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(57) Abstract: Auxiliary units, in some instances implemented as a case for a wearable electronic device such as a wearable camera
are described. The auxiliary units may include one or more electronic components typically included in the camera. By offloading an
electronic component and the corresponding function (e.g., extended power capacity, memory capacity, wireless or other communica-
tion capabilities, etc.) to a removable auxiliary unit, the size of the wearable device can be advantageously further reduced.
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A SMART CASE FOR ELECTRONIC WEARABLE DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

{061} This application claims the benefit under 35 U.S.C. 119 of the carlier filing date of US.
Provisional Application no. 62/418.872 entitled “SMART ADAPTORS FOR MINIMIZING
WEARABLE CAMERAS™, filed November 8, 2016, The aforementioned provisional
application is hereby incorporated by reference 1n its enfirety, for any purpose.

j0662] This application claims the benefit onder 35 US.C. 119 of the earlier filing date of US.
Provisional Application no. 62/447 404 entitled “SMART CASE. FOR MINIATURE
WEARABLE CAMERA”, filed January 17, 2017. The aforementioned provisional application
i3 hereby incorporated by reference in its entirety, for any parpose.

{063} This application claims the benefit under 35 U.S.C. 119 of the carhier filing date of US.
Provisional Application no. 62/461,579 entitled “ENHANCED SMART CASE”, filed February
21,2017, The aforementioned provisional application is hereby incorporated by reference m its
entirety, for any purpose.

[004] This application claims the benefit vader 35 US.C. 119 of the earlier filing date of US.
Provisional Application no. 62/461,977 entitled “ENHANCED SMART CASE ENABLING
AUGMENTED REALITY”, filed February 22, 2017, The aforementioned provisional
application is hereby incorporated by reference in its entirety, for any purpose.

[005] This application claims the benefit under 35 U.S.C. 119 of the carlier filing datec of US.
Provisional Application no. 62/464,075 entitled “SMART CASE WITH INTEGRATED
DISPLAY FOR USE WITH A MINIATURE WEARABLE CAMERA”, filed February 27,
2017,  The aforementioned provisional application is hereby mcorporated by reference in its
entirety, for any purpose.

[0066] This application claims the benefit under 35 U.S.C. 119 of the earlier filing date of U.S.
Provisional Application no. 62/515860 cntitled “ATTACHABLE ACCESSORY FOR
WEARABLE CAMERA?”, filed June 6, 2017. The aforementioned provisional application is

hereby incorporated by reference 1n its entfirety, for any purpose.
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TECHNICAL FIELD

[B07] The present disclosure relates to avxaliary wmits for electronic wearable devices such as
wearable cameras, and in some specific examples to auxiliary vits implemented in the form of a

case or smart case for the clectronic wearable device (e.g., camera).

BACKGROUND

[B08] When a consumer picks out evewear, whether prescription or non- prescription, whether
sunglasses of clear glasses the consumer almost always first looks at how the eyewear locks on
their face. Wearable cameras have been attempted in the past and have not been commercially
viable due to the size and form factor of the cameras. When the camera is integrated into evewear
such that electronics are embedded mto the evewear frame four issues occur; 1) the evewear
frame gets thicker, 2} the cost of goods of the evewear frame ncrease, 3) the selling price to the
consumer of the eyewear frame increases and 4} the selection of different style cvewear frames
decreases for the consumer to select from. Cameras attachable to evewear are typically too large
and may distract from the fashion lock of the evewear frame. Thus there mav be a need for a
small camera that is attachable and detachable to evewear without hamming the fashion look of
the eyewear frame.

[669] Cameras are contimung to shrink in size and form factor. Wearable cameras, such as {(by
way of example only) those which attach to evewear, continue to push boundaries of size, weight
and form factor reduction, while at the same time maintaining acceptable functionality. There s
a pressing need for an mnovative solution that allows for further size and form factor reductions
in wearable cameras while maintaiming acceptable functionality. It s also desirable to have a
closed or sealed camera with no physical connectors between the camera and the outside world.
Such a camera could be made to be water proof and would never need to be plugsed into a

device for charging or data transfer,

SUMMARY

{610} In accordance with some embodiments herein, a case for a wearable clectronic device
such as a wearable camera having onboard memory and power source may nclude a case body
comprising a camera interface configared to commumicatively connect the case to the wearable
camera, an external communication interface configured to communicatively couple the caseto a
corputing device, a case memaory configured to store data received from the camera, and a case
batterv comprising a rechargeable power source configured to provide power to the camera,

wherein the case body may have a configuration in which the case body at least partially encloses

[V
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the camera. In certain embodiments the case can recharge the camera. In some embodiments the
case is configured to recharge the camera and transfer data to a computing device. In other
embodiments, the case 15 configured to recharge the camera, store data, and transfer data to a
computmg device. In still other embodiments, the case 1s configured to recharge the camera,
store data, enhance the data, and transfer data to a computing device. A computing device can be
one of a laptop computer, desktop computer, smart phone, tablet, augmented reality volt, virtual
reality unit, mixed reality unit, or any other computing device. The case can be mobile 1 that it
can function, for example recharge a camera, while the case is not connected to an external

POWCT 30UrCe.

BRIEF DESCRIPTION OF THE DRAWINGS

{811} Features, aspects and attendant advantages of the present mnvention will become apparent
from the following detaled description of various embodiments, including the best mode
presently contemplated of practicing the invention, when taken in conjunction with the
accompanymg drawings, in which:

[612] FIG. 1 shows a block diagram of an auxthiary wnmit 1o accordance with some examples of
the present disclosure;

[613) FIG. 2 shows a block diagram of an auxiliary unit in accordance with further examples of
the present disclosure;

814} FIGS. 3A-3D show examples of awxiliary units and docked cameras 1n accordance with
some gxamples of the present disclosurg;

[B315] FIG. 4 shows an illustration of a wearable camera attached to a wearable article, m this
case eyewear, 1n accordance with some examples of the present disclosure;

10316] FIGK. 5A-5C show several isometric views of an example wearable camera in accordance
with some examples of the present disclosure;

017} FIG. 6 shows a block diagram of internal components of a wearable camera in accordance
with some examples of the present disclosure;

{018} FIG. 7 shows a block diagram of an auxiliary unit in accordance with further examples of
the present disclosure;

[019] FIGS. 8A and 8B show further examples of auxiliary units and docked cameras m
accordance with examples of the present disclosure;

[020] FIG. 9 shows an isomctric view of an auxiliary unit implemented as a smart case i
accordance with examples of the present disclosure;

{821} FIG. 10 shows an isometric view of the auxiliary unit of FIG. 9 in an open configuration;
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0822} FIGS. 1A and 11B show views of the auxiliary unit of FIG. 10 with a wearable camera
docked therein;

{023} FIG. 12 shows a simplified exploded view of the auxiliary unit of FIG. 10 showing some
of the mternal components of the auxiliary unit;

[624] FIG. 13 shows an isometric view of an asxiliary unit implemented as a smart case
according to some examples of the present disclosure;

[025] FIGS. 14A and 14B show isometric views of an auxiliary unit implemented as a smart
case according to further examples of the present disclosure;

{1026} FIG. 15 chows an isometric view of an auxiliary unit implemented as a smart case
according to vet further examples of the present disclosure;

{027} FIG. 16 shows a block diagram of electronics architecture of an awxiliary unit m
accordance with some examples herein;

1028} FIG. 17 shows another block diagram of electronics architecture of an auxiliary unit in
accordance with some examples hercin;

1029} FIG. 18 shows a block diagram of controller architecture of an awahary unit in
accordance with some examples of the present disclosure;

[030] FIGS. 19A and 19B shows operational environments for cameras and auxiliary units
according to some examples of the present disclosure;

6831] FIG. 20 shows an example system including a wearable electronic device and an auxiliary
unit which are attachable 1o a common platform as a single unif in accordance with examples of
the prescnt disclosure; and

[632] FIGS. 21A-21D show block diagrams of auxiliary unifs connectable as an extension o a

wearable electronic device according to further examples of the present disclosure.

DETAILED DESCRIPTION

1033} This present application describes camera systems and auxibary units which enable
further reduction of size of electronic wearable devices, such as a wearable camera. In some
embodiments, the wearable camera may be attachable to one or any mumber of different types of
wearable articles, for example eyewear, a purse, a ring, a necklace, a piece of clothing, or any
type of protective gear wom by a person {¢.g., helmet, goggles, a ski mask, a scuba mask, ¢tc.).
In certain other embodiments the camera can be worn, then removed and reattached to another
surface such as, by way of example only, a surface of an automobile dash board, motoreyele,
bicycle, skateboard, surfboard. The present application describes examples of auxiliary units

{c.z., an adaptor, smart cable, a carrving case, a smart case, or other), which mayv be configured
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to couple to an clectronic wearable devices, e.g. a wearable camera, such that one or more
components of the case can provide functionality to the wearable device, e.g., functionahity
which may otherwise need to be located in the wearable camera, and in this manner further
reduction in size of the camera may be achieved. For example, such a component may be an
electronic component such as communication circuitry, an interface {c.g., for mierfacing with
another clectronic device or a user), a power source, memory, or power and/or memory
management circuitry. In accordance with examples beremn, an auxiliary unit may be configured
to couple to a wearable electronic device such as a camera and provide auxiliary functionality to
the camera. In some embodiments, sinular functionality and/or components may reside in both
the wearable deviee and the auxiliary unit, wherein the presence of the similar functionality
and/or components allows for the functionality and/or components in the wearable device to be
more minimized in terms of size and power consumption. In some examples, the awaliary anit
may be implemented as a case for the camera in that it may include at least on configuration in
which the auxiliary unit or case encloses (at least partially or in some cases fully) the camera. In
some such examples, the camera may be mechanically joined to the case such as by plugging the
camera inte a connector of the case, and m such instances also simultaneously providing a
cormmunication link between the cameras. In some examples the mechanical connection between
the camera and case mav not provide a communication link and may serve purely to secure the
camera to the case.

1034} The auxiliary unit may include mternal electronic components such as communication
circuitry, ¢.g., wired communication circuitry and ong or more accompanying connector or plug
{c.g., a USB or micro-USB connector, a LEGHTNING connector, ete.), wireless communication
cireuitry {¢.g., a Wi-Fi chip, a Bluetooth chup, ctc.), authentication circuit, which can be provided
on EPROM or other type of non-volatile memory, a data storage component {¢.g., flash or cther
type of non-volatile memory), battery charging and power management circuttry. o some
embodiments, the awxahiary unit may mmclude a power source (e.g., a rechargeable battery) for
recharging the on-board power source of the clectronic wearable device, (e.g., camera) when the
clectronic wearable device 15 coupled thercto. In some embodiments, the auxiliary wnit may not
be a smart device {e.g., may not include algorithms that have adaptive features or it may not have
clectromic components for data storage and/or external communication but may nstead mclude
only a power source and associated circuitry to ¢nable charging of the electronic wearable device
on the go. In some such examples, the auxiliary unit may be toplemented 1o the form of a case
for storage of the electronic wearable device when not m use. In such examples, the auxiliary
unit or case may have a configuration in which the auxiliary unit or case at least partially

encloses the camera, which in the context of this application may be understood to imply that the

A
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auxiliary unit or case at least partially surrounds the camera {e.g., at least partially surround two
or more sides of the camera). In some embodiments, the auxiliary unit or case may fully enclose
the camera (i.¢. surrounding all sides of the camera).

[035] In some embodiments, the auxihary unit may be configured to wirelessly charge the
camera and may thus include wircless power tranamission components {(e.g., a wireless power
transmitting coil such as to enable inductive chargiog of the camera). In some embodiments, the
auxiliary unit may be configured to be wirelessly recharged and may thus include wircless power
reception components {¢.g., a wireless power recetver incloding a wireless power receiving coil).
In some embodiments, the auxiliary vnit may be configured to be both wirelessly recharged and
to wirelessly charge the camera. In some such examples, the auxiliary unit may use the same coil
for reception and transmussion of power. In other such examples, the awxiliary unit may have
separate transmitting and receiving coils.

1036} In vet further examples, the avxiliary unit may be configured to be communicatively
coupled to the camera using a wired connection. In some such examples, the auxiliary unit may
have a wired connection for coupling to the camera for power transfer to the camera and/or for
data transfer to/from the camera. In some examples, the awdliary unit may additionally or
alternatively use a wired connection for comnmunication with an external device, for example an
external computing device, such as a portable compuier, tablet, smart phone or other portable
computing device, a cloud server, or an external power source. In some embodiments, the
auxiliary unit may use the same communication imterface for comnecting to the electronic
wearable device {c.g., wearable camera) and the external device {c.g., cxtemal portable
computing device or external power source). For example, the anxabiary unit may include a
wired interface (e.g., USB, micro USB, LIGHTNING connectory for connecting the camera
thereto {e.g., for charging) and may be further configured to use the same wired interface for
connecting o an external device, such as a smart phone or a gnd-connected power source, when
the wired interface is not in use by the camera. In some embodiments, the common nterface
may be a wireless mterface, ¢.g., a wircless power transmission/reception module, a wircless data
transmission/reception module, or a combination thereof. In other examples, the auxiliary unit
may have separate interfaces for connecting to the camera and for connecting to external devices.
In vet further examples, the auxiliary unit may have at least one wired interface {(e.g., for
connecting to the camera and transmitting power and/or data to the camera, or for connecting to
an external device) and at least one wireless interface {(e.g.. a Wi-Fi or Bluctooth interface for
data transter between the camera and auxiliary unit or between the anxiliary unit and extemal

device, and/or a wircless power transmission/reception circuitry}.

&
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1837} In some embodiments, the awdaliary unit may be portable (e.g., sized to be hand carried
or otherwise conveniently fit m a user’s pocket or purse and not requinng it to be plogged into a
wall power source during use, ¢.g., during charging of the camera and/or reception of data from
the camera). In some embodiments, the awxiliary unit may include a user mterface, which may
mclude one or more buttons, indicators {g.g., one or more LEDs), vibrators, buzzers, GPS, time
stamp, clock display. remote display viewfinder for the camera. In some embodiments, the
auxiliary wnit can act as a remote control for causing the distance separated camera to capture a
photo or vides. This can be accomplished, by way of example only, while the avxiliary umit is
stored in ong’s pocket and the camera is attached to eyewear. In some embodiments, the
auxiliary unit may include additional computational power to post process image data from the
camera, for example, the auxibiary unit may compress turther the 1mage files, or perform a formal
conversion of the video or still data files, before the mmage files are transferred outside the
auxiliary unit to an external computer or smartphone.

1038} Further cxamples of the present disclosure are described now with reference to the
figures. FIG. 1 shows a block diagram of an awdliary vnit 100, The awabary umt 100 may
mehude at least one power source {(e.g., auxiliary unit battery 102 or simply auxiliary battery,
which may be rechargeable). The auxiliary unit 100 may include a conumunication interface 104
for coupling the awxiliary unit 100 1o an electronic wearable device (EWD), in this case a camera
120. This interface may be referred to as a EWD interface (in the illustrated example, a camera
mterface 112} and it may be cither wired or wireless. The camera 120 may include onboard
memory 122, power 126, and a controller 124, The onboard memory 122 may be configured to
store images (e.8., ong or more photos, video, or any combination thercof) captured by the
camera. The controller 124 may be configured to control functions {g.g., control matiation of
image capture, control or perform signal processing of raw image data, enhance images captured
by the camera, monitor camera status, and other functions} of the camera 120,

[639] In some embodiments, the power source of the mpdhary unit (e.g., battery 102) may have
greater power storage capacity than the power storage capacity of the camera battery 126, By
reducing the size of the camecra batiery, further reduction in size of the camera may be achieved.
The camera battery may be rechargeable by the awabiary unit 100 when the camera 1s connected,
¢.g., physically via a wired connection or wirglessly, in the case wireless power transfer, to the
auxiliary unit 100

[040] in some cmbodiments, the auxiliary unit may additionally and optionally include memory
16, for example for storing data {e.g., images) recerved from the camera 2. In such embodiments,
the communication interface 14 may be further configured to enable data transfer from and/or to

the camera 2. The auxiliary unit may include power management and/or data management
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circuitry, which may be implemented in a controller 18, The auxiliary unit may be referred to as
a smart device in that it mayv include a controller 18, which may be implemented using one or
mMoTe microprocessors, memory and memory for providing functionality to the camera {e.g.,
expanded memory storage and external communication capability) and/or user {e.g., indicating
status of the camera and/or auxiliary unit) beyond simply being used to recharge the camera.
Such a controller may be a MCU, an FPGA or an ASIC. In some embodiments, certain control
operations, sensing operations, actuating operations, and stoning operations of the auxiliary unit
may require ramping of operating voltage which may be triggered only when s function is
called for, i order to further minimize encrgy consumption.

{041} in some embodiment, the camera 2 may not include any communication components for
coupling to external computing device. These communication components may be offioaded to
the auxihiary uwnit 10, The awaliary unit 10 may inclede components for additionally
commumicatively coupling the auxiliary unit 10 to an external device. In some embodiments, the
auxtliary unit 10 may include an exicrnal communication interface 22, which may be wireless or
wired, for couphing the auxiliary unit 10 1o an external device {(¢.g., a smart phone, a laptop
computer, a tablet, a desktop computer, a server computer such as in the cloud, etc). The
auxiliary unif may thus provide the necessary circuitry for the camera to be able to communicate
with external devices.

[0842] In some embodiments, the adaptor may additionally or alternatively be embodied in a
housing 28 which functions as a carrving case to store the camera when not 1 use (e.g.. to
protect sensitive components of the camera, such as the lens). For cxample, the auxiliary unit
may be implemented as a smart case that can support the functionalities of a wearable camera,
mecluding, but not Iimited to providing recharging capability and/or downloading data from the
device thus frecing up its memory, and providing a secure storage space for the device, when not
m use. The smart case can enable deployment of electronic wearable devices {e.g., wearable
cameras) with smaller memory chips, power management modules and smaller rechargeable
batteries, thus reducing the profile of the electronic wearable device, and enhancing usability.
This is accomplished by off-loading to the case certain functionality normally found in the
wearable clectronic device.  Among other wearable devices that benefit from having a smart
case to provide operational support may be eyewear or attachments to evewear which can display
augmented reality {AR}. In some embodiments the communication interface may include all the
necessary components to interface with APPLE products and the 105 operating system, ¢.g.,
through the APPLE proprictary LIGHTNING connector.  In some cmbodiments the
communication interface may include components for interfacing with an ANDROID device, for

example through a USB or micro USB connector. The term USB as used herein in the context of
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describing a connector, port, plug or mterface would be understood to inclade any type of USB
connector, port, plug or mterface currently know or later developed, for example mini and micro
USB.

[043] FIG. 2 shows awaliary unif, which may also be referred to as awxaliary unit, in accordance
with some examples of the present disclosure. The awxahiary unit 200 may be configured to be
connected to a camera 230, The auxiliary unit 200 may include a battery 202 for charging the
camera 230. In some examples, the battery 202 may have capacity from about 100 to about 200
mAH. In some examples, the battery’s capacity may be up to about 1000 mAH, or 4WH. In
some examples, the battery 202 may have greater power storage capacity than the power storage
capacity of the camera’s onboard power source. In some embodiments, where Wi-Fi, file
corapression, or other power intensive functionalities reside n the auxiliary unit, the battery 202
may be very large, in some cases over 1000mAH or even 2500mAH.

10844} In some examples, the auxiliary unit 200 may additionally or altematively include
memory 204, The memeory 204 may include volatile memory, non-volatile memory, or both. In
some examples, the memory 204 may include non-volatile memory, such as flash memory. In
some examples, multiple non-volatile memories may be provided such as a flash memory and an
EEPROM as well as volatile memories such as a RAM. In some embodiments, the EEPROM
may be utilized to embed algorithms for signal processing, while the flash memory may be
embedded with signal compression algorithms, In some examples, the storage capacity of the
memory 204 mayv be 32Gbytes or greater. In some embodiments, the siorage capacity of the
auxiliary unit’s memory may be greater than that of the camera 230, In other examples, the
adaptor memory’s capacity may be the same as or smaller than that of the camera. In some
examples the capacity may be less than 32Gbytes, or less than 16Gbytes. In some embodiments,
the memory 204 may have mintmal storage capacity and be configured to store no or very fow
photos or video files. In some examples, the memory 204 may include only volatile memory,
such as RAM. In some examples, the awaliary unit 200 may not be configured for storing
images received from the camera but may only buffer data (¢.g., images) received from the
camera prior 1o it being transmitied to an external device for storage such as a smart phone, a
laptop, or a server on the cloud. That is, in such examples, the auxiliary unit 200 may act only as
a pass through for any image data rather than providing image storage functionabity. The
auxiliary wnit 200 may include a power management modulfe 206, a data management module
{not shown}, or both.

[045] ¢ power management module can monitor power needs of the auxiliary unit and/or the
camera being connected thereto, provide an alert when power of the adaptor or camera s too low,

and implernent a recharging procedure of the camera following a protocol that is programmed

9
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the power management module. The data management module can include or be operatively
associated with nternal adaptor memory (2.2, memory 204} for storing data {¢.g.. photographs,
audio and video files, or other data received from the camera, configuration data, cxecutable
mstructions, etc.) and implement a data management protocol for transferring data from the
camera, between the camera and an external device, for crasing data from the camera, the
adaptor, or both, and for monitoring memory capacity. In some embodiments, the adaptor has at
least 1 Gigabvite of internal memory. In some embodiments, the adaptor has at least 32
Gigabytes of intemnal memory.  In some embodiments, the adaptor 200 may mclude a
microcontroller 208, which mav be programmed to perform the functions of the power
management module, the data management module, or both. The microcontrolier can have
embedded firmware that can perform data processing fasks required for improvement of image
guality. The case can transmit data to an APP comprising said remote device. The
microcontroller 208 may mclude firmware that reprograms the firmware of the image sensor of
the camera module. The firmware can perform tmage stabilization.

{046} The awaliary umt 200 may communication interface 207 for connecting the adaptor 200
to the camera 230, an external power source 230, an external computing device 240, or any
combination thercof. The communication mterface 207 may include onc or more wired or
wireless interfaces. For example, the communication interface 207 may include any number of
wired interfaces 210 such as a USB mterface, a LIGHTNING interface, or other standardized or
proprietary wired interfaces now known or later developed.

{047} FIGS. 3A-3D show configurations of an example auxiliary unit according to the present
disclosure. The auxiliary unit 300 may mclude any or all of the components of auxihiary units
according to any of the examples herein, for example the components of mpaliary unit 200. The
auxiliary onit 300 may be implemented as a docking station or case which is designed for
dockmmg or receiving the EWD (e.g., camera 320). As such, the awdliary unit 300 may include at
least one configuration in which the auxiliary unit at least partially encloses the electronic
wearable device {e.g., camera 320}, In some cmbodiments, the auxiliary unit 300 may felly
enclose the electronic wearable device {c.g., camera 320). The auxiliary unit 300 may include a
dock or receptacie configured to receive the camera 320, The dock or receptacle may be
configured such that the camera when received therein s sarrounded, at least partially, on two or
more sides, on three or more sides, on four or more sides, on five or more sides, or on all sides.
In some examples, the dock or receptacic may be configured such that the camera, when received
mn the auxiliary unit, 1s surrounded on all sounds for example fully surrounded on all sides.

048] The auxibiary onit 300 may mchide at least one external mterface, ¢.g., for connecting the

adaptor to extermal power and/or for comnecting the auxiliary unit to a mobile computing device,
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and a camera interface for commumicatively connecting the auxiliary unit 300 to the camera. The
camera mtcrface may be integrated with the dock 310, The external interface may include one or
a plurality of wired connectors, for example a first connector 309 {¢.g., a USB connector for
plugging the awxiliary unit 300 to external power), a second connector 302 (e.g., a micro USB
connector for connecting the awsaliary wmit to an ANDROID device) and a third connector 304
{e.g.. a LIGHTNING connector for connecting the auxiliary vait 300 to a 108 device), While
three separate connectors are shown in this example, 1t will be understood that the external
mterface may include any number of connectors including fower or greater number of
connectors. In some embodiments, the external interface may be entirely or at least partially
wireless.

[(349] Any one or more of the connectors may be configured to be at least partially concealed
when not in use. For example, the adaptor 300 may have one or more user-operated actuators
{e.g.. buttons, switches, or sliders) which may be operable to at least partially conceal and/or
expose the desired connector for use. For example, adaptor 300 may mclude a first actuator 308
configured to extend and retract a USE connector. The adaptor 300 may include a sccond
actuator 303 configured to extend and retract another one of the conmectors, for example the
micre USB connector 302, The adaptor 300 may include a third actuator configured to extend
and retract yet another one of the connectors, e.g., the LIGHTNING connecior 304, In some
embodiments, a simgle actuator may be configured to actuate two or more connectors. For
gxample, in the case of male connectors, a single actuator may be configured to extend a male
micro USB connector while retracting a male LIGHTNING connector and converselv to extend
the male LIGHTNING connector while retracting the male micro USB connector. In the case of
female connectors, a single actoator, such as a shider or door, may be operable to conceal one
female connector, such as a female nucro USE connector, while exposing a second female
connector such as a female LIGHTNING connector and vice versa. Any combination of male
and female connectors may be used for the communication interface of the awxiliary umit and
other vaniations or combinations of actuators {¢.g., buttons, switches, sliders, etc) may be used to
gxpose or activate one connector while concealing or deactivating another connector.  In some
embodiments, the auxiliary unit 300 may be configured as a case such that it has at least one
configuration in which the camera 320 is at least partially enclosed. In such embodiments, one or
more of the connectors of the adaptor 300 may be exposed or concealed by virtue of providing
the adaptor between an open configuration {(c.g., to roceive the camera) and a closed
configuration (¢.g., in which the camera 1s docked or enclosed by the case).

[0650] FIG. 4 shows a wearable camera 430 attached to a wearable article 401, in this case

evewear 405, The camera 430 is illustrated attached to a temple 406 of the evewear. In some
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examples, the camera 430 may be movably attached to the eyewear {e.g., as mndicated by arrow
407} such that the camera is positionable at multiple positions along the length of the temple
mcluding a position in which the camera is flush with or in front of the eyewear temple front 403.
In some examples, the camera may be configured to be positionable such that 1t 1s in front of the
forward-most portion of the evewear. The wearable camera is positionable at different locations
on the temple, e.g.. in order to minimize its peripheral profile and thus limit or eliminate loss of
peripheral ticld of view. Wearable camcras having too large a form factor and fixed frontward
positions mayv cause visual disturbance due to the appearance of blind spots in the field of view
and such problems may be alleviated by examples of the present disclosure. The camera may be
attachable to a wearable article such as evewear in accordance with any of the examples
described in US Application Senal Number 14/816,995, filed August 3, 2015 and published as
2016-0033792, and US Application Serial Number 15/179018, filed Junc 10, 2016 and
published as 2016-0363787, the content of which applications is incorporated herein by reference
m its entirety for any purpose.

[851] FIGS. 3A-5C show views of a wearable camera 500, As described herein, the camera
500 may inclade an mage sensor which may be located behind lens 501, The image sensor may
be configured to capture image data, which may be stored in onboard camera memory. The
camera SO0 may also include a battery and an mterface 506 for connecting the camera 300 to an
auxiliary unit which may augment the functionality to the camera. In some cases, the interface
506 mav be configured to additionally or altematively enable the camera 500 to be connected to a
number of different extemnal devices, such as an external power source connected to the grid, a
computing device, or other. In some cxamples, the camera 500 may include a wired mnterface
such as a USE port, in some cases a female micro USB port. The camera 500 may include one or
more user control components 508 {e.g., one or more mechanical buttons or switches or touch
sensifive surfaces such as capacitive switches), one or more indicators 316, a microphone 310,
and a speaker 518, The camera may mclude an attachment member for removably and/or
movably coupling the camera to eyewear. In some embodiments, the camera may be attachable
to the eyewear via magnetic means. The camera may imclude additional featurcs 504 for securing
the camera to the article other than by magnetic means. The camera mav be mmplemented m
accordance with any of the examples described i US Application Serial Number 14/757,753,
filed December 23, 2015 and published as 2016-0182826, and US Application Serial Number
15/627.759, filed June 20, 2017, the content of which applications is incorporated herein by
reference in its entivety for any purpose.

[0852] FIG. 6 shows a block diagram of internal components of a wearable camera. The camera

may mciude 1mage sensor 602, image signal processor 604, microcontroller unit 606, flash
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memory 608, Wi-Fi chip 612, peripheral{s) 614, and microphone 616. The image sensor 602 may
be coupled to image signal processor 604, which may be coupled to mucrocontroller unit 606,
The microcontroller unit 606 may be coupled 1o flash memory 608, Wi-Fi chip 612, microphone
616, and peripheral(s) 614. Additional, fewer, and/or different components may be used in some
gxamples. The tmage sensor 602 may be configured to generate image data. The image signal
processor 604 may be coupled to image sensor 602 and receive image data from the image sensor
602 for processing, e.g., compression, color balancing, image contering, image quality
enhancement, etc. The flash memory 608 may be coupled to microcontroller unit 606 and may
receive data {e.g., image data} for storage. The microcontroller unit 606 may include firmware o
perform functions of the camera, such as image capture, memory access, control external data
communication and one or more inferfaces, peripherals, and feedback devices {¢.g.. microphone,
light ndicators, ¢tc.). Such an approach may, in some embodiments, be preferable to embedding
signal processing algorithms i the firmware controlling the image processor {1.e., on the
camera), as the camera can thus be made more compact. The camera may also include onboard
power source 610, which may be recharged via a wired or wireless power transfer from an
external source such as the auxdliary voit, a wall power charger, or ancther computing device
such as a laptop, a smariphone, e¢tc. The wearable camera of the present disclosure mav be
mmplemented further in accordance with any of the examples described in US Application Senal
Number 15/789,574, filed October 20, 2017, the content of which application is incorporated
herein by reference m its entirety for any purpose.

053] FIG. 7 shows a block diagram of an auxiliary unit according to further examples. The
auxiliary unit 700 may include one or more of the components of an auxiliary unif in accordance
with anv combination described herein {¢.g., auxibary units 100, 200, 1610, etc.). For example,
the auxiliary unit 700 may include a power source such as 3 rechargeable battery 702, a memory
704, a power management module 706, a microcontroller umit 708, and at least one
communication component {e.g., wired interface 707 for connccting to a wearable electronic
device {¢.z., camera 730), an external power source 750, an external computing device {e.g.,
smart phone 710), or any combination thereof. The auxiliary vnit 700 may include one or more
wireless interfaces 712, which may mclude a wireless transmitter/receiver such as a Wi-Fi,
Bluetooth, or other type of wireless data transmitter/receiver (e.g., 3G, 4G, LTE cellular
transmitter/receivery.  In some embodiments, the wirgless mmterface 712 may be configured to
comnmunicate with another computing device via IEEE 802 15.1(Bluctooth and BLE), IEEE
302 LIWIFL, IEEE 802.13.4¢(7ZigBee), IEEE B02.16(WiMAX), or other form of wireless
technologies currently known, currently being developed, or that are developed in the future.

The wireless mnterface may be configured to provide a data link between the auxiliary unit 700
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and external computing devices {g.g., a mohile computing device such as a smartphones, a table,
a laptop, otc.} and in some embodiments, the data link may be configured to enable data transfer
at a rate of at least 1/5 Mbytes/sec.

[054] ¢ auxihary unit 700 may mclude a user mterface. The user interface may include one or
more indicators, buttons or other input devices, a display 716, and/or a speaker. The display can
be, by way of example ondy, an OLED, LCD, LED display. In some embodiments, the case may
have one or more actuators {¢.g., a button or shider) which exposes or conceal connector plug(s)
associated with a wired interface, if present. In some embodiments, the mpdaliary unit may be
configured for wireless power transfer. For example, the auxiliary unit may inclede a wireless
power transmitter/receiver, for example a coil for transmitiing power wirelessly to the camera
and/or for receiving power wirclessly for charging the battery 702, In some embodiments, the
auxiliary unit may inchude charge level mdicators for the camera and the auxiliary unit by way of
example only, using LED arrays, as well as a micro display for previewing videos and stills, as
well as, a means of providing other status information about the camera and the avwxaliary unit. In
certain embodiments the aualiary unit can contain a projector. The projector can project images
{photo or video) that have been captured by the camera.

[055] FIGS. 8A and 8B show turther examples of auxiliary units, also referred to as auxaliary
units 800 and 800 according to the present disclosure. The awdaliary units 800, 8007, similar to
auxiliary unit 300, may inclade a dock 810 configured to receive camera 820. The auxihiary units
300, 800" may also include one or more wired connectors and/or one or more wircless connectors
and actuators for activating the one or morc connectors. Both auxiliary units 800 and 800° may
mehude at least one a wired connector {e.g., a USB connector 802} for example for connecting
the auxiliary umit 800, 800" to external power. The auxihary wnt 800 may further mclude a
combination of wired {¢.g., USB type {, micro USB 304, LIGHTNING 806, ctc.}) and wircless
connectors, for example for connecting the awxiliary unit 800 to a mobile computing device such
as a smart phone, a laptop, a tablet, or a desktop computer, server, or other computing device.
The auxiliary unit 800 may include onc or more indicators 812 for providing feedback to the
user, such as an alert or status of the auxiliary unit or the camera. For example, the indicators
may nclude a pairing indicator configured to provide an indication of successful pairing, pairing
i process, or an indication of an established or active wireless connection {(¢.g.. such as when
data is being transmitted to or from the auxiliary anit} or to provide any other type of indication
of status (.5, power level, charging status, data transfer status, ¢tc.). The auxiliary unit 800° on
the other hand may mclude only wireless connectors for communicatively coupling to other
computing devices, and may similarly include one or more indicators 812 to provide an

mdication of status. The auxihiary units 800, 800" may additionally optionally include a display
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814, ¢.g., for displaving status information and/or displaving and/or editing of images {¢.g.,

photos and video}.

[056] in some cmbodiments, ¢.z., as described with reference to FIGS 1, 2, and 7, the avxaliary

[057]

[058]

unit may mclude an mternal power source, also referred to as auxihiary power source or auxiliary
battery. The auxiliary power source may be a rechargeable battery such as a lithium ion battery.
In some embodiments, the auxiliary power source may have capacity which is greater than the
capacity of the camera’s onboard memory. In some embodiments, the auxihiary wut may include
mternal memory, also referred to as awxiliary memory, and interface electronics for
communication with the camera and/or external computing devices such as a smart phone, atable
or other portable clectronic device. In some embodiments, the auxiliary unit may include non-
volatile memory such as Flash memory, for data storage. In some embodiments, the awxibiary
memory may only be volatile memory and the awaliary unit may be configured only as a pass
through device to pass data received to a camera to another computing device for storage without
storing the data {(c.g., photos and/or video) on the auxibary unit. In some embodiments, the
auxiliarv unit may include a coniroller {(¢.g.. microcontroller unit (MCU)), o whch
embodiments, the auxiliary unit may be referred to a smart. For example, in examples in which
the awxiliary unit is implomented as a casc (c.g., which cnable the camera to be physically
attached such as to be docked or enclosed within the case), a case having a controller may be
referred to as smart case. The controller may, in comjunction with memory, provide additional
functionality o the camera, such as storage of images, reprogramming of the camera, facilitating
communication between the camera and an extemal computer such as an internet server or a
smart phone, and editing or other 1mage processing of 1mages or image data received from the
camera.

As described, in some embodiments, the auxiliary unit may be implemented as a case. In
some examples, the case can charge a camera via a wired connection. In some cxamples, the
case can charge a camera wirelessly. The case can charge a camera wirelessly when the camera
1s at least partially enclosed in the case. In some embodiments, the case may be configured to
house the camera such that camera is substantially sealed in the case. The case may include a
controfler (e.g. an MCU} and memory and may be referred to as a smart case. Table I shows
features of a case according to some examples of the present disclosure.

Table 1. Features of a Smart Case for a wearable camera.

Dimensions Less than 150 mm length; less than 250 cc; in some
embodiments Less than 100 mm length, less than 75mm
wide and less than S0mm thic

Weight fessthan 1 1b

Data management WIFT and Bluctooth capability
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and transmission

Data storage 128 GB Memory or less
Data processing Image processing

Power management Power capacity of up to 5 watts, Energy capacity up to 5
WH; Recharging battery of wearable device; Wireless
or hard wirgd charging of battery in case.

User interface Switching by means of buttons; LED indicators of
performance, buzzers, vibrators
[059] A smart case according to the present disclosure may include a rechargeable battery with

a relatively large energy capacity {(as compared to the energy capacity of the EWD) and be
capablc of recharging the battery of the wearable device multiple times, in some cases at feast 5
times, before requining recharge of the case. The smart case may include a memory module that
is capable of storing many hundreds of still photographs, and many minutes of andio recordings
and videos, received from the wearable device ecither via wireless transfer or via a wired
connection such as a USB port. The smart case may include a microcontroller (MCU) or a
microprocessor unit {MPU) that can perform data processing, image processing e.g., for
mnproving the image gquality of images (stills or video) received from the camera. The smart case
may further inclade a wireless energy and/or a data transfer system based on either proprictary or
standard architecture {¢.g., Wi-Fi, Bluctooth, (1, etc.). The controller (e.g., MCU or MPU) may
be configured to monitors charge level of the battery or memory storage {¢.g., amount of
available storage} in the case and/or the wearable camera and sends alert signals (andic or light)
when power level or memory storage level reaches a sct threshold or falls below a certain
threshold (e.g., below 15%, 10%, or 5% as examples only). When wireless power 1s provided
for powering or charging the case the case can further comprise a coil. It should be pointed out
that m certain other embodiments the smart case can charge the camera by way of physical
connection such as by way of example only, a micro USB port, or a USB type C port, and not by
way of wireless power. The charging would occur when the female micro USB port of the
camera is connected to the smart case by way of the male USB port of the smart case.

[660] The case may include a rechargeable battery that may be wirelessly charged from a
wireless transmitter. The case may mclude a rechargeable battery that may be recharged from a
wall outlet. The rechargeable battery can have an energy capactty of 5 watt hours or less. The
case may include a power management module and a data masagement module wherein both
power and data management modules may reside inside a single microcontroller within the case.
The power management module may be configured to monitor power needs of the case and the
wearable device, provide an alert and tmplement a recharging procedure of said device following
a protocol that is programmed in a nucrocontrolier comprising said power management module.

The data management module may include a memory module that can store data, photographs,
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audio and video files and is not less than 1 gigabvic in size and can be that of 32 gigabytes or
more, wherein data transfer and storage in saud memory module is managed by sad
microcontroller.  The microcontroller can have embedded firmware that can perform data
processing tasks required for improvement of image guality. The case can transmit data to an
APP comprising said remote device. The microcontroller can comprise firmware that reprograms
the firmware of the image sensor of the camera module. The firmware can perform image
stabilization.

061} In some embodiments, the camera is equipped with a wireless receiver for receiving
power from the smart case. The smart case inchudes a wireless transmtter for providing power to
the camera and to recharge the battery inside the camera. The baticry in the camera maybe, by
way of example only, a lithium ion, lithivm polvmer, or a solid-state battery. Wireless power
systems may include logsely coupled inductive charging or other techniques as described, for
example, in US Application Serial Number 14/969,455, filed December 15, 2015 and published
as 2016-0172870, and US application Serial Number 15/183,368, filed June 15, 2016, and
published as 20160294225, all of which are incorporated herein by reference in their entirety for
any purpose. In certain embodiments the smart case can include a wireless power transmitter
capable of providing wircless power to multiple wirelessly coupled electronic devices located
within an effective wireless power transfer range of the smart case. One of the electronic devices
can be that of a camera.

10862} The camera may include dual band wireless communication to transmit data files {images
or video) to an external device, such as the smart case, a smartphone, or to receive commands
from an external device, such as by way of example only, a smartphone. Since commands to the
camera would require less bandwidth they may be sent to the camera over low power wireless
such as Bluetooth or Blugtooth low energy. These commands could mclude, by way of example
only, taking a photo bv pushing a button on your smartphone screen form wside an APP that
mterfaces with the camera by Bluetooth transmission.  Bluctooth could alse be used for short
messaging to the external devices such as the Smart Case or a smartphone, providing svstem
status intormation. Larger data tiles transferred from the camera may be done over Wi-Fi to the
smart case or directly to another device, such as a smartphone. To preserve power, m some
embodiments the Wi-Fi can be operated when the camera 15 i a proxamity to the case or close
enough to be well powered by the case so that the power demands for the Wi-Fi transmission do
not over foad the power supply of the camera. In other embodiments, the Wi-Fi is operated when
the camera is located within the case. The wireless communication to the case may also be done

with proprictary protocols modulated over the wireless charging signals directly to the smart
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case. In still other embodiments the smart case can transfer large data files cither wirelessly or
by a wired connection.

[063] The smart case may also have a track assembly as shown in FIGS. 13 and 14 that help
guide the camera info the connector of the smart case to ensure solid mating between the camera
and the smart case.

1064] In still other embodiments GPS data may be sent from the camera to the smart casg orto a
smart phone to help locate the camera if it 15 lost or misplaced by the user. The case can also be
designed to provide alerts. These alerts can inform those within proximity of the case of, by way
of cxample only, general phone calls, important phone calls, imporiant messages and general
messages. The case can alert by way of example by, vibration, light, sound.

[0635] In another embodiment the smart case can also provide operation support to eveglasses
capable of projecting AR, Typically, AR modules are mouanted at or near the head, since they
have to project images in the line of sight. In one preferred embodiment, the AR module is
mounted on the temple of a pair of eveglasses, on the inner (closest to head) side, close to the
hinges, from which images are projected at the inner surface of the eveglass lens by means of a
hight pipe. The AR module s provided with a battery that is relatively small, ¢ g, less than 10
MAhrs, but can be trequently recharged by placing 1t in 2 smart casc when not being actively
used by the wearer. Similarly, the memory chip m the power and data management system
required by the AR module has a battery that is also small, such as less than 4GB in capacity. In
one embodiment, the smart case wirelessly transmits data to the AR module in real time. In a
second embodument, the smart case controls the operation of the AR module wirclessly by
transmitting commands in real time. In a third embodiment, the smart case recharges the battery
in the AR module through a USB port when the AR module is placed inside the smart case. Ina
fourth embodiment, the smast case receives data from an APP programamed into a smat phone
and feeds such data wirelessly into the AR module in real time, whereas direct data download
from an APP to the AR module may present bandwidth problems and prevent scamless streaming
of data. The benefit is that the AR module can be made smaller and highter, and consumes less
power since many of the operations of the power and data management system can be performed
by the elecironics embedded n the smart case. In certain embodiments, the batterv is
rechargeable and is removable and can be charged in the smart case while the AR module
remains on attached on the eyewear and then electrically reconnected to the AR module. In these
embodiments the rechargeable battery can be located on the outside side of the temple furthest
away from the head of the wearer or on the inside side of the temple closest to the head of the
wearer. When an AR modulde is connected to eyvewear 1t can do so by way of attaching to a non-

clectrified track such as that of the eyewear temple.
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[066] According to some examples, a smart case may be configured to transfer data {c.g.,
images received from the camera) to any of a variety of external computing devices such as a
smart phone (1Phone or Android smart phone), tablet, laptop computer, or in some cases
wirelessly directly to the cloud. In some examples, the transfer rate via a USB interface from the
smart case may be about 40Mbytes per second. In some embodiments, the smart case may be
configured to transfer data wirelessly., The smart case may be configured to transfer data

according to the transter rates shown in Table 2.

867} Table 2. Typical Data transfer rates from smart case supporting a wearable camera.
Method/File type ANDROID IPHONE
1Meg compressed |PEG 3 sec 6 sec
10 second video via BT 30 sec 180 sec
{068} FIG. 9 shows an auxiliary unit tmplemented as a case 900 for an electronic wearable

device, ¢.g., a camera, in accordance with some examples of the present disclosure. The case 900
can include any of the components of auxiliary units described herein. For example, the case 900
may inchude a power source {e.g.. a rechargeable battery 930 as shown m FIG. 12), data storage
{(¢.g.. non-volatile memory 944 as shown 1o FIG. 12), a controller {e.g., MCU 942 as shown FiG.
12), which may be supported by and electrically connected via one or more circuit boards {¢.g.,
PCB 940 or a flex board). In some embodiments, the MCU 942 may be configured to provide
power management function, data management function, or both. In some embodiments, the
MCY 942 may be configured to process image data reccived from the camera, ¢.g., to compress
the 1mage data, decompress the image data, encrypt or decryvpt image data, or improve image
guality of images captured by the camera. The MCU 942 may be configured to process image
data further responsive 1o user inpuis, such as to edit {¢.g., crop, align, tag, cic.) images captured
by the user prior to the images being transmitted externally for storage. In some embodiments,
the MCU 942 may be configured to reprogram the image sensor, or any other reprogrammmable
components of the camera.

[063] in some embodiments, the case may include both wired and wireless interfaces. In some
embodiments, one of the interfaces may be used for data communication between the camera and
case and the other may be used for power transmission to the camera. For example, a wireless
mterface may be used to wirelessly charge the camera while data is being communicated to the
case via a wired data link. In some embodiments, these may be reversed and power may be
transmitted to the camera via a wired hink while data is being downloaded from the camera. In
vet further embodiments, a wired link may be used for both data and power transfer as between
the camera and case while a wireless link 15 used for external commumnication {(e.g., for power

reception by the case and/or data transmussion to an external device). In vyet further
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embodiments, this arrangement may be reversed in that commumication between the camera and
case may be wircless and external communication of the case may be via a wired link. In some
cxamples, any one of the wired or wireless interfaces of the cameras may bave multiple uses, for
example a wired USE interface may be used for both recharging of the case and for data transfer
from the case to an external device. The same or another USE interface (eg., a micro USB
mterface} may be used for connecting to the camera. Similardy, any wireless interface {e.g., Wi-
F1 module) may be used to communicate wirclessly with the camera and/or an external device
{¢.g., a smart phone, or the cloud).

{070} In some embodiments, the case’s camera interface may be configured to provide data
transfer at different rates {¢.g. a first relative slower rate and a second relatively faster rate). In
some embodiments, the MCU 942 may be configured to activate the faster data transfer rate only
when the case i3 also wirglessly transmitting power to the camera. In some embodiments, the
case may have multiple wired interfaces. For example, in the illustrated example, case 900
mchudes a first wired interface 908, which may be a USB connector 909 (in this case a male
micro USB connector) and may function as the camera interface. The case Y00 may also include
at least one additional wired interface, for example another USB interface 918 {e.g., a fomale
USB connector), an APPLE proprictary LIGHTNING miterface 920 {c.g., fomale LIGHTNING
connector), and/or any other type of currently known or later developed connector technology.
The case 900 may mclude nternal electronic components configured to enable the case to
communicatively couple to an APPLE device (¢.g.. a device operating on the 105}, an ADROID
device, or both. In some embodiments, the extemal interface may include at least one male
connector such as male USB plug, a male LIGHTNING plug, or both, in addition to or
alternatively to any male connectors of the camera interface.

1071} In some embodiments, the case 900 may include one or more buttons 922 {e.g., as part of
a user interface of the deviee). The button 922 may be implemented as a mechanical button or a
touch sensitive switch and may be operable to receive user input, such as to activate a function of
the case, ¢.g., activaie a data link, activate a monitoring/status/alert function, ¢tc. In some
embodiments, the case 900 may include one or more buttons for reconfiguring of the case 900,
For example, the case may include an actuator which enables the case 1o be provided in the open
configuration to enable docking of the camera. In one embodiment, the actuator may be a latch
refcase operable to disengage a locking function of the case’s door, which may then be openable
or may awtomatically spring open responsive to operation of the latch release. In some
embodiments, the case 900 may include an actuator 923 configured to at least partially expose or
at least partially conceal an mterface connector, ¢.2., by extending/retracting a male connector,

opening/closing a door of a fomale comnector, ctc.  For example, the actuator may be a
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mechanical button, which when depressed extends one connector {g.g., a USB or a LIGHTNING
connector) from a side of the housing. In some embodiments, the actuator may be configured o
extend onc connector while concealing another connector of the conununication interface {e.g.,
extends a micro USB connector while concealing the LIGHTNING connector, or vice versa). In
some embodiments, the actuator may be mmplemented as a shding cover, which is shidable
between multiple posttions to conceal one or more connectors while exposing another connecior.
Other variations and combinations of actuators can also be used.

16724 In some embodiments, the capacity of memory 944 may not exceed 1 GByvte. In some
embodiment, the memory 944 may have capacity of up to 8 GBytes, 10 GBytes or greater. The
energy capacity of the battery 930, in some embodiments, may be 5 watt hours or less. In some
embodiments, the capacity of the memory 944 may be greater than the capacity of the camera’s
onboard memory. In some embodiments, the memory 944 may have smaller storage capacity or
no storage capacity at alf and may mstead only pass through tmages received from the camera to
an external device for storage. In some embodiments, the capacity of the battery 930 may be
greater than the capacity of the camera’s onboard power source. The nteral components of the
case may be enclosed within a housing, ¢.g., between upper and lower portions 910-1, 910-2
respectively of the housing 910, The case may include a user imterface 915 as will be further
describe

[673] In embodiments of case 900, the case may be configured to wirclessly charge the camera
1010 and/or wirelessly recharge its battery 930. The case 900 may include a power transmission
coil for wirelessly charging camera 1010, In some embodiments, the MCU 942 may activate the
power transmission col upon detection of a communication link with the camera 1010 {e.g.,
when the camera 1010 has been detected as plugged into the connector 909 or when the camera
has been placed within a charging range of the coil). In some embodiments, the MCU 942 may
activate the power transmission cotl when the camera 1s received in the case, which mayv be
detected also via any other type of means (e.g., proximity detection, detection of closing of the
movable potion of the housing or door, etc.). In some embodiments, the MCU 942 may be
additionally or altematively configured to activate data transmission from the camera to case 900
when the camera is plugged into or otherwise commumicatively connected to the case. As noted,
the case 900 may, in some embodiments, be able to be wirclessly recharged. The case may
mehude a power reception cotl for recetving power wirelessly from an extermal power source
{c.g., a wircless power base unit). In some cmbodiments, the power transmission and power
reception functions may be performed by the same coil. In some embodiments, the case may

mclude a dual band transmitier/receiver, at least one of the bands being configured, i some
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embodiments, for wireless power transmission/reception.  In some embodiments, at least one of
the bands may be used for data transfer.

[074] in some cmbodiments, the case 900 may have overall dimensions such that the volume of
the case does not exceed about 50 cubic cm. In some embodiments, the case’s volume may be up
to about 250 cubic cm. In other embodiments, the case may be larger than 250 cubic om. In
some embodiments, the case may be shaped as a paralielepiped, however other shapes, regular or
irregular, are envisioned (e.g.. an oval shape, tubular shape, bean shaped, ¢tc.}. The case 900
may be sized to fit mto a person’s hand, or to be otherwise camed by hand, within a pocket, a
purse, or carries elsewhere on the user’s person. The case 900 may be up to 70mm m length (L),
or up to 100mm in length, or up to 150mm in length. In some embodiments, the case may be up
to 45mm n width (W), or up to 63mm in width, or up to §5mm in width. In some embodiments,
the case may have an overall length of up to about 120 mim and an overall width of up to about
50 mm. In some embodiments, the case may be up to 20mm in thickness {1}, or up to 35mm
thickness, or up to 40mm in thickness. In some cmbodiments, the case may be portable and its
weight may conveniently not exceed 250 grams. In some embodiments, the weight of the case
may be up to about 1200 grams.

[075] Referring now also to FIGS. 10-12 further features of the case 900 will be described. The
case 900 may include at least one configuration in which the case at least partially encloses a
wearable camera. In the lustrated example, the case 900 1 configured to enclose camera 1010
when the camera is positioned within the docking receptacle 912 and counnected to the wired
mterface 908 of the case (see o.g., FIGS. 10 and 11). The case 900 may include a first portion
and a second portion which may be movable in relation to the first portion. The second portion
may be configured to be provided in a position which enables the camera to be recetved in the
case 900, For example, the second portion may include a door which is movable relative to the
first portion of the case to allow the camera to be placed in the receptacie 912,

{076} The case 900 of this example includes a housing 910, which may be made of any type of
a suitable plastic material such as any type of injection moldable plastic material. The housing
910 may enclose some or all of the internal clectronic components of the case. In some
embodiments, the housing may have a mam housing portion 902 and a movable housing portion
904. The main housing portion 902 may enclose some or all of the intemal electronic
components while the movable housing portion may be movably coupled to the main housing
portion to cnable the case to be provided in a configuration for msertion of the camera and for at

cast partially enclosing the camera. In other embodiments, the case may not have a movable
housing portion but may instead simply inchude a docking receptacle configured to receiving the

camera at least partially therein.  In some embodiments, a movable housing portion may be
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pivotally coupled to the main housing portion {e.g., via pivot join 914, as shown in FIGS. 10-12).
In other embodiments, the movable housing portion may be otherwise movably coupled {c.g.,
slidably coupled) or removably coupled (c.g., with the movable housing portion being
completely detachable and re-attachable to the main housing portion). In some embodiments, the
movable or removable housing portion, which may also be referred to as a door or hid, may be
magnetically attachable to the body portion. In some embodiments, the case may be water proof.
In some embodiments, the case may be water resistant.

1877} The case 900 may include a user mterface 9135, which may provide user feedback and/or
be configured to receive user input. In some embodiments, the case 900 may inchude one or
maore indicators 916, For example, the case 900 may mclude one or more status indicators, for
example for mdicating power level 916-1 (e.g.. of the case, of the camera being docked to the
case, or both for example by illaminating a light of a given color to mndicate the status of the
camera and tHumination a different color light to indicate status of the case). In some examples,
separate indicators may be used {(¢.g., indicator 916-1 and 916-3 to indicate the status of the case
and camera, respectively. The case may further include a status indicator for indicating a
communication function status. For example, the indicator 916-2 may be configured to provide
pairing in progress, pairing status, or to provide ndication of data transfer activity, ¢.g., with the
mdicator 1llununating or blinking when data is being transmitted wirelessly from the case to an

external device such as a smart phone. The case may tnclade a memory mdicator (e.g., to

provide an mdication of an amount of available memory or amount of available storage used). In
some cmbodiments, the casc may include one or more indicators configured to provide an alert or
status of the camera {e.g., provide indication of low charge, low memory, outdated programming
such as firmware of the camera, etc} In some embodiments, the case may be configured to
provide status of the camera only when the camera is docket o the case. The term docked in the
present context would be understood to mean communicatively coupled, which in some
examples will mean physically connected e.g., in tnstances where the case has a wired camera
mterface. In some embodiments, the user interface may additionally or alternatively include
feedback devices configured to provide foedback other than visual feedback, for example audible
or tactile teedback. For example, the case 200, in some embodiments, may be configured to
produce a sound or activate a vibrator to provide a status or alert. In vet further embodiments,
the case 9007 may mnclude a display 925 {see e.g. FIG 15} ‘The display 925 may be
implemented using LED, OLED, or other display technology currently known or later developed.
The displav 925 may be a touch sensitive display. The display 925 may be arranged on an
exterior surface of the housing 9107 or it may be on an intertor surface such that it is at least

partially concealed when the case is o a closed configuration. In some embodiments, status or
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alert function {e.g., as provided at least partially by indicators 916} may additionally or
aflternatively be provided by the display 925

As descrbed, the case 900 may be configured to be provided in at least an open
configuration (which allows the camera to be received in the case) and a closed configuration
{e.g., in the case where the camera is substantially fully enclosed}. The case 900 may mmchude a
movable portion 904 or door which allows the opening and closing of the case. The door may be
hinged and may include one or more hinged portions, or it may be a sliding door. In some cases,
it may be fully removable and re-attachable, €.g., via a snap fit connection. The door may protect
the camera when stored in the case (i.e, when not in use) and/or may facilitate a better
connection with the case {¢.g., by applving a pressurc on the camera towards the connector 909
when the camera 1s inserted i the case and the door is closed. The case may be water resistant to
an mgress protection rating of 44, In some embodiments, e.g., when the smart case includes a
wired external interface such as a USB interface, the case may be provided with a scal at the
mterface {¢.g., a rubber flap covering the USB connector for improving water resistance).

A smart case according to one example includes the product specification histed in Table
3.

Table 3. Specifications of an example case for a wearable camera (also referred to herein

as “smart case”).

Dimensions about 67mm by about 40mm by about
18mm
Weight Less than 250 grams

Memory capacity 8 GB capable of storing about 3000 photos
(JPEG) or 45 min of video

MCU STM32F205VGT6 provided by
STMicroclectronics or a comparable unit
LED

5 recharges of the battery in the wearable
camera per charge of the smart case
battery lasting about 30 dayvs if not used to
charge camcra

down load 500 still photographs and 16
minutes of video via BT

Processor

Power ON Indicator
Battery num time

Batterv charge time {(Not running)

about 60 min for the smart case battery

Battery recharge time

about 20 min

Battery life

3 vears

IR Ratmg

water resistant to [P 44

Storage Temperature range

about -20C to about 45C

Use temperature range

about 0C to about 45C

Battery type

Secondary Liion

DBisplav (optional}

OLED or LED

Addionally, the smart case may mclude electronic components as histed below:
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Components Details

Bluetooth module ST SPBT3 0DP2 provided by 8T Microelectronics
or a comparable Bluetooth module

Memory microSD card holder with 8GB micro5D card

ULPI high-speed USB chip | Microchip USB3300-EZK-TR

Power management LBO, buck-boost, boost (see BOM for details)
components
Battery 250mAh / 220 mAh | Renata ICP521630 / Fullriver 451248

Apple MEFT authentication co-processor 2.0C
[082] In some embodiments, the Bluetooth interface of a case according io the present

disclosure may be configured to support one or more of the following services: File Transfer
Profile (FTP), Serial Port Profile (8PP}, iPod Accessory Protocol 2 (1AP2), or any combination
thereof. The Bluctooth mterface mayv be configured to support any other Bluetooth service as
may be desired. In some embodiments, the Bluetooth mterface may be configured to support
Apple MFI1AP2 over 2C interface to an Apple MFI anthentication coprocessor.

1083] In some embodiments, the controller (c.g., MCU) of the case may include custom
firmware configured to perform tmage processing and/or image enhancement. For example, the
ISP of the camera module of the wearable camera may be programmed to execute a specific
image integration time, ¢.g., 20 milliscconds. A shorter image integration time reduces image
blur due to camera movement, but reduces image clarity in low light covironments. In some
embodiments, the MCU of the case may be configured to set the image integration time
depending on ambient light level of the environment. The MCU of the case may comprise
firmware that can perform subpixel processing in order to further improve image contrast, add
low or high band pass filters and add Gaussian blur to further tmprove image quality. The
reprogramming of the ISP of the camera module adds an important capability to the camera, for
example, image processing features such as color balancing may be improved in this maonner.
Furthermore, the firmware in the MCU of the case may be also used to add new features such as
control of a focusing element, an clectromcally controlled aperture, image stabilization
algorithms, and so on. The case may be configured to communicate with a mobile computing
device, ¢.g.. a smart phone, through an APP installed on the smart phone. In some embodiments,
the APP on the smartphone may indicate usable battery level and memory level of the camera

and the smart cagse.
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[084] In some embodiments, the case may mclude a bult-in track to align and secure the
camera when placed in the case. For example, FIGS. 13 and 14 show examples of s smart case
mcluding a track. The track may be provided, ¢.g., in examples having a wired camera miertace,
along a surface of the case which is generally paralle] with a major surface of a male plug, that is
the surface of the largest side of the plug. In the example in FIG. 13, the plug is oriented such
that the major surfaces of the plug are generally parallel with the major surfaces of the case. The
track is therefore disposed along a surface which is also generally parailel with the major
surfaces of the case, for example, the track mayv be provided on a lower interior surface or an
upper interior surface of the docking recepiacle. In the example in FIGS. 14A and 14B, the plug
has been rotated by 90 degrees such that the major surfaces (c.g., the wider dimension} of the
plug is generally perpendicular to the major surfaces of the case. In this example, the track may
be provided on a surface that is gencrally perpendicular to the major surfaces of the case. These
example assume a configuration of the camera as tlustrated in FIGS. SA-5C, that i, an
embodiment in which that the attachment member of the camera 1010 for securing the camera to
the evewear is arranged on a surface parallel to the widest dimension of the opening of the
female connector of the camera. In other embodiments, the attachment member of the camera
and/or connector may be differently arranged relative to the camera connector thus driving a
different arrangement of the track of the case. As will be appreciated, in embodiments in which
the case is provided with a track, the attachment member of the camera may thus provide a dual
functionality for 1) attaching the camera to the wearable article {c.g., evewear) and 2) aligning
and securing the camera relative fo the case. In addition, interior dimensions of the docking
receptacle may be such that closing of the case after receiving the camera therein further secures
the camera and ensure engagement of the camera female connector to the male connector of the
case, such as by pressing againgst the side of the camera opposite the connector when the camera
is inside the case and the case has been provided m the closed configuration. The track of the
case may not be magnetic and still provide alignment and a securing fimction in combination
with the connector plug to which the camera is plugged when docked in the case. In other
embodiments, the track of the case may be a magnetic track simular to a track of cvewear to
which an example camera is designed to attach.

[085] The case can be configured to monitor the status of the case and/or the camera when
coupled thereto. For example, the case can monttor the charge of the camera and/or of the case,
available storage onboard the camera and/or the case, pairing status. data transfer status, etc. The
case may be configured to provide an indication of status. The case may provide an alert, for
example a vibration, a sound, or a light. The alert may be an imndication of a status being

monitored.
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[086] In some embodiments the case 1410 may include a display 1412, ¢ g, as shown in figure
14, The display can be that of by way of example only, an OLED display, LED display. The
case {c.g., case 1410) can include software which allows the user to perform auto-centering, auto-
rotation, auto-alignment, auto-cropping and image evhancement on mmages captured by the
camera. The display 1412 may be a touch display that allows the user to manipulate, rotate, crop,
enhance, or otherwise edif the image prior o storing i on the smart case memory or piior to
sending it to the cloud or to a website such as Facebook, Instagram, Smapchat or other social
media site.

{087} FIG. 16 shows a functional block diagram of a smart case i accordance with examples of
the present disclosure.  The smart case 1610 includes a battery 1612, memory 1614,
microcontroller 1616, power management circuitry 1618, an authentication processor 1620,
multiple wircless mterfaces {¢.g., a Bluctooth module 1622, Wi-Fi module 1624, and a wircless
data transfer module 1626 such as a 4G cellular communication module or other), a user interface
mchuding a display 1628 and one or more ndicators (not shown), and multiple wired iterfaces
{c.g., a USB C male connector 1630 such as for coupling the smart case to a wearable camera
1640, and a USB C fomale connector 1632 such as for coupling the smart case to an external
power source such as a wall adapter charger 1636 or 1o a laptop computer 1638). The smart case
1610 may include additional components from any of the auxiliary units described herein or may
have fewer components than those illustrated in other embodiments.

1088} FiG. 17 illustrates a diagram of electronies architecture of an auxihiary unit in accordance
with at least one example of the present disclosure. The electronics architecture m FIG. 17 may
be used to implement some components of the auxiliary umit, for example, an MCU, Bluetooth
module, and other components of the avxiliary unit, such as components shown in FIG. 16, Asg
shown wn FIG. 17, the MCU of an avxiliary unit may be coupied to a BT module which, n this
embodiment, includes necessary functionality to mierface directly with a MF1 authentication
chip. In this manner, no connections may be required between the ME1 authentication chip and
the MCU. The MCU is further configured to control the various user interface features of the
LED bank and the data transfer to the memory card, as well as the USB interface for data transter
between the case an external computing device.

{083} FIG. 18 shows a Bock diagram of an example firmware architectare for a microcontroller
of a smart case according to the present disclosure. The microcontroller 1800 may include an
application fayer 1810, a nuddlewarce and drivers/support laver 1812, and a hardware layer 1814,
The arrangement of components shown wn FIG. 18 13 exemplary only and other combinations

mclading adding, removing or rearrangement components are envisions.
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050} In some embodiments the awaliary umt (eg, smart case) may mclude wireless
communication hink configured to connect directly to the internet, ¢.g., as shown in FIG. 198,
such that files from the auxiliary unit can be transmitted directly to ong’s c-mail account, social
media account, or o cloud based storage. The auxihary unit can also ichude geolocation (such as
GPS) and time / date indication which can be added to images captured by the wearable camera.
FIG. 19B shows an opcrational scenario in which a wearable camera 1900 transmits data
wirelessly {or in some cases via wired connection} to a smart case 1910° {¢.g., when docked
therein or when n operation range of the wireless receiver and i accordance with data transfer
protocols provided in the smart case and/or camera), and the smart case 1910 wirclessly
transmits data received from the camera directly to an internet server 1930, c.g., for storage on
the cloud or upload to a social media site, without requiring the smart case to be connected to any
other intermediate computing devices. In FIG. 19A the operational scenario includes a wearable
camera 1900 which wransmits data wirelessly {or in some cases via wired connection) to a smart
case 1910 (¢ g.. when docked therein or when i operation range of the wircless receiver and in
accordance with data transfer protocols provided in the smart case and/or camera), and the smart
case 1910 transmits data received from the camera wirclessly {or in some cases via a wired
connection) to a portable corputing device {¢.g., a smart phone 1920}, which can then transmit
the data to an mtemet server 1930, e.g., tor cloud storage or upload to a social media site.

091} Further examples of auxiliary units configured for connection with the wearable device to
a common platform are described with further reference to FIGS. 20-21. In some embodiments,
the auxiliary unit may be contigured to commect as an extension to an electronic wearable device
{c.g., a wearable camera) such that the awahary unit and the EWD together form a wearable
device which can connect to a common platform {e.g., a wearable article such as evewear). The
wearable camera may be any camera designed to wom on the body or on an article wom on the
body, by way of example only, an evewear frame. For example, a wearable camera may be a
camera having a sufficiently small form factor to be able to attach the camera to eyewear, such as
by attaching it to a side of the temple. Although example of auxiliary unit thus connectable o a
EWD is described primaniv in connection with wearable cameras, it will be understood that the
EWD may be any other type of EWD other than camera such as, by way of example only, an
image display system, an air quality sensor, a UV/HEYV sensor, a pedometer, a mght light, a blue
tooth enabled communication device such as blue tooth headset, a hearing aid or an audio
system. fn some examples, the clectronic device may be wom clsewhere on the body, for
example around the wrist {e.g., an electronic watch or a biometric deviee, such as a pedometer).
The electronmic device 200 may be another type of electronic device other than the specific

examples llustrated. The clectronic device 200 may be virtually any miniaturized electronic
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device, for example and without hmitation a camera, image capture device, IR camera, still
camera, video camera, Image Sonsor, repeater, resonator, sensor, sound amphifier, divectional
microphone, cyewear supporting an clectronic component, spectrometer, directional microphone,
microphone, camera system, infrared vision system, night vision aid, night light, 1lumination
system, sensor, pedometer, wireless cell phone, mobile phone, wireless commumication system,
projector, laser, holographic device, holographic system, display, radio, GPS, data storage,
memory storage, power source, speaker, fall detector, alertness monitor, geo-location, pulse
detection, gaming, eve tracking, puptl monttonng, alarm, CO sensor, U0 detector, CO2 sensor,
02 detector, air particulate sensor, air particulate meter, UV sensor, UV meter, IR seasor IR
meter, thermal sensor, thermal meter, poor air sensor, poor air monitor, bad breath sensor, bad
breath monitor, aleohol seunsor, aleohol monitor, motion sensor, motion monitor, thermometer,
smoke sensor, smoke detector, pill reminder, audio playvback device, audio recorder, speaker,
acoustic amplification device, acoustic canceling device, heanng aid, assisted hearing assisted
device, informational carbuds, smart carbuds, smart ear-wearables, video playback device, video
recorder device, image sensor, fall detector, aleriness sensor, alertness monitor, information alert
monitor, health sensor, health monitor, fitness sensor, fitness monitor, physiclogy sensor,
physiclogy montior, mood sensor, mood monitor, stress monttor, pedometer, motion detector,
geo-location, pulse detection, wireless communication device, gaming device, evewear
comprising an eclectronic component, asgmented reality system, virtual reabity system, eye
tracking device, pupil seusor, pupil monitor, automated renunder, light, alarm, cell phone device,
phone, mobile communication device, poor air quality alert device, sleep detector, doziness
detector, alcohol detector, thermometer, refractive crror measurement device, wave front
measurement device, aberrometer, GPS system, smoke detector, pill reminder, speaker, kinetic
energy source, microphone, projector, virtual kevboard, face recognition device, voice
recognition device, sound recognition system, radicactive detector, radiation detector, radon
detector, moisture detector, humdity detector, atmospheric pressure indicator, loudness indicator,
noise ndicator, acoustic sensor, range finder, laser system, topography sensor, motor, micro
motor, nano motor, switch, battery, dynamo, thermal power source, fuel cell, solar cell, kinetic
energy source, thermo electric power source, smart band, smart waich, smart earring, smart
necklace, smart clothing, smart belt, smart ning, smart bra, smart shoes, smart footwear, smart
gloves, smart hat, smart headwear, smart evewear, and other such smart devices. In some
examples, the clectronic wearable device may be a smart device.

[092] The auxiliary unit may be configured to aftach to the camera through any physical
connection between the auxiliary unit and camera.  The physical connection may in some

examples also provide an clectrical connection between the camera and auxiliary unit. In some
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examples, the physical connection may be operatively associated with a wired camers interface
to enable communicatively coupling the camera to the awxibiary voit. In some embodiments, the
physical connection between the wearable camera and an auxiliary unit may provide at least two
electrical connection points between the wearable camera and the auxaliary umit. The awaliary
unit may be configured to function as an extension power source, which when combimed with the
onboard power source of the camera forms a composite power source. In other words, the term
composite power source may be used to refer to any source of power for a EWD (¢ g., a wearable
camera) that includes the internal power supply of the EWD and at keast one external source,
such as an extemal source that resided inside an attachable awaliary unit designed to connect
with the EWD through a connection means. In some cmbodiments, the physical connection
provides no clectrical connection points and any communication between the avxiliary unit and
the EWD 1s wireless.

[0693] FIG. 20 illustrates an awxiliary unit 2200 attachable to and detachable from a wearable
camera 2100. The camera 2100 may be mmplemented according to any of the cxamples of
cameras described herein. The camera 2100 mcludes an attachment member 2110 for removably
attaching the camera 2100 to a platform 2300, for example an evewsar frame or more specifically
a temple of an cvewear frame.

[094] ¢ camerg 2100 and auxihary unit 2200 are associated with an attachment system 2400,
The attachment system 2400 may be configured to enable the camera 2100 and auxibiary unit
2200 to be physically joined to one another to become a single unit attachable and detachable as
a unit from the platform. For example, the camera 2100 may inchude a first connection portion
2120 and the apxiliary unit may include a second comnection portion 2220 designed for
cooperating fit with the first connection portion 2128, In some examples, the first connection
portion 2120 and the second connection portion 2220 may provide a wired electrical interface
between the auxiliary unit 2200 and the camera 2100, In some examples, the first connection
portion 2120 and the second connection portion 2120 may provide a rigid connection between
the camera 2100 and auxiliary onit 2200 such that movement of the camera 2100 causes
movement of the auxiliary unit 2200 and vice versa. fn other cmbodiments, the connection may
be flexible.

[085] In some embodiments, the comnection portion 2120 may include a female standard
connector, such as a female USB connector. The second connection portion 2210 may include a
male standard connector, such as a male USB connector. The term USB connector is meant to
melude any type of USB connector including micro USB connectors. In some embodiments, the

connection portions 2120 and 2220 may mclade Hexible connectors. In some embodiments, the

30
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camera and aualiary vnit may connect mechamcally, magnetically, or otherwise to one another
without the physical connection providing electrical contact points.

{096} The auxiliary unit 2200 may be implemented according to any of the examples hercin. In
some embodiments, the awxiliary unit 2200 may include an attachment member 2210 which is
configared to removably aftach the awdliary unit 2200 to the platform 2300, In some
embodiments, the auxiliary onit 2200 may not include the attachment member 2210 but may
mstead be considered o be attached to the platform 2300 {c.g., cvewear temple} via a ngid hink
between the awxdliary unit 2200 and camera 2100 and via the camera’s connection to the platform
2300. In some embodiments, the camera 2100 and/or the auxiliary anit 2200 may be attachable
to the convmon platform 2300 via magnetic means. In some examples, the platform 2300 may be
a track that mcludes a ferromagnetic material (¢.g., 3 magnet, a magnetic metal matenial, etc.}, an
evewear temple incloding a ferromagnetic material, of a untversal connector that is attachable
and detachable to an evewear temple wherein the universal connector includes a ferromagnetic
material.

j6eT Ags described, the aftachment member 2110, and optionally attachment member 2220,
may inclide one or more magnets which can attract to a metallic component of the common
platform 2300 {(e.g.. a metallic surface, a metallic msert, or any implementation of a metallic
track}. In some embodiments, the arrangement may be reversed in that the attachment members
2110 and 2220 may include a magnetic metallic material which is aftractable by a magnetic
material of the common platform 2306, In other embodiments, the attachment mechanisms as
between the attachment member 2110, and optionally attachment member 2220, and the platform
2300 maybe purcly mechanical m nature, such as a simple post into a slot arrangement. In still
other embodiments, the common platform 2300, resides inside one or both temaples of an evewear
frame.

098] In an embodiment, the auxiliary umit 2100 may include a housing, a camera connector
{e.g., a USB connector} and one or more clectronic components at least partially enclosed within
the housing. The camera connector may include at least two electrical contacts. The one or more
clectronic components may melude a power source, optionally a memory device, and an interface
for communicatively coupling the auxiliary unit to the camera. The one or more clectronic
components may be operatively comnected to the at least two electncal contacts for
communicatively coupling the auxiliary unit to the camera. In some embodiments, the auxaliary
voit 2100 may include an attachment member connected fo or tntegral with the housing, wherein
the attachment member is contigured as an extension of the camera attachment member to enable

the wearable camera and the avealiary unit to be connected together to a common platform.
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{099} FIGS. 21A-D show auxihary units 2200-a through 2200-d according to further examples
of the present disclosure. Each of the illustrated auxiliary units 2200-a through 2200-d arc shown
configured with a USB plug 2222a-d; bowever it will be understood that an mterface other than a
USB mterface may be used in other embodiments of the present disclosure.

3100} In some embodiments, the auxiliary unit may include only a battery for extending the
useful Efe of the camera. In some embodiments, the auxiliary unit may inclode multiple batteries.
In embodiment, the battery connection between the wearable camera and the awaliary unit may
be via a parallel connection, such that the voltage of the combined batteries 15 the same. In some
embodiments, the battery or batteries in the avxiliary unit may bg a near exact match to the
mtemnal battery of the wearable camera to optimize the combined performance of the composite
power source. A battery of the auxiliary umit may be rechargeable and the auxihary unit may
mclade battery charging circuit connected to an external commumication interface {e.g., another
USB interface, such as a female USB connector) for coupling the auxiliary unit to an external
power source. For example, as shown in FIG. 21A, the auxihary unit 2200-a mehides only a
battery 2230-a {or multiple batteries) and anv accompanying circnitry, such as for recharging the
battery 2230-a including another connector 2260-a for plugging into an external charger. As
such the auxiliary unit 2200-a can function as a batterv extension or wearable battery pack for the
wearable camera 2100

101} In other embodiments, the auxihiary unit may also include electromic functions, such as a
wircless module for wireless commuunication. Wireless communication devices may include
Bluetooth, Wi-Fi, or any other wireless technologics currently known or later developed. For
example, as shown in FIGS. 21B-D, the auxibiary units 2200-b through 2200-d include not only a
battery (as a battery extension to the camera onboard power source) but also a wireless
communication module {e.g., 2240-a and 2240-b, which may be Wi-Fi, Bluetooth or other type).
In some embodiments, the attachable accessory may also include electronic storage or Flash
Memory. In most, but not all, embodiments, the auxahiary woit will inclade its own power source
that is share with the wearable camera and used to power additional functionality present in the
auxiliary uvnit. In other emboduments, the battery tnside the wearable camera may provide the
power to operate the electronics mside the awahary wmt.

[8102] In embodiments where the electromic interface between the camera and auxihary unitis a
USE connection, the wearable camera may include charging and power management electronics
that will require the extemal power source to act like a standard 5V USB charging port. In this
case, the attachable accessory may include a power boast circuit as lustrated i FIGS 21A-21D,
which may be configared to drive the power charging circuit mside the wearable camera. Also in

such embodiments, the battery mside the auxiliary unit may include its own power charging
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circuit as well as a USB female connector to be charge from an owtside charging source, such as,
a wall adaptor with 5V DC or other 3V USB source, such as a PC, notebook, or laptop computer.
In still other embodiments, the auxiliary unit may mchude additional electronic functions that
enhance the performance of the wearable camera.

[3103] In some embodiments, as shown in FIG. 21B, the awdaliary unit may inclode features fike
a buzzer or vibrator 2250 that could provide feedback, such as an alert or status mdication, to
user of the wearable camera that would normally be provided by the internal audio source inside
the camera. In this manmer the alert function that may otherwise be provided by the camera may
be offloaded to the auxthiary unit. As described herein, various fuoctions that may otherwise be
typically provided by the camera, such as wircless communication means for example Bluetooth
or Wi-Fi, could be officaded to the awxliary unit thus reducing the side of the camera and the
auxiliary unit being detachable when not in use.

13104] As further shown in FIG. 21D the awdaliary unit 2200-d may melude additional
functionality such as a voice communication module 2270, The voice communication module
may be configured to provide functionality similar to, for example, those found in Apple’s SIRI,
Amazon’s Alexa, Microsoft Kinect or other voice recognition technologies.  The voice
cormmunication module may enable the wearer of the camera and the auxiliary unit to control the
camera and get status information from the camera using voice commands or quernies. In some
embodiments, the awxahary unit {e.g., auxthary unit 2200-¢) may include a microphone and a
spaaker which may be operatively associated with the voice communication module, if present.

{0105} Further inventive examples are described 1o the following enumerated paragraphs.

{8106} Al A camera system comprising:

a wearable camera comprising a memory configured to store photos or video captured
with the wearable camera and comprising a camera controller and an onboard battery haviog
onboard power capacity; and

an auxiliary unit comprising:

an auxiliary battery having auxiliary power capacity greater than the onboard power
capacity;

a camera interface configured to communicatively couple the auxihiary umit to the camera
to recharge the onboard battery or to recetve data from the camera; and

an external commumnication interface configured for coupling the auxiliary unit to an
external power source or a computing device for transferring data received from the camera to
the computing device.

{3167} A2 The camera system of paragraph Al, wherein the camera miterface comprises a wired

mterface.
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{8108} A3. The camera system of paragraph A2, wherein the wired mterface comprises a male
USB comnector.

[3109] A4 The camera system of paragraphs A1-A3, wherein the awxiliary unit is voplemented
as a camera case having a configuration in which the camera case at least partialiv encloses the

camera when the camera is connected to the camera interface.

{0119] AS. The camera svstem of paragraphs A1-A4d, wherein the camera case further comprises
adisplay.
8111} A6 The camera system of paragraphs A1-A5, wherein the camera case further comprises

ong or more switches configured to activaie one of a plurality of external communication
components.

{112 A7. The camera system of paragraph A6, wherein the one or more switches includes at
least one actuator configured to at least partially expose or conceal a wired connector plug.

{0113] AS8. The camera system of paragraphs A1-A7, wherein the camera interface comprises a
wireless interface.

{0114] A9, The camera systemn of paragraph AB, wherein the wireless interface is configured to
wirglessly charge the onboard battery.

[6115] A10. The camera system of paragraphs A1-A9, wherein the camera interface comprises a
wired mterface configured for receiving data from the camera and further comprises a wircless
mterface configured to wirelsssly charge the onboard battery.

0116} All. The camera system of paragraphs A1-A10, wherein the external communication
mterface comprises a wired communication interface.

8117} A2, The camera svstem of paragraphs A1l, wherein the wired communication mterface
mehides at least one male connector.

{0118} Al3. The camera system of paragraphs A1-A12, wherein the camera interface includes
one of a male USB connector or a female USB comnector and whercin the extemal
commuuncation mterface inchides a male LIGHTNIG connector, a male USB connecior, or both.

03119} Al4. The camera system of paragraphs A1-Al3, wherein the external communication
mterface comprises a wircless communication interface.

{6120} Al3. The camera systern of paragraph Al4, wherein the external communication
mterface comprises a Wi-Fi chip, a Bluetooth chip, or both.

{8121} Al6. The camera system of paragraph Al4, wherein the external communication
mterface comprises a dual band chip which includes both Wi-Fi and Bluetooth technologics.
{3122} Al7. The camera system of paragraphs A1-A16, wherein the auxibary unit includes a

configuration in which the auxiliary unit at least partially encloses the camera when the camera is

coupled thereto.
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{6123} Al8. The camera system of paragraphs A1-A17, wherein the auxiliary ooit forther
comprises a user interface.

[0124] A19. The camera system of paragraphs Al%, wherein user mterface includes a display.

[3125] AZ0. The camera system of paragraphs A19, wherein said display is configured to be
used as a viewfinder to adjust the positicning of the camera while capturing an image.

{126} A21. The camera system of paragraph A18-AZ{, wherein user interface includes one or
more functional indicators, one or more uscr controls, or a combination thereof,

{6127} A22. The camera system of paragraphs A1-A21, wherein the auxiliary ooit forther
comprises volatile memory.

{0128} AZ3. The camcra sysiem of paragraphs A1-A21, wherein the auxiliary unit further
coraprises non-volatile memory.

{3129} A24. The camera system of paragraphs Al-A21, wherein the awchary wunit further
comprises volatile and non-volatile memory.

{0139] A25. The camera systemn of paragraphs A1-A24, wheremn the auxiliary unit bas an overall
length of 120mm or less and an overall width of 90mm or less.

{6131} A26. The camera svstem of paragraphs A25, wherein the overall length is 70mm or less
and the overall width is 45mm or less.

{3132} AZ27. The camera system of paragraphs A1-A27, wherein the external miterface comprises
a 108 communication module configured to enable direct wired commumication between the
auxiliary unit and 2 105 mobile computing device.

{0133] A28 The camera system of paragraph A}, wherein the camera miertace is wired and the
external mterface 18 wireless, the camera intertace 1s wircless and external wterface 1s wired, the
camera interface and the external mterface are both wired interfaces, or the camera interface and
the external interface are both wireless.

{0134 AZ29. The camera system of paragraphs A1-A2ZE, wherein the auwsaliary umit 1s a mobile
auxiliary unit.

{3135] A30. The camera system of paragraphs A1-A29, wherein the computing device is a

mobile computing device.

{0136] A30. The camera system of paragraphs A1-A29, whercin the computing device is a cloud
server.
{0137} A31. The camera system of paragraphs A1-A30, wherein the auxifiary unit comprises an

mdicator configured to provide an indication of status of the camera.
[3138] A32. The camera system of paragraphs A1-A31, wherein the indicator is configured to
provide the mdication of status of the camera only when the camera is docked to the awaliary

it
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[8139] 1. An auxiliary uwmit attachable to and detachable from a wearable camera which
meludes a camera attachment member for removably attaching the camera to evewear, the
auxiliary unit comprising:

a housing;

a camera connector provided at an opening in the housing and comprising at least
two clectrical contacts;

one or more clectronic components at least partially enclosed within the housing,
wherein the one or more electronic components are connected to the at least two electrical
contacts; and

an attachment member connected to or integral with the housing, wherein the
attachment member 1s configured as an exiension of the camera attachment member to
enable the wearable camera and the auxiliary unit to be connected together to a common
platform.

{0140] CZ. The auxiliary uvnit of paragraph Cl, wherein the auxiliary wnit and camera are

connectable together to an evewear temple.

8141} (3. The auxtliary anit of paragraph Cl or C2, wherein the attachment member 15 a rigid
member,
[3142] C4. The avxiliary unit of paragraphs C1-C3, wherein the one or more electronic

components comprises a camera communication mterface, an external communication interface,
a user inderface, an auxiliary battery having awxaliary power capacity greater than onboard power
capacity of the wearable camera, an auxiliary memory, or a combination thereof.

0143} C5. The awahiary umit of paragraphs CI1-C4, wherein the one or more electronic
components mchude a battery.

{0144] 6. The auxiliary unit of paragraph €5, wherein the battery s a rechargeable battery.

[145] C7. The avxiliary unit of paragraphs C1-C6, wherein the one or more electronic
components include wireless communication component.

{3146} C8. The anwiliary uwnit of paragraphs C1-C7, wherein the wircless communication

component comprises a Wi-Fi chip, a Bluetooth chip, or a combination of the two.

0147} (9. The auxiliary unit of paragraphs Ci-C8, wheremn the auxiliary unit further compnses
a vibrator.
{0143} {10, The auxiliary unit of paragraphs C1-C9, wherein the auxiliary unit further comprises

a voice communication module.
[149] Cll. The awxibary unit of paragraph Cl0, wherein voice communication module
comprises a microphone and a processor configured to perform voice recognition and control an

operation of the auxiliary unit responsive 1o a voice command.
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{6154} 12, The auxiliary anit of paragraph C10 or C11, whercin the voice commaunication
module further comprises a speaker.

[6151] it will be understood that any of the auxiliary units described herein may be tmplemented
as a case which 1s configured to at least partially enclose a wearable electronic device such as a
wearable camera.

{3152} The above detailed deseription of examples is not intended to be exhaustive or to limit the
method and system for wireless power transfor to the precise form disclosed above. While
specific embodiments of, and examples for, the method and systems for wireless power transfer
are described above for tlustrative purposes, various equivalent modifications are possible within
the scope of the system, as those skilled in the art will recognize. For example, while processes or
blocks are presented in a given order, alternative embodiments may perform routines having
operations, or employ systems having blocks, in a different order, and some processes or blocks
may be deleted, moved, added, subdivided., combined, and/or modified. While processes or
blocks are at times shown as being performed in series, these processes or blocks may mstead be
performed m paraliel, or may be performed at different times. It will be further appreciated that
one or more components of base units, electronic devices, or systems in accordance with specific
cxamples may be used 1 combmation with any of the components of base units, clectronic

devices, or systems of any of the examples described herein.
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CLAIMS
What is claimed 1s:

1. A casc for a wearable camera having onboard processing, memory, and power source, the
CASE COMPrising:
a case body comprising:
a camera interface configured to compunicatively connect the case to the
wearable camera;
an external communication interface configured to communicatively couple
the ¢ase to a computing device;
a case memory communicatively coupled to the camera interface and
configured to store data received from the camera; and
a case battery comprising a rechargeable power source configured to provide
power to the camera when the camera is communicatively coupled to the case; and
wherein the case body has a configuration in which the case body at least partially

encloses the camera.

2. The case of claim 1, wherein the case comprises greater memory capacity than a capacity

of the onboard memory of the camera.

3. The case of claim 1, wherein the case comprises greater energy capacity than a capacity

of the onboard power source of the camera.

4. The case of claim 1, wherein the storage capacity of the case memory does not exceed 1

gigabyte.

5. The case of claim 1, wherein the case battery has an energy capacity of 3 watt hours or

fess.

6. The case of claim 1 further comprising a wireless transmission coil for wirelessly

charging the case batterv.

7. The case of claim 6, wherein the case comprises firmware that is configured to activate

the power transmigsion coil when the camera is received mn the case.

8. The case of claim 7, wherein the casc 15 configured to activate the power transmission

coil when the camera is mechanically attached fo the case.
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9. The case of claim 1, wherein the case body has a configuration in which the case body

fullv encloses the camera.

10. The case of claim 1, wherein the case is configured to activate a wircless charging

function when the camera is received in the case.

11, The case of claim 1, wherein the case body has an overall length of 120mm or less and

an overall width of 90mm or less.

12. The case of claim 11, wherein the overall length is 70mm or less and the overall width is

45mm or less.

13. The case of claims 1, wherein the external communication interface comprises at least

one male connector.

14, The case of claim 13, wherein the case body includes an actuator configured to at least
partially expose or conceal at least one of the male connectors associated with the external

communication interface.

15. The case of claim 13, wherein the actuator comprises a button or a lever configured to
extend and retract a LIGHTNING connector or a USB connector, to extend a LIGHTNING
connector while retracting a USB connector, or to extend a USB connector while retracting a

LIGHTNING connector.

16. The case of claim 1, wherein the case comprises internal electronics configured to
2 -~

communicatively couple to case to an APPLE device, an ANDIROID device, or both.

17. The case of claim 16, wherein the external communication imterface comprises a male

LIGHTNING connector, a male USB connector, or both.
18. The case of claim 1, wherein the camera interface comprises a malg USB comnector.

19. The case of claim I, wherein the camera interface comprises a wired interface
configured for data transfer, the case further comprising a wireless charging interface
configured to wirelessly charge the onboard power when the camera is operatively arranged

in relation to the wireless charging interface.

20. The case of claim | wherein the camera interface comprises a dual band

transmitter/receiver, and wherein at least one of the bands of the dual band
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transmitter/receiver is configured o transmit power wirglessly to the camera when the

camera is operatively arranged therewith,

21. The case of claim 1 further comprising a microcontroller chip that includes power

management circuitry and data management circuitry.

22, The case of claim 21, wherein the microcontroller chip is further configured to process
image data received from the camera to improve image guality of images captured by the

camerd.

23. The case of claim 21, whercin the microcontrolicr chip is further configured to
reprogram an image sensor of the camera when the camera is communicatively coupled

thereto.

24, The case of claim 21, wherein the camera interface is configured for data reception at a
first data transfer speed and second faster data transfer speed and wherein the
microcontrolier ¢hip is further configured to activate sccond faster data transfer speed of the

camera interface only when the case 1s wirelessly transmitiing power to the camera.

25. The case of claim 1, wherein the case body comprises first body portion and a door
which 1s movable relative to the first body portion to provide the case in the configuration in

which the case body at least partially encloses the camera.
26. The case of ¢laim 23, wherein the door is pivotally coupled to the first body portion.
27. The case of claim 26 further comprising a display.

28. The case of claim 27, wherein the first body portion includes the camera interface, the

external commumnication interface, the case memory, the case battery, and the display.

29. The case of claim 25, wherein the case body further comprises a track configured to

engage an attachment member of the camera.

30. The case of claim 25, wherein the case body further comprises a track configured to

slidably receive an attachment member of the camera.

31. The case of claim 1, further comprising a user imterface configured to provide visual,

audible, or tactile feedback.

40



WO 2018/089533 PCT/US2017/060691

32. The case of claim 28, wherein the user interface is configured to illuminate a light,

produce a sound, or activate a vibrator to provide a status indication or an alert.

33. The case of claim 1, further comprising a GPS module and configured to append

location information to an image received from the camera.

34. The case of claim 1, wherein the microcontroller is further configured to append date

mformation, time information, or both to an tmage received from the camera.

41



PCT/US2017/060691

WO 2018/089533

1/22

Aiapeq
BIBWED

97|

a0eLBIU] JasN

IETT o

\pel

Aowsy
BIBWIEY

2zl

Nyl
aseUau aseUau
glawen [eLIaIXg
i~ N
DOBLIBIY| UOHEDIUNUILOY
N p0l
Aieneg 1SJOAU0Y Aiowispy
204 - g0i 90/
\- 00!
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -



PCT/US2017/060691

WO 2018/089533

2122

¢ 9l

0ic g§0c 4074
B1eQ - £ £
19| 0NU0D0IN Alows
075 - fioq Al sy
@
3
Jabieyn teidepy (1B o » QO
g
052~ » R
Juswebeueyy Jemod Aaneg
el
) JET 902~ 2oz
oz~ 002




WO 2018/089533

322

PCT/US2017/060691

o

305
!

oo

s00~ 310 320
7
3081
FIG. 3A
300~ 320
;%
3081
FIG. 3B
300~
3081
FIG. 3C
300~ ]9 320

309~

.

308

FIG. 30



WO 2018/089533 PCT/US2017/060691

4122

405
|/402

FIG. 4




PCT/US2017/060691

WO 2018/089533

5122

[ \|-105



PCT/US2017/060691

6/22

WO 2018/089533

30IA30 LSOH .
OLvivi H34SNvil « STYHIHANI
') YIJSNYHL VIV d3Hi0
219 % N pi9

zoﬁwwwﬁ

« aN Qe

MITIOMLINGD
AMOWIW INIWT 1AW » INOHdOHVIN
5 @zmw,@_%ﬁ%so 5 N 09
30IA QIZINOL Qe
9010S JaMod ONISSID0Hd ANAOS O NOISSINANOD
TP STVHIHAMId 1TV 10HLNOD » JSSIOC
(69p4Zemis ©3)
v HNISSINOUd NOILSINDOY
« mm_o%%m,__o% o e ;mwé_ o -
1960AL IINCON YHINY
t 909 '9'3) 4OSSII0Ud
TYNDSIS JOVI N 209
VIYQ OIS 109
(ONVYNDTS '©'3)
(HSV14) m,%q%z
TILLYIOA- NON
509~ N 009




PCT/US2017/060691

WO 2018/089533

122

054 ~]

.hmmw.hmsnu q_me.QmU{ T

0EL ~_

cle
r/
A 0'G LE/41M
2 / —— 804
" Y
JO01 U0 ?m&mwmm Ba) |
& OB
()]
0
3 .
18MOd Q
g
” MN Y ~N T NQR
Juswabeuep 18Mod f{ﬁ%%mw ) |
e8]
y oMod y
“. .
0L i 00/
Aeydsig
N91/



PCT/US2017/060691

WO 2018/089533

8/22

812

8i4

800 ~

820

G. 8A

810

Fl

810

820

800~

814

G. 8B

802 /é

Fl



WO 2018/089533 PCT/US2017/060691

9/22

910




WO 2018/089533 PCT/US2017/060691

10/22

FIG. 10

902




WO 2018/089533 PCT/US2017/060691

11/22




PCT/US2017/060691

WO 2018/089533

12122




WO 2018/089533 PCT/US2017/060691

13/22

FIG. 13




WO 2018/089533 PCT/US2017/060691

14/22




WO 2018/089533 PCT/US2017/060691

156/22

FIG. 15




PCT/US2017/060691

WO 2018/089533

16/22

BUOYH!

"
¥

SUCUd POUpUY

or9! -

g1 U
Aeidsiqy
1291~ AR vi91~ ~BEY]
IHiAA Bjeq
229] diyd 1dN !
D asn IBljORUoo0IIA | | Auowsiy yseld JBinduwion
poadg-ybiH JOMO
ce9l
BINPOW /
Hloden|d
; h.wm@m% o L
105520040-00) 181Rq pele e 5
uonespuewny | | 1s000-40ng) fiene 33 Ble JBLIEYD)
(ejnpou 4 eiddy Juswabeuey ; 585l 18jdepy flep
UOIROIINWILIOD 1810 2 [ Iemod
lenyss o 69
SINPON 0291 -~ 8191~ 291~ ~ 9691
2iSUBl} BlE(] JOpoBULOT
: 0£91-"1 Dasn
9291~ 0191~ f
BMod | |BleQ



PCT/US2017/060691

WO 2018/089533

17122

eubls
18M0d

LUl

swabeueus Jomod

A&

G TEAe]

uoj-n Alejeg

-3

yojmg Alsyieg

ZHN §2 10Je(jI0S0O

oebieyn
H1BIEDE [[BA iat- - -p

L flepndwo)

{ojpway)
J4sn

€450

diyo 14N
asn pssds-ybiy

| [}~

aND
aXd
Xt

BRI
Bngsq zezsH

suwurebord oy

e QY L[

Jossaooid-0o
uoREOUSUINY
|4 eddy

3t V(1S 07 (801dD)

2
A4

{v0IdD) SNIVLS IAILOY 18
(101D} SNIVLS NNOD L8

{£01d9) dNAMVAL_LSOH 14
{¢01d) ONIGOW_LSOH 14
(z0Id©) 13S3COW LSOH 14

ax.lg
S10719

B CoelNTlg
vas 0zL (G0Id9)  axyTig

apou Looenig

¥

A

¥

&

v

| EAL

| EAL

NS
Xy
axt

- H51 -

(8w} gsn

(7€ ]

Buied yooyenig
uopng-usng

¥

GOZACENLS
IB0QUOD0ONN

Sy

axL
S1D

{mojjef) Bngeg
AGER

{enjq) Buiied
Hoosng
¢ a3l

{usab) sbreyn
SEIY'S
¢ Q31

A

{usaib) sbieun
wenobod
L 431

<005

| EAL

pied as oo

EAL




PCT/US2017/060691

WO 2018/089533

18/22

SUo
Od DOIDLY auoyd! Od
F: & & A
¥ 4 ¥
OB w%w%%%mm 7675 6
g Bue . CeeSdl e uied-0b0d
AHd 850 {41 Soguﬂm % dt) BINDO prRed ads asn
Hjoolenig
A V-3 & A A &
A ¥ ¥ ¥ ¥ k4 ¥
idN Oldo Lvn OIas g5n
& & & %. A A & A
¥ ¥ v ¥ v ¥
BRI ESN [030}01d
JBAL(] JBALC] BINPOW 1sisuell ol
@MMﬂm a7 001N wggmwom.m SEEE
A A -y -y F:y
¥ ¥ ¥ ¥ Y A4
Bnga() e uoneoddy
oW
0081~

vigl

cigl

0181



PCT/US2017/060691

WO 2018/089533

18/22

6L DI

8UOYd
HBuWg

0261

BlSWRY

N 0061

elawe)

0061



PCT/US2017/060691

WO 2018/089533

20/22

0 O
N . w
/
00€2
0122 0112
00¥¢
\
[ _ @wa\\ _ |
i —Mxh ]
; \ 4
0022 0212 0012



PCT/US2017/060691

WO 2018/089533

21122

1abieyn
gasn

Jabieyn
gsn

0522 i Old  eorzz
\ /
Y {
JOIBIQIA BINPOJA SSBIBIAA
AS Ol AV - A0S AS
sjgeidenas i obieyd |- Yyl X .@Wwwmg 4 Onid
2-4sn Aispeq fieneg 27880
N 0012
g-czee
q-0022 -~
Vi Ol
e-092¢ S A
AS Ol YA ZNEY AG
ojgeidesas - abieyd |- Uy X hmwaMS - bnid
2-88N Aispeg Aisyeg 274asn
N ~0012
e-z222

2-00c7 -




PCT/US2017/060691

WO 2018/089533

22/22

1abieyn
gasn

Jabieyn
gsn

0522 gL 94 qorez
\ /
3 Fi
103RIGQIA 2INPOW Loolenig
AS ol AZ - AOE AG
apeydeoas - obleyd |- Yyl X .@Wwwmg —  Onid
268N fisyeg feyeg 27gsn
BINPOW "WHLOD 832107 / 0012
. p-gzee
p-0022 - B
0LEE
0627 HE Did gopez
N /
Y [
J0JRIQIA BINPORY YIooIeNig
AS o) YA R LS AS
ojgeidesas - abieyd |- Uy X hmwaMS - bnid
268N Aialeg Aisneg 0 Esn
N 0012
3-g2ze
2-0022 -




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2017/060691

A. CLASSIFICATION OF SUBJECT MATTER

CPC -

IPC(8) - HO4N 5/232; HO4N 5/44; HO4N 5/76 (2017.01)
HO4N 5/2252; HO4N 5/232; HO4N 5/23241 (2018.08)

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

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 348/373; 348/376; 348/231.300; 348/231.200 (keyword delimited)

Electronic data base consulted during the intemational search (name of
See Search History document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

page.01.10.2017. Retrieved on 24.12.2017, from intern

document

https:/iweb.archive.org/web/20171001062022/https://pogotec.com/products/pogocam> entire

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 7,656,439 B1 (MANICO et al) 02 February 2010 (02.02.2010) entire document 1-34
Y US 2016/0182826 A1 (POGO TEC INC) 23 June 2016 (23.06.2016) entire document 1-34
A US 2010/0265655 A1 (METZLER et al) 21 October 2010 (21.10.2010) entire document 1-34
A YCN104273891 A (YE CHENGUANG) 14 January 2015 (14.01.2015) entire document 1-34
P, X A|POGOCAM, "Capture life in the moment with a camera for glasses”, Pogocam product 1-34

et < URL:

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

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

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

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

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

“P” document published prior to the international filing date but later than

the priority date claimed

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

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

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

“&” document member of the same patent family

Date of the actual completion of the international search

27 December 2017

Date of mailing of the international search report

- 19 JAN 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - wo-search-report

