1 HoB84277 A 1991-01-08 Bisgaard et al. Entire Document
2 H008943 A 1991-04-16 Pundt et al. Entire Document
3 h036479 A 1991-07-30 Prednis et al. Entire Document
4 Hh123016 A 1992-06-16 Muller et al. Entire Document
5 H185802 A 1993-02-09 Stanton; Mark F. Entire Document
6 H191602 A 1993-03-02 Regen et al. Entire Document
7 H201007 A 1993-04-06 MWard et al. Entire Document
8 H201008 A 1993-04-06 Pundt et al. Entire Document

EFS Web 2.1.18

ALL REFERENCES CONS IDERE]SaEE%é)g' dffgﬁ%: LINED THROUGH. /B.C.B/
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INFORMATION DISCLOSURE

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

Application Number

16/144 ,338 - GAY: 2887
16144338

Filing Date

2018-09-27

First Named Inventor | Eric Christian Hirsch

Art Unit

Examiner Name

Aftorney Docket Number

BRAGI GmbH-P0017C2

9 H280524 A 1994-01-18 Norris Entire Document
10 6295193 A 1994-03-13 Ono Entire Document
11 H298692 A 1994-03-29 Jkeda et al. Entire Document
12 H343532 A 1994-08-30 M. Wilbert Shugart Entire Document
13 h347584 A 1994-09-13 Narisawa; Yoshiyuki Entire Document
14 H363444 A 1994-11-08 Norris Entire Document
15 h444786 A 1995-08-22 Raviv; Gil Entire Document
16 H497339 A 1996-03-05 Bemard Entire Document
17 Hh513099 A 1996-04-30 Schein; Charles Entire Document
18 H596587 A 1997-01-21 Douglas et al. Entire Document
19 H606621 A 1997-02-25 Reiter et al. Entire Document

EFS Web 2.1.18

ALL REFERENCES CONS IDERE]SaEE%' dffgﬁ%: LINED THROUGH. /B.C.B/
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INFORMATION DISCLOSURE

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

Application Number

16/144 ,338 - GAY: 2887
16144338

Filing Date

2018-09-27

First Named Inventor | Eric Christian Hirsch

Art Unit

Examiner Name

Aftorney Docket Number

BRAGI GmbH-P0017C2

20 b613222 A 1997-03-18 [Guenther Entire Document
21 H654530 A 1997-08-05 Sauer et al. Entire Document
22 h689252 A 1997-11-18 Pyanoglu et al. Entire Document
23 H692059 A 1997-11-25 Kruger Entire Document
24 H721783 A 1998-02-24 inderson Entire Document
25 Hh748743 A 1998-05-05 MWeeks:; Eric L. Entire Document
26 H749072 A 1998-05-05 Mazurkiewicz et al. Entire Document
27 H771438 A 1998-06-23 Palermo et al. Entire Document
28 H802167 A 1998-09-01 Hong Entire Document
29 H844996 A 1998-12-01 Enzmann et al. Entire Document
30 hO29774 A 1999-07-27 Charlton Entire Document
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)
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1 Btretchgoal - It's Your Dash (02/14/2014), 14 pages.

2 Btretchgoal - The Carrying Case for The Dash (02/12/2014), 9 pages.

3 Btretchgoal - Windows Phone Support (02/17/2014), 17 pages.

4 IThe Dash + The Charging Case & The BRAGI News (2/21/14), 12 pages.

5 IThe Dash-A Word From Qur Software, Mechanical and Acoustics Team + An Update (3/11/2014), 7 pages.

6 Update From BRAGI - $3,000,000 - Yipee (3/22/2014), 11 pages

7 MEISIGER; "Conjugated Hyperbilirubinemia", January 05, 2016, 2 pages.

MWERTZNER et al_, "Analysis of fundamental frequency, jitter, shimmer and vocal intensity in children with phonologicall
Hisorders”, V. 71, n.5, 582-588, September/October 2005; Brazilian Journal of Othrhinolaryngology.
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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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) 2018-10-29
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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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.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.

EFS Web 2.1.18



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

St

"15245031"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/07
14:33

S2

19

(("HIRSCH") near3 ("Eric")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2017/03/30
17:00

79

(("BOESEN") near3 ("Peter")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2017/03/30
17:02

5353

HO04R1/1041.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:40

5531

H04W52/0225.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:41

S6

26396

H02J7/025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:41

S7

8154

H02J7/007.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:41

4310

H02J50/10.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:41

S10

1249

H04R1/1025.cpc.

US-PGPUB;
USPAT;

Page 906 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

OFF

2017/03/30
17:42




EAST Search History

USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S11

5062

H04R1/028.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:42

S12

8565

H04R2420/07.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:42

S14

5997

H04M1/6066.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:43

S15

62601

S4 or S5 or S6 or S7 or S8 or S10 or
S11 or S12 or S14

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:43

S16

2028

(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

OFF

2017/03/30
17:44

S20

538

S15 and S16

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/30
17:46

S21

"20100320961".pn.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/03/31
09:41

S22

(12/459466). APP.

USPAT;
USOCR

OR

OFF

2017/03/31
09:41

S23

193

((wireless$3 or wire-less$3) near3
(earpiece or ear-piece or earbud or
ear-bud)) with power$4

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;

Page 907 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

OFF

2017/03/31
09:46




EAST Search History

DERWENT;
IBM_TDB

524

100

("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" | "6339754" | "6021207" |
"6054989" | "6081724" | "6094492" |
"6111569" | "6112103" | "6157727" |
"6167039" | "6181801" | "6208372" |
"6275789" | "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" | "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").PN.

US-PGPUB;
USPAT

OR

OFF

2017/03/31
10:55

S25

("20120309453" |
"20140004912").PN.

US-PGPUB;
USPAT

OR

OFF

2017/03/31
11:14

S26

(14/478774).APP.

USPAT;
USOCR

OR

OFF

2017/03/31
11:30

S27

("20080181442" | "20100290637" |
"20130238829" | "20140120983" |
"20140166122" | "20150245127" |
"20150350762" | "8891800").PN. OR
("9532128"). URPN.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2017/03/31
11:30

S28

(13/829524). APP.

USPAT;
USOCR

OR

OFF

2017/03/31
11:32

S29

22

("20030050011" | "20040242264" |
"20050107120" | "20050130593" |
"20050208893" | "20060166715" |
"20070025194" | "20070058819" |
"20070079692" | "20070154047" |
"20070230736" | "20080031475" |
"20080049961" | "20080298606" |
"20090063975" | "20100042920" |
"20110170703" | "20130028434" |
"20140219467" | "7206429" |

US-PGPUB;
USPAT;
USOCR

Page 908 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

OFF

2017/03/31
11:32




EAST Search History

"7548040" | "7558529").PN. OR
("9210493").URPN.
S30 #10 ("20040090773" | "20050140331" | US-PGPUB; {iOR OFF 2017/03/31
"20060226805" | "20080119241" | USPAT; 11:38
"5253300" | "5590417" | "7548040" | {USOCR
"7825626" | "7855529" |
"8115451").PN. OR
("9013145").URPN.
S31 {0 (11/129478).APP. USPAT; OR OFF 2017/03/31
USOCR 11:58
S32 {9 ("5333176" | "5918189" | "6265844" | §US-PGPUB;}{{OR OFF 2017/03/31
"6308074" | "6760459" | "6868284" | {USPAT,; 12:00
"6978163" | "7096048" | USOCR
"7110798").PN.
S33 i (14/604082).APP. USPAT; OR OFF 2017/03/31
USOCR 12:09
S34 {22 ("20050225292" | "20050255898" | US-PGPUB; {OR OFF 2017/03/31
"20060177082" | "20070032274" | USPAT; 12:09
"20080090622" | "20080090626" | USOCR
"20080125164" | "20090296968" |
"20110077061" | "20130083456" |
"20130129138" | "20130148839" |
"20130238829" | "20130265702" |
"7555134" | "7889498" | "8485404" |
"8891800").PN. OR
("9148717").URPN.
S35 {21 ("20060177082" | "20080090622" | US-PGPUB; {OR OFF 2017/03/31
"20080090626" | "20090296968" | USPAT; 12:19
"20110077061" | "20130083456" | USOCR
"20130129138" | "20130148839" |
"20130238829" | "20130265702" |
"7889498" | "8485404").PN. OR
("8891800").URPN.
S36 {0 (12/131603).APP. USPAT; OR OFF 2017/03/31
USOCR 12:34
S37 {12 ("20050190936" | "20060147068" | US-PGPUB; {OR OFF 2017/03/31
"7465867" | "20060093997" | USPAT; 12:35
"20030067585" | "6729726" | USOCR
"7289825" | "20080049961" |
"20050202843" | "5815634" |
"20070223721" | "7496205").PN.
S38 i ("2006/0258412").URPN. USPAT OR OFF 2017/03/31
12:36
S39 14 ("2008/0298606").URPN. USPAT OR OFF 2017/03/31
12:37
S40 5818 HO04R1/1041.cpc. US-PGPUB; {OR OFF 2017/08/04
USPAT; 10:51
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S41 {5814 H04W52/0225.cpc. US-PGPUB; {OR OFF 2017/08/04
USPAT; 10:51
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

i
Page 909 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]




EAST Search History

S42

28820

H02J7/025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S43

8968

H02J7/007.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S44

5597

H02J50/10.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S45

1383

H04R1/1025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S46

5457

H04R1/028.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S47

9239

H04R2420/07.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S48

6156

H04M1/6066.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S49

67879

S40 or S41 or S42 or S43 or $44 or
S45 or $46 or S47 or S48

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S50

2153

(wireless$3 or wire-less$3) near3
(earpiece or ear-piece or earbud or
ear-bud)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;

Page 910 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

OFF

2017/08/04
10:51




EAST Search History

DERWENT;
IBM_TDB

S51

616

$49 and S50

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2017/08/04
10:51

S53

"15837386"

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2018/01/19
14:00

S54

"9843853".pn.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/01/20
13:22

S55

6520

HO04R1/1041.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:25

S56

6078

H04W52/0225.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:28

S57

38106

H02J7/025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:28

S58

10079

H02J7/007.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:28

S59

16468

H02J50/10.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:29

S60

1547

H04R1/1025.cpc.

US-PGPUB;
USPAT;
USOCR;

Page 911 of 976

OR

ON

2018/01/20
13:29

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]




EAST Search History

FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S61

5991

H04R1/028.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:29

S62

10211

H04R2420/07.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:29

S63

6357

H04M1/6066.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:29

S64

81685

S55 or S56 or S57 or S58 or S59 or
S60 or S61 or S62 or S63

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:30

S65

28565

(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

2018/01/20
13:30

S66

884

S64 and S65

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:30

S67

1102877

(low or high) near power

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:31

S68

1035394

magnetic near field

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2018/01/20
13:31

Essg |1 0

11566 and (S67 same S68)

{US-PGPUB; |

Page 912 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

7
1
'ON
H
H
H
H

42018/01/20;




EAST Search History

USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

13:32

S70

19

S65 and (S67 same S68)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/01/20
13:36

S72

29

(("HIRSCH") near3 ("Eric")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2018/01/20
13:53

S73

142

(("BOESEN") near3 ("Peter")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2018/01/20
13:54

S74

(("BRAGI") near3
("GMBH")).AS,AANM.

USPAT

ADJ

ON

2018/01/20
14:11

S75

7022

HO04R1/1041.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

H04R1/1025.cpc.

US-PGPUB;
USPAT;
USOCR;
FPRS;

Page 913 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

ON

2018/06/18
12:01




EAST Search History

EPO; JPO;
DERWENT;
IBM_TDB

S81

6500

H04R1/028.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;

Page 914 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

OR

ON

2018/06/18
12:01




EAST Search History

Page 915 of 976

file:///C/Users/bbernardi/Documents/e-Red%20Folder/16144338/EASTSearchHistory. 16144338_Accessible Version.htm[4/15/2019 9:55:29 AM]

USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S90 22 $85 and (S87 same S88) US-PGPUB; {OR OFF 2018/06/18
USPAT; 12:04
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S91 102 ("20010005197" | "20010027121" | US-PGPUB; {ADJ ON 2018/06/18
"20010056350" | "20020002413" | USPAT 12:07
"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.
S93 {0 "16144338" US-PGPUB; {ADJ ON 2018/10/23
USPAT; 09:08
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S94 43 "15245031" US-PGPUB; iOR OFF 2018/10/23
USPAT; 09:10
USOCR,;
FPRS;




EAST Search History

EPO; JPO;
DERWENT;
IBM_TDB

S95 44

((("BRAGI") near3
("GMBH"))).AS,AANM.

USPAT

ADJ

ON

2018/10/23
20:25

S96 {34

(("HIRSCH") near3 (“Eric")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2018/10/23
20:30

S97 223

(("BOESEN") near3 ("Peter")).INV.

US-PGPUB;
USPAT;
USOCR

OR

OFF

2018/10/23
20:33

S98 512

((wireless$3 or wire-less$3) near3
(earpiece or ear-piece or earbud or
ear-bud)).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:37

S99 93

S97 and S98

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:37

S100 {7915

HO04R1/1041.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S101 #6920

H04W52/0225.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S102 {42828

H02J7/025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S103 {12423

H02J7/007.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S104 {21615

H02J50/10.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

]
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S105

1936

H04R1/1025.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S106

7513

H04R1/028.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S107

12426

H04R2420/07.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S108

6815

H04M1/6066.cpc.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S109

96689

S100 or S101 or S102 or S103 or S104
or S105 or S106 or S107 or S108

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S110

2689

(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

OFF

2018/10/23
20:44

S111

926

S109 and S110

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:44

S112

561107

charg$4 near3 battery

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2018/10/23
20:45

S113

1037387

magnetic near3 field

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
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DERWENT;
IBM_TDB
S114 {86 S111 and $112 and S113 US-PGPUB; {{OR OFF 2018/10/23
USPAT; 20:46
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S115 {3345 (wireless$3 or wire-less$3) near3 US-PGPUB; {{OR ON 2018/10/23
(earpiece or ear-piece or earbud or USPAT; 20:55
ear-bud) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$116 41175290 {(low or high) near power US-PGPUB; {{OR ON 2018/10/23
USPAT; 20:55
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$117 1092869 i{imagnetic near field US-PGPUB; {{OR ON 2018/10/23
USPAT; 20:55
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S118 {j27 S$115 and (S116 same S117) US-PGPUB; {{OR OFF 2018/10/23
USPAT; 20:55
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S119 ii6 "10117014".pn. US-PGPUB; {{OR OFF 2018/10/24
USPAT; 08:34
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
$120 {200 ("20010005197" | "20010027121" | US-PGPUB; {{ADJ ON 2019/04/15
"20010043707" | "20010056350" | USPAT 08:35
"20020002413" | "20020007510" |
"20020010590" | "20020030637" |
"20020046035" | "20020057810" |
"20020076073" | "20020118852" |
"20030002705" | "20030065504" |
"20030079165" | "20030100331" |
"20030104806" | "20030115068" |
"20030125096" | "20030218064" |
"20040070564" | "20040102931" |
"20040160511" | "20050017842" |
"20050043056" | "20050094839" |
"20050125320" | "20050148883" |
"20050165663" | "20050196009" |
"20050197063" | "20050212911" |
"20050251455" | "20050266876" |
"20060029246" | "20060073787" |




EAST Search History

"20060074671" | "20060074808" |
"20060166715" | "20060166716" |
"20060220915" | "20060258412" |
"20060276987" | "20070102009" |
"20070239225" | "20070242834" |
"20070247800" | "20070269785" |
"20080013747" | "20080076972" |
"20080090622" | "20080102424" |
"20080146890" | "20080187163" |
"20080215239" | "20080253583" |
"20080254780" | "20080255430" |
"20080298606" | "20080318518" |
"20090003620" | "20090008275" |
"20090017881" | "20090041313" |
"20090073070" | "20090097689" |
"20090105548" | "20090154739" |
"20090182913" | "20090191920" |
"20090226017" | "20090240947" |
"20090245559" | "20090261114" |
"20090296968" | "20090299215" |
"20090303073" | "20090304210" |
"20100007805" | "20100033313" |
"20100075631" | "20100106356" |
"20100166206" | "20100168075" |
"20100203831" | "20100207651" |
"20100210212" | "20100285771" |
"20100290636" | "20100320961" |
"20110018731" | "20110102276" |
"20110103609" | "20110137141" |
"20110140844" | "20110140956" |
"20110239497" | "20110286615" |
"20110293105" | "20120057740" |
"20120155670" | "20120159617" |
"20120162891" | "20120163626" |
"20120197737" | "20120235883" |
"20120309453" | "20130106454" |
"20130154826" | "20130178967" |
"20130200999" | "20130204617" |
"20130293494" | "20130316642" |
"20130343585" | "20130346168" |
"20140002357" | "20140004912" |
"20140010391" | "20140020089" |
"20140072136" | "20140072146" |
"20140073429" | "20140079257" |
"20140106677" | "20140122116" |
"20140146973" | "20140153768" |
"20140163771" | "20140185828" |
"20140219467" | "20140222462" |
"20140235169" | "20140237518" |
"20140270227" | "20140270271" |
"20140276227" | "20140279889" |
"20140310595" | "20140321682" |
"20140335908" | "20140348367" |
"20150028996" | "20150035643" |
"20150036835" | "20150056584" |
"20150110587" | "20150124058" |
"20150148989" | "20150181356" |
"20150230022" | "20150245127" |
"20150256949" | "20150264472" |
"20150264501" | "20150310720" |
"20150317565" | "20150358751" |
"20150359436" | "20150364058" |
"20150373467" | "20150373474" |
"20150379251" | "20160033280" |
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"20160034249" | "20160071526" |
"20160072558" | "20160073189" |
"20160094550" | "20160100262" |
"20160119737" | "20160124707" |
"20160125892" | "20160140870" |
"20160142818" | "20160162259" |
"20160209691" | "20160226713" |
"20160253994" | "20160324478" |
"20160352818" | "20160353196" |
"20160360350" | "20170021257" |
"20170046503" | "20170059152" |
"20170060262" | "20170060269" |
"20170061751" | "20170061817" |
"20170062913" | "20170064426" |
"20170064428" | "20170064432" |
"20170064437" | "20170065228" |
"20170078780" | "20170078785" |
"20170096065" | "20170100277").PN.

S121 Y243 ("20170108918" | "20170109131" |  |US-PGPUB: {ADJ ON 2019/04/15
"20170110124" | "20170110899" | USPAT 08:35
"20170111723" | "20170111725" |
"20170111726" | "20170111740" |
"20170119318" | "20170127168" |
"20170131094" | "20170142511" |
"20170146801" | "20170150920" |
"20170151085" | "20170151447" |
"20170151668" | "20170151918" |
"20170151930" | "20170151957" |
"20170151959" | "20170153114" |
"20170153636" | "20170154532" |
"20170155985" | "20170155992" |
"20170155993" | "20170155997" |
"20170155998" | "20170156000" |
"20170164890" | "20170178631" |
"20170180842" | "20170180843" |
"20170180897" | "20170188127" |
"20170188132" | "20170193978" |
"20170195829" | "20170208393" |
"20170214987" | "20170215016" |
"20170230752" | "20170251295" |
"20170251933" | "20170257698" |
"20170258329" | "20170263236" |
"20170263376" | "20170266494" |
"20170273622" | "20170280257" |
"20170297430" | "20170301337" |
"20170361213" | "20170366233" |
"20180007994" | "20180008194" |
"20180008198" | "20180009447" |
"20180011006" | "20180011682" |
"20180011994" | "20180012228" |
"20180013195" | "20180014102" |
"20180014103" | "20180014104" |
"20180014107" | "20180014108" |
"20180014109" | "20180014113" |
"20180014140" | "20180014436" |
"20180034951" | "20180040093" |
"20180042501" | "20180056903" |
"20180063626" | "2325590" |
"2430229" | "3047089" | "3586794" |
"3696377" | "3934100" | "3983336" |
"4069400" | "4150262" | "4334315" |
"4375016" | "4588867" | "4617429" |
"4654883" | "4682180" | "4791673" |
"4852177" | "4865044" | "4984277" |
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"5008943" | "5036479" | "5123016" |
"5185802" | "5191602" | "5201007" |
"5201008" | "5280524" | "5295193" |
"5298692" | "5343532" | "5347584" |
"5363444" | "5444786" | "5497339" |
"5513099" | "5596587" | "5606621" |
"5613222" | "5654530" | "5689252" |
"5692059" | "5721783" | "5748743" |
"5749072" | "5771438" | "5802167" |
"5844996" | "5929774" | "5933506" |
"5949896" | "5987146" | "6021207" |
"6054989" | "6081724" | "6084526" |
"6094492" | "6111569" | "6112103" |
"6157727" | "6167039" | "6181801" |
"6185152" | "6208372" | "6230029" |
"6275789" | "6339754" | "6408081" |
"6424820" | "6470893" | "6522266" |
"6542721" | "6560468" | "6563301" |
"6654721" | "6664713" | "6681176" |
"6690807" | "6694180" | "6718043" |
"6721657" | "6738485" | "6748095" |
"6754358" | "6784873" | "6823195" |
"6852084" | "6879698" | "6892082" |
"6920229" | "6943614" | "6952483" |
"6987986" | "7010137" | "7113611" |
"7136282" | "7203331" | "7209569" |
"7215790" | "7279887" | "7403629" |
"7463902" | "7508411" | "7532901" |
"7668652" | "7825626" | "7859469" |
"7965855" | "7979035" | "7983628" |
"8095188" | "8108143" | "8140357" |
"8238967" | "8253589" | "8300864" |
"8406448" | "8430817" | "8436780" |
"8679012" | "8719877" | "8774434" |
"8831266" | "8891800" | "8994498" |
"9013145" | "9037125" | "9081944" |
"9229227" | "9317241" | "9461403" |
"9510159" | "9524631" | "9544689" |
"9684778" | "9711062" | "9729979" |
"9767709" | "9818005" | "9821767" |
"9848257" | "D208784" | "D266271"

"D340286" | "D367113" | "D397796" |
"D410008" | "D455835" | "D464039" |
"D468299" | "D468300" | "D532520" |
"D549222" | "D554756" | "D579006" |
"D601134" | "D647491" | "D666581" |
"D687021" | "D728107" | "D733103" |
"D773439" | "D775158" | "D777710" |
"D788079").PN.

S122 {463 ((wireless$3 or wire-less$3) near3 US-PGPUB; {{OR ON 2019/04/15
(earpiece or ear-piece or earbud or USPAT; 09:34
ear-bud)) with power$4 USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$123 {8801 HO04R1/1041.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:34
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

i
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S124 {7301 H04W52/0225.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:34
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S125 {47209 H02J7/025.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S126 {13613 H02J7/007.cpc. US-PGPUB; iOR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S127 24263 H02J50/10.cpc. US-PGPUB; iOR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S128 ii2162 HO04R1/1025.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S$129 #8325 H04R1/028.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S130 {13886 H04R2420/07.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S131 {7057 H04M1/6066.cpc. US-PGPUB; {OR ON 2019/04/15
USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S132 #105897 {{S123 or S124 or S125 or S126 or S127 §US-PGPUB; {{OR ON 2019/04/15
or S128 or S129 or S130 or S131 USPAT; 09:35
USOCR,;
FPRS;
EPO; JPO;
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DERWENT;
IBM_TDB

S133 {276 S$132 and S122 US-PGPUB; {OR ON 2019/04/15
USPAT; 09:36
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

5134 4318 ((wireless$3 or wire-less$3) near3 US-PGPUB; {OR OFF 2019/04/15
(earpiece or ear-piece or earbud or USPAT; 09:36
ear-bud)) with power$4 USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S135 {99 S133 not S134 US-PGPUB; iOR ON 2019/04/15
USPAT; 09:36
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S136 {13638 (wireless$3 or wire-less$3) near3 US-PGPUB; {OR ON 2019/04/15
(earpiece or ear-piece or earbud or USPAT; 09:48
ear-bud) USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S137 {1046 (8132 and S136) not S133 US-PGPUB; {OR ON 2019/04/15
USPAT; 09:49
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

5138 1220146 {(low or high) near power US-PGPUB; {OR ON 2019/04/15
USPAT; 09:50
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

$139 {{1129517 {imagnetic near field US-PGPUB; {OR ON 2019/04/15
USPAT; 09:50
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S140 ii6 $137 and (S138 same S139) US-PGPUB; {OR ON 2019/04/15
USPAT; 09:50
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

EAST Search History (I nterference)

Nj 8 i
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Ref Hits {Search Query DBs |Default (PluralsTime

# Operator Stamp

S52 {0 (((wireless$3 or wire-less$3) near3 (earpiece HUSPAT {{OR OFF 2017/08/04
or ear-piece)) and (high$3 near power near 11:21

mode) and (detect$4 near3 magnetic near
field) and ((chang$4 or alter$4) near power)
and (low$3 near power near mode)).clm.

S71 §0 (((wireless$3 or wire-less$3) near3 (earpiece {USPAT {{OR OFF 2018/01/20
or ear-piece)) and (high$3 near power near 13:38
mode) 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 HUSPAT {{OR OFF 2018/06/18
or ear-piece)) and (high$3 near power near 12:06
mode) and (detect$4 near3 magnetic near
field) and ((chang$4 or alter$4) near power)
and (low$3 near power near mode)).clm.

S141 30 (((wireless$3 or wire-less$3) near3 (earpiece {US- OR OFF 2019/04/15
or ear-piece)) and (high$3 near power near PGPUB; 09:54
mode) and (detect$4 near3 magnetic near USPAT
field) and ((chang$4 or alter$4) near3
battery)).cim.

4/15/2019 9:55:26 AM
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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.

EFS Web 2.1.18



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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/144,338 09/27/2018 Eric Christian Hirsch BRAGI GmbH-P0017C2 3503
133690 7590 06/13/2019 | AMINR |
Goodhue, Coleman & Owens, P.C.
12951 University Ave BERNARDIL BRENDA C
Suite 201
Clive. IA 50325 | ART UNIT | PAPER NUMBER |
2667
| NOTIFICATION DATE | DELIVERY MODE |
06/13/2019 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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P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
16/144,338 09/27/2018 Hirsch et al. BRAGI GmbH-P0017C
EXAMINER
Goodhue, Coleman & Owens, P.C.
12951 University Ave Suite 201 BRENDA C BERNARDI
Clive, IA 50325 ART UNIT PAPER
2667 20190609
DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

The information disclosure statements (IDS) submitted on 4/16/2018 was filed after the Notice of Allowance was posted.
The submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement
has been considered by the examiner. Attached herewith is a copy of an initialed Form PTO-1449.

/BRENDA C BERNARDI/
Primary Examiner, Art Unit 2667

PTO-90C (Rev.04-03)
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

04/18/2019

16/144,338 ~ GAU: 2867
PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
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 contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 16144338
Filing Date P018-09-27
First Named Inventor |[Eric Christian Hirsch
Art Unit 2667

Examiner Name

Brenda C BERNARDI

Aftorney Docket Number

BRAGI GmbH-POO17C2

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Code1l

Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0150245126 A1l P015-08-27 Shaffer Entire Document

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite s . ; '
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T=

publisher, city and/or country where published.

EFS Web 2.1.18
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soaipt date: 04/16/2019

2687

Application Number

16144338

16/144 ,338 - GAM:

Filing Date

2018-09-27

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor

Eric Christian Hirsch

( Not for submission under 37 CFR 1.99)

Art Unit

2667

Examiner Name

Brenda C BERNARDI

Aftorney Docket Number

BRAGI GmbH-P0017C2

B85.5-1219, 1/24/19, 4 pages

1 Furopean Patent Office: "Communication pursuant to Article 94(3) EPC", European Application No. 16 757

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

EXAMINER SIGNATURE

Examiner Signature || /BRENDA € BERNARDI/

Date Considered

06/09/2019

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

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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sceipt date: 04/16/2019 16/144 ,338 - GAY: 2887

Application Number 16144338

Filing Date 2018-09-27

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-P0017C2

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.

X 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) 2019-04-16
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: 04/16/2019 16/144,338 ~ GAU: 2867

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.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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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

16/144,338 09/27/2018 BRAGI GmbH BRAGI GmbH-P0017C2 91696

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 07/15/2019 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: 47603
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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.

16144338 27-Sep-2018 Eric Hirsch BRAGI GmbH-P0017C2 3503

TITLE OF INVENTION :

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

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) |2667 074000 BRENDA BERNARDI
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1000 $0 $1000 18-Jul-2019 $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.

O 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.

® 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 deficiency, or credit any
overpayment, to Deposit Account Number

O 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 07-15-2019

Name John Darrell Goodhue Registration Number | 47603
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Electronic Patent Application Fee Transmittal

Application Number:

16144338

Filing Date:

27-Sep-2018

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-P0017C2

Filed as Large 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 1501 1 1000 1000
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($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFSID: 36588674
Application Number: 16144338
International Application Number:
Confirmation Number: 3503
. . 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-P0017C2
Receipt Date: 15-JUL-2019
Filing Date: 27-SEP-2018
Time Stamp: 18:11:39
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1000
RAM confirmation Number 071619INTEFSW00005578506801
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.)
46000
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
1901bca737852c9ebd6cf17c29cd0b5068a
c1203
Warnings:
Information:
32426
2 Fee Worksheet (SB06) fee-info.pdf no 2
8c4a360d2223d5c¢710629c43b556ece0c52
3e262
Warnings:
Information:
Total Files Size (in bytes): 78426

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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eceipt date:

ig/29/2018

INFORMATION DISCLOSURE

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

Application Number

16/144 ,338 - GAY: 2887
16144338

Filing Date

2018-09-27

First Named Inventor

Eric Christian Hirsch

Art Unit

Examiner Name

Aftorney Docket Number

BRAGI GmbH-P0017C2

119 0767709 B2 P017-09-19 Ellis Entire Document
120 0818005 B2 P017-11-14 Yeager et al. Entire Document
121 0821767 B2 P017-11-21 NIXON; Robin Geoffrey Entire Document

Change(s) aDPIiecl 12/2017

toldocument. 122 0848257 A1 E646=05-05 Pmbrose et al. Entire Document

MG/

6/13%,/2019
123 208784 S 1967-10-03 Sanzone Entire Document
124 [D266271 S 1982-09-21 Johanson et al. Entire Document
125 [D340286 S 1993-10-12 Seo; Jinseong Entire Document
126 PD367113 S 1996-02-13 MWeeks:; Eric L. Entire Document
127 [D397796 S 1998-09-01 Yabe et al. Entire Document
128 410008 S 1999-05-18 PImqvist; Christer Entire Document
129 D455835 81 P002-04-16 Pnderson et al. Entire Document
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/144,338 08/27/2019 10397688 BRAGI GmbH-P0017C2 3503
133690 7590 08/07/2019

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, Munchen, 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.

IR103 (Rev. 10/09) Page 976 of 976






