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(54) Title: SYSTEM AND METHOD FOR ENERGY MANAGEMENT WITHIN A GROUP OF DEVICES
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(57) Abstract: Each charging member in a group identitfies a docking connection. Each charging member, responsive to identifying
the docking connection, transmits information to other charging members in the group and receives information transmitted from an-
other charging member in the group. Each charging member generates a list using the information transmitted to the group and re-
ceived from the group. Each charging member also includes a ranking component for filtering, sorting, and ranking entries in the list
according to a predefined selection filter and/or ranking filter. Each entry in the list is associated with a charging member with a
docking connection and in the group. Each charging member determines based on a predefined indication filter that an entry in the
list that is associated with the charging member is ranked at a predefined position in the list and provides an indication.
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SELTEM AND METHOD FOR ENERGY MANAGEMENT WITHEN A GROUP OF DEVICES

{0001 A group of devices may have their batteries charged on one charging device or
on individual charging devices within a given location, such as a retad store or a
warehouse. While devices in the group are baing charged andfor subsequent to
devices i the group being charged, each device in the group may provide an
mdication of Hs state of charge {i.e., a current percentage of the charge lefton a
battery being used to power the device). For example, each device in the group that s
heing charged may include a bight enutting diode (LED)Y that displavs a blinking
paitern (for example, a blinking green light} and each device in the group that is fully
charged may display. for example, a solid green hight on s LED. f one or more
charged devices is situated among a group of devices that are being charged, the LED
pattern from the charged device(s) mav be ditficult to see mmnidst the blinking green
hights amutted by those devices that are being charged. In addiion (o indicating the
charge state, there may be a nead to provide an indication of a specific charactenstic
associated with one or more devices n the group. For example, there may be a need
o provide an indication by one or more devices m the group wiih the best state of
health (i.e., the best current the condition of the battery being used in the device as
conpared to the batiery s ideal condition), the least used battery, and/or the newest
batterv. In another exampig, there mayv be a nead 1o provide an indication by oite or
move devices in the group with a certam feature, for example, a radio frequency
identifter (RFID) reader.

[0002] To provide indications of a specific characteristic and/or feature, each device
in the group may send its status information 1o a server and receive information from
the server, via, for example. a wireless connection bebwean the device and the server.
Such a setup requires a complicated and expensive infrastructare {(i.e., the server
hardware, software for the server and a device hicense fiw each device).

{0003] Accordingly, there 13 a need for a systent and method for energy management

within a group of devices,
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWDNGS

[0004] The accompanving figures, where like reference numerals refer to wdentical or
fumctionally simsar elements throughout the separate views, together with the detailed
description belove, are incorporated in and form part of the specification, and serve to
further ilusirate embodiments of concepts that include the claimed invention, and
explain various principles and advantages of those embodiments.

{0005 FIG. 1 is a block diagram of a svstem used in accordance with some
embodiments,

[06006] FI1G 2 is a block diagram of a charging wember used in accordance with some
embodiments.

[0007] FIG. 3 15 a block diagram of a ranking mechamism used in accordance with
some embodiments.

[0008] FIG. 4 15 a flowchart of a method of energy management executed within each
charging member withun a group of charging members in accordance with some
embodiments.

[0009] Skilled artisans will appreciate that elements i the figures are flustrated for
simplicity and clarty and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to
other slements 1o help to improve undarstanding of embodiments of the present
mvention,

[0010] The apparatus and method components have been represemted where
appropriate by conventionat symbols in the drawings, showing onlv those specific
details that are pertinent to understanding the embodiments of the present invention so
as not to obscure the disclosure with details that will be readily apparent to those of

ordinary skill in the art baving the benefit of the desenption herein.
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D TATLED DESCRIPTION OF THE INVENTION
[06011] Some embodiments are directed to systems and mwethods for energy
management within a group ol co-located devices. Each charging member within a
group of charging members mncludes a docking connection. Each charging member
also meludes a processor for identifving the docking connection. Each charging
member lurther includes a transcetver, responsive to identifyving the docking
connaction, for transnutting mformation to other charging members i the group and
for receiving at least one set of information transmitted from another charging
member i the group. Each charging member generates a list using the information
transmitted by the charging member and the at least one set of information recerved
bv the charging member. Each charging member also includes a ranking component
for filtering entries in the list, sorting entries i the list, and ranking entries in the list
according to at least one of a predefined selection filter and a predefined ranking filter,
Each entry in the list 13 associated with a charging member with a docking connection
and m the group of charging members. Fach charging member in the group is
configured to determine based on at least one predelined indication filter that an entry
in the list that s associated with the charging member is ranked at a predefined
position m the hist and provide an indication subsequent to the deternunation. The
same list is generated by each charging member 1 the group using the at least one
predefined indication filter, the predefined selection filter and the predefined ranking
filter.
{00121 FIG. 1 is a block diagram of a svstem used in accordance with some
embodiments. Svstem 100 mav include one or more set/groaps of charging members
{for example, set 112a, set 112b, set 112¢ and set 112d), wherein the charging
mambers may inchude communication devices 102 as shown, for example, in sets
112a, 112b and 112¢, or charging stations 102-1 as shown, for example, inset 112d.
For ease of illustration, only the communication devices i set 112¢ are label as
comnuucation devices 1025-102e. Howaever, it should be noted that when reference
is made to communication device 102, the reference also includes commuication
devices in sets 112a and 112b. Comunanication devices 102 mav be radios, for

example, portable two-wav radios, mohile radios, or other similar poriable or mobile
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computing devices. Charging stations 102-1 may be a multi-slot charging device {for
example, charging station 102-1a), a single-stot chargimyg device (for example,
charging station 102-1b} or a single-slot charging device with a spare cradle (for
example, charging station 102-1¢) that is used 1o charge one or more rechargeable
hatteries. Fach communication device 102 and charging station 102-1 {collectively
referred o heren as charging members 102) icludes a ranking component {not
shown) for ranking one or more lists generated by the charging member using, for
example, one or more of a selection filter, a ranking filier and an mdication {ifter.
{0013} Non-linmuting examples of the selection filter may include one or more of the
state of charge of a battery being used by commumcation device 102 or being charged
bv charging station 102-1, the state of health of a battery being used by
comrunication device 102 or being charged by charging station 102-1, a specific
characteristic of a charging member 102 (for example, charging members with radio
frequency identification {RFID) or near field commumcations (NFC) features), the
stra‘capacity of a battery being used by communication device 102 or being charged
by charging station 102-1. the location of charging member 102, andfor the type of
charging station {lor example, a terminal cradle or battery charger} being used to
charge batteries. Non-fimuting examples of the ranking filter may mclude one or more
of the state of charge of a battery being used by communication device 102 or being
charged by charging station 1021, the state of health of a batterv bemng used by
communication device 102 or being charged by charging station 102-1, a duration
since {ast a calibration, the age of a battery being used by communication device 102
or bemng charged by charging station 102-1, and the time a batfery being used by
comnunication device 102 or being charged by charging station 132-1 spentin a
cradie/charger during a present charge cvele Non-limiing examples of the mdication
filter may include the best or worst state of charge associated with balteries being
used by communication device 102 or being charged by charging station 102-1, a
predefined bast or worst (for example, the best three) state of charge associated with
batteries betng used by communication device 102 or being charged by charging
station 102-1, the best or worst state of charge associated with batteries being used by

a subgroup of comnuunication devices 102 or being charged by a subgroup of
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charging stations 102-1, and/or at least one battery with a state of charge that s
greater than a percentage of the onginal full capacity of the batterv.

{0014} To charge one or more batteries on charging stations 102-1, or alternatively 1o
charge one or more batteres within one or more communication devices 102, each
battery or device may be docked 0 individual charging members {for example,
charging cradle 108 as shown i set 112b) or n a single charging member (for
example, charging statton 104 as shown in set 112¢) with maultiple charging cradles
{for example, charging cradles 106a-106x as shown in set 112¢). Non limiting
examples of charging configurations may include mutt-slot chargers and multi-
position cradies for charging mwdtiple batteries or batieries within conununication
devices, and single-slot chargers and single slot cradles for charging mdividual
batteries or batteries within communication devices.

0015} In accordance with some embodiments. charging members of aset 112
communicate with each other directly via a wired or wireless commuication netwark,
§t will be appreciated that the commumcation system, in accordance with the present
myention, can be a wireless commumication system, a wired conununication system, a
broadeast conununication system, or any other equivalent communication system,

For example, the communication svstem can function witdizing any wireless radio
frequency channel, for example, 3 one or two-way messaging channel, a mobife
celiufar telephone channel, or a mobile radio channel. Stoularly, it will be appreciated
that the commumnication systent can function utilizing other fvpes of conununication
channels such as Institute of Electrical and Electronics Engineers (IEEE) 802,11,
TEEE 802.16 andfor Bluetooth channels. Further, it wall be appreciated that the
communication svstem can function atilizing a wireline comnmumnication channel such
as a focal ares natwork {(LAN) or 3 wide area network {WAN) or a combination of
both, The LAN, for example, can employ any one of a number of natworking
protocols, such as TCP/P (Transnussion Control Protocol/intemet Protocol),
AppleTalk™ 1PX/SPX (Inter-Packet Exchange/Sequential Packet Exchange), Net
BIOS (Network Basic Input Quiput System) or any other packet structures to enable
the communication among the devices and/or chargers. The WAN, for example, can

use a phyvsical network media such as X 25, Frame Relay, ISDN, Modem dial-up or

s
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other media to connect devices or other focal area networks. In the following
description, the tenm “communication system” refers fo any of the svstems mentioned
above or an equivalent.

[6e] Suvalarly, it will be appreciated by one of ordinary skill in the art that cach of
the charging member 102 can be a charger itself or a wireless communication device,
a wired communication device, a broadeast communication device, or any other
equivalent conynunication device mcorporating a rechargeable battery.  For exanple,
the communication device can be @ mobife computing device, a mobile celiudar
ielephone, a mobile radio data terminal, a mobile cellular telephone having an
attached or inteprated data termunal, or a two-way messaging device. Sinularly . the
communication device can be any other electronic device such ag a personal digital
assistant or a laptop computer.  In the following description, the term “device™ refers
to anv combination of the devices mentioned above or an equivalent.

{17 Wheo charging members 102 communicate with each other, mdividual
charging members may operate in the same coverage areaocation or in ditferent
coverage areas/locations. For example, charging members 102 in set 1128 are
operating in coverage avea 1 and coverage area 4 (1.2, the respective coverage areas of
access points 11da and 114d), the charging members 102 in set 112b are operating in
coverage area 2 (1L.e., the coverage area of access pomt 114b), the chargmyg members
102 in set 112¢ are operating in coverage area 3 {1.e. the coverage area of access
point 1 14e) and the charging members 102 in set 112d are operating in coverage areg
4 {i.e., the coverage area of access pomnt 114d).

[0018] In accordance with some embodiments, subseguent {0 a charging member {for
example, a commurucation device 102) baing docked in & charging cradle or
subsequent {0 a batterv being inserted into a charging member (for example, charging
stattons 102-13, a provessor on the charaing member 102 may identify a docking
connection between the communication device and the charging cradle or between the
battery and the charging station. In response to 1dentifying the docking connection,
each charging member 102 mav send intraductory information with, for example,
device information, baitery mformation, and/or location iformation o introduce that

charging member to other charging members 102 on the same network. Each
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charging member 102 may transmit {broadcast or multicast) s information within the

[ utilized communication system so that any charging member 102 wathin its
fransnussion range andfor on its network can receive the information. 1t should be

l noted that each charging member 102 may also wansit other information 1o other
charging members 102 within its transmission range and/or on s network.
{0019} A non-limiting example of the device mformation transmitied by each
charging member 102 mav include 3 unique identifier associated with charging
member 102 andfor an address assigned to charging member 102, A non-himiting
example of battery information transmitted by each charging member 102 may
include a current state of charge ov a state of health of the battery being used or
charged by the charging member. A non-limiting example of location information
transmuilted by each charging member 102 may include a location dentifier
progranuned into the charging member, an associated address of each access point
detected by the charging member andfor the measured signal strength between the
charging member and sach detected access point. The measured signal strength
mcluded in the location information may be an average of the measured signal
strengths over a time period. For example, the measured signal strength sent in a set
of wformation transnutted from device 102a may be an average of the measured
stgnal strengths between device 102a and access pomt 114¢ that was recorded by
device 102a over ¢ few minutes. Tt should be noted that other device information,
batterv ndormation and/or locaiton mformation may be transmitted m the information
sent from each device 102,
{0020} Subsequent to transmitting the introductory information, while, for example,
conununication device 102a is docked in charging cradle 106a, conunonication device
102a may periodically transnut information with the device mnformation, battery
mformation and location information 1o other charging members in sets 1132a-112d
with docking comnections. In other words comwnunication device 102a may
pentodically send mformation 1o other communication devices 102 that are docked in
charging cradles and other charging stattons 102-1 that are currently charging
batteries. Accordingly. information transmitted from each charging member 10210

one focation may include one or more common programnmed focation iformation

~3
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andfor addresses with different signal strengths.  Information transmitted from
charging members 102 1 distinet locations may mclude distinet programmed location
mformation and/or addresses for one or more access pomnts m each distinet location,
wherein the programmed location information andior the address{es) in a first focation
may be different from the programmed location information and/or the address{es) in
a second location. For example. information transmutied from each conununication
device in set 112a will include the addresses for access pomts 11da and 114d and the
measured signal strength between each commumication device in set 112a and access
pomnts 1ida and 114d. Simslarly, information transmutted from cach communication
device i set 112b will include the address for access pomt Hdb and the measurad
signat strength between each commumication device i sel 112b and access point
114b: mformation transmitted from each compmurmcation device inset 112¢ will
include the address for sccess point 11de and the measured signal sirength between
gach commumcation device w1 set 112¢ and access pomt 1lde; and information
ransmitted from each charging station 1021 i set 112d will mclude the address for
access pomt 1 14d and the measured signal strength bebween each charging station
102-1 in set 112d and access point 1144,

{00211 Subsequent to each charging member 102 1n sets 112a-112d having a docking
connection, each charging member 102 may receive the information fransmitted from
other charging members 102 i sets 112a 112b, 112¢ andfor 112d that also have
docking connections. A processor in each charging member {02 in sets 1128-112d
that has a docking connection mav ase the mformation generated by the charging
member and the information received by the charging member to buld a list of
charping members with docking connections. The List may inclode all charging
memnbers in a given location (1.e.. charging members that detected the same access
point(a ) or seb-groups of charging members in the given location. A ranking
component i each charging member 102 may defined and charactenze locations
from which information is recerved and may apply a label to each location. Consider
for example that twenty four commumcation devices in set 112a are docked in
charging cradles in the fivst and fourth locations {f.e., coverage area | and coverage

area 4), the ranking component in each of the twenty four communication devices m
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set 112a mav apply a first {ocation label and/for a fourth location {abel to the
mformation assoctated with those communication devices that are deternuned to be in
the tirst and/or fourth locations {i.e.. those communication devices that detected
access point 114a and 114d}.

00221 The ranking component 1 each of the twenty four communication devices in
set 112z may also group the twenty four conununication devices in set 112a o sub-
groups and tabel each sub-group. For example, the ranking component in each of the
twenty four communication devices in set 112a may create foar sub-groups for the
fivst location and label each sub-group. Thereafler, when the ranking component in
each of the twenmty four commurication devices in set 112a ranks the Hst(s) with the
sub-groups of devices m the first location, the hisi{s) in each of the twenty four
communication devices may include the six devices that are assigned 10 each sub-
group. Accordingly, the ranking components for each of the twenty four
conumication devices in set 1 12a may rank four distinet hists for the first location,
each of which may be assoviated with a sub-group and include the six commurtcation
devices in the sub-group. Alternatively. the ranking components for each of the
twenty four convnunication devices m set 112a may rank one list for the first location
and identify the sub-groups in the hist. It should be noted that this is only an example,
Any pamber of communication devices and/or charging stations may be inchuded in
the lists, groups and sub~groups described heremn,

{0023} The ranking component in each charging member 102 may use one or more
pradefined selection filter criteria to filter in or out information received from one o
more charging members with docking connections. For example, the ranking
component in commuucation device 102a may only include, in the Hst, information
received from commmunication devices with similar hardware configuration as
communzcation device 102a  In some embodiments, the ranking component m aach
charging member 102 may also apply a bardware configuration label to information
associated with each charging member; such that information assomated with
charging members with simular hardware configurations may have the same label and
the entries that are associated with the charging members included in the hst may be

filtered based on the hardware label. In other embodiments, when each charging
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member 102 generates information, the charging member mav apply a hardware
configuration {abel to the generated wformation.  Sobsequent to receiving mformation
with a hardware label. the ranking component in each charging member 102 may use
the hardware label o the packet to filter the information into or out of the kst In
another example, the ranking component in communication device 102a may only
mclude, in the hist, information recetved from charging members within the same
focation as communication device 102a {i.e., conununication devices that detected the
same access point{s} as communication device 102a}.

[0024] Subsequent to Altening the list, the ranking component in each charging
member 102 may use one or more predelined ranking filters to sort the List and rank
the entries associated with charging members in the list. For example, the ranking
component in each charging member 102 may ose the predefined ranking {ilter (o sorl
the list and may use one or more predefined indication filters to, for example, indicate
that the charging member whose battery has the highest state of charge and/or best
state of haalth is the first charging member in the Hst, (ndicate the charginyg member

with the next highest state of charge or next best state of health is the next charging

%
member in the lst, and so on. The ranking conponent i each charging member 102
may also assign two or more charging members o the same ranking position based on,
for example, a ratio associated with the total number of charging members in the Hst.
Constder, for example, that the ranking component in each communication desvice in
set 112a creates a list with twenty four conununication devices in set 112a. The
ranking component i1 each communication device in set 112a may divide the group

of twenty four communication devices info sub~groups. For example, the ranking
component may divide the group of twenty four communication devices into four sub-
groups, each with six communication devices.  The ranking component may rank a
commuunication device associated with a sub-group and with the highest state of
charge andfor best state of health as the first communication device for the sub-group.
Therefore, the hist for the communication devices in set 1123 would include fonw
communieation devices that are ranked as the first communication device for each

sub~group.

G
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0023 In some emboduments, if when using the ranking critena to select one
charging member for each position in the hist, the ranking component in each charging
member 102 deternunes that two or more charging members should occupy the same
position i the Hst, the ranking component may figther sort the charging members in
the same position in the list based on a predefined sorting criteron. Non-hmiting
examples of a predelined sorting criterion include the device identifier or the capacity
of the battery associated with the charging member. Accordingly, all charging
members in sets §12a-112d wsing the same selection filter, ranking filter and
ingdication filter may penerate the same list.

[0026] Subsequent to cach charging member 102 ranking ite hst, when a charging
member deternunes that 1t s associated with a predefined rank in the hists generated
by all charging members using the same selection filter, ranking filter. and indication
filter, the charging member may provide an indication andfor display the list to a user.
For example, if communication device 102e is the highest ranked device in the lisis
genarated by all charging member using the same selection filisr, ranking filter, and
mdication filter. comununication device 102e may provide an indication to the user via,
for example, a predefined hght-enutting diode (LED) blinking pattern. In ancther
example, commumication device 1062e may have s backhight turned on and the other
charging members in sefs 112a, 112b 112¢ and/or 112d with the same list as
comununication device 102e may have thewr backlight twroed off. In an embodiment,
the charging members in a location may mclude a motion detection sensor and the
backlight of a charging member associated with a predefined rank may be turned on,
for example, when motion is detected by the motion sensor and an indication is
provided to that charging member. In another embodiment, the backlight of the
charging member associated with a predefined rank may be turnad on, for example,
whan a button or touch panel 1s activated on any charging member, with a docking
connection. that generated the same hist as the charging member in the predefined
rank and an indication is provided from the charging member with the activated touch
panal or hution o the charging member 10 the predefined rank.  Aclivating the

indication on the charging member in the predefined rank via the motion sensor or via
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an activated button or touch panel of a charging member in a charging cradle is usefud
n preventing image bam in the charging member assoctated with a predefined rank.
{00271 In an embodiment, the charging members in a location may also mclude a
motion detection sensor and/or a RFID reader configured to read information, for
example, from a badge that includes device/usage profite imformation. The profile
wnformation may include a bist of device features andfor preferences and ranking
criterta. Whan mwotion is detected or mformation is read by the RFID reader, the
charging member with the motion detection sensor and/or RFID reader may broadeast
an event alert to other charging members within a given location. Subsequent to
recetving the event alert, the charging mermber in a predefined rank may activate its
display.

{6028} While docked in the charging cradle. to conserve bandwidth, those charging
members whose entries are not in a given posttionrank in the hist mav transmit
mformation less freguantly than those charging members whose entries are in the
styven position. After a charging member loses s docking connection {also referred
to herein as a charging member with a termanated docking connection), the charging
mermber may fransmit a farewell packet so that each charging member may remove
the charging member with the terminated docking connection from s ist. The
charging member with the terminated docking connection may maintain its hist and
display the list to a user. The user may use the list provided by the charging member
with the terminated docking connection to locate another charging member, for
axample, a charging member i the list with a rank that is lower or higher than the
charging member with the termunated docking connection.

(0297 In an embodiment, a charging member associated with a predefined rank may
be reserved by a user. For example, the user may select and reserve a charging
member in a predefined rank before removing the charging member from s charging
cradle. Consider for example that the user bas removed the first ranked charging
mernber from its docking connection, 1f the user determines afler some time that the
first ranked charging member is no longer suitable, the user may send a reservation
request from the fivst ranked charging member (0 the next ranked charging member in

the list. Subsequent to receiving the reservation request, the charging member being
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reserved (for example, the second ranked charging member) mav disable any
mndication for a predefimed time period. In some embodiments, subsequent to
receiving the reservation request, the reserved charging member mayv send out a
farewell packet so that the reserved charging member can be removed from the lists
generated by other charging members and the next charging member in the hist can
determine that 1t is assoctated with an entry n a predefined position in the list and
provide an mdication to the user. In other embodiments, the reserved charging
member mav send oud a fareveell packet when 1t 1s removed from its charging cradle
within the predefined period. I the reserved charging member is not removed from
its charging cradle within the predefined penod, the reserved charging member niay
reactivate ifs indication, when such indication is appropriate, or begin transmitting its
mformation.

{00301 FIG. 2 is a block diagram of a charging member used in accordance with some
ambodiments. Charging member 102 mcludes a conumunications wmi 202 coupled to
a common data and address bus 204 of a processimg umt 203, Device 102 may also
mnclude one or more peripherals. for example, a radio frequency identifier {RFID)
reader confligured to scan RFID tags or badges. Processing uni 203 may include a
mcroprocessor 206 coupled, by the common data and address bus 264, 1o a memory
216 and to a display midicator 210,

{00311 Communications unit 202 may also include a wired network connection.
Communications unit 202 may alse ichude an (radio frequency ) R¥ interface 209
configurable to communicate with network components, and other user equipment
withm its commucation range. Communications unit 202 may include one or more
broadhand and/or narrowhand transcervers 208, such as an Long Term Evolution
{LTE} transcetver, a Third Generation {3Q) (3GGP or 3GGP2) transcetver, an
Agsociation of Pablic Safety Commumcation Officials {APCO) Project 23 (P25)
transcerver, a Digital Mobile Radio (DMR) transceiver, ¢ Terrestrial Trunked Radio
(TETRA) transcetver, a WiMAX transceiver perhaps operating in accordance with an
TEEE 802,16 standard, andf/or other simitar type of wireless transcetver configurable
o conununicate vig & wireless network lor infrastructure communications,

Communications unit 202 may also include one or more local area network or
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personal area netveork transceivers such as wireless local area network transcetver as
previously described.

0032} Memory 216 may store operating code associated with one or more of a hist
bailder 212, a selection fter 214, a ranking enging 218, an indication filter and a
focation engime 222 and for performing one or more of the steps set forth in FIG. 4.
[0033] FIG. 3 15 a block diagram of a ranking mecharusm used in accordance with
some embodiments. Ranking mechanism 304 (also referred to as ranking component
hereiny may execute functions provided by one or more of ist builder 212, selection
fifter 214, ranking engine 218, indication filier and location engine 222, For ease of
llustration, the functions executed by ranking mechamsm 300 are grouped into a
receiving block 302, a charactenization block 344, a selection block 306 and a ranking
block 308, Receiving block 302 obtamns information assoctated with ranking a group
of charging members. The mformation obtained by receiving block 302 may be
generated by a charging member on which recetving block 302 is executed and may
be information receivad by the charging wmember. Characterization block 304
identifies and defines charactenistics associated with the oblained information.
Characterization block 304 may label the obtained information with identified
characteristics. Selection block 306 removes imnformation from or adds mformation to
the list according to a predefined selection criterion. Rankimg block 30¥ sortsfranks
entries 10 the Bist according to a predefined ranking criterion and uses a predefined
ndication {iter to mndicate when an entry in the list i1s associated with an indication
criterion.  Ranking mechanism 300 m each charging member 1 a group of charging
members using the same selection filler. ranking filter and indication filter may
generate the same list.

[0034] FIG. 4 1s a flowchart of a method of energy management executed within each
charging member n a group of charging members (n sccordance with some
embodiments. At 405, the charging member wdentifies a docking connection. At 410,
responsive to the identifving, the charging member transmits, 1o charging members
with docking connections, mformation for rankmg the charging member m a list of
charging members with docking connections. At 413, the charging member recerves

at least one set of mformation transmitted from at least one second charging member
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with at least one second docking connection. The al least one set of information
mcludes information for ranking the at least one second charging member in the st
AL 420, the charging member uses the information transmitted by the charging
member and the af least one set of information received by the charging member o
build the list. AL 423, the charging wember uses at least one of a predefined selection
fitter and predefined ranking filter to filter entries in the list, sori entries in the list, snd
rank the eniries. Each entry m the list 15 associated with a charging member with a
docking connection in the group of charging members. At 434, the charging member
determunes based on a predelined indication filier that an entry in the hst that is
associated with the charging member 13 ranked at @ predefined position iy the fist and
provides an indication subsequent to the determunation.

{0033} In the foregoing specification, specific embodiments have been deseribed.
However, ane of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the ivention as sef forth in
the claims balow. Accordingly, the speeification and figures are 10 be regarded in an
iltosirative rather than a restrictive sense, and all such modifications are intended 1o be
mcluded within the scope of present teachimgs.

[0036] The benefits, advantages, solutions to problems, and any element(s) that may
cause any benefit, advantage, or solution to vecur or become more pronounced are not
{0 be construed as a critical, required, or essential features or elements of any or all
the claims. The invention s defined solely by the appended claims including any
amendments made during the pendency of this application and all equuvalents of those
claums as 1ssped.

{0371 Moreover in this document, relational terms such as first and second, top and
hottom, and the like mayv be used solely to distinguish one entity or action from
another entity or aciion withoul necessarily requiring or implying ayy actual such
relationship or order between such entities or actions. The terms "comprises,”

o

"comprising,” “has”, “having.” “includes”, “incinding.” “containg”, “cordaining” ot
any other vartation thereof, are intended (0 cover a non-exclusive nclusion, such that
a process, method, article, or apparatus that comprises, has, inclades, contains a st of

elements does not include only those elements but may include other elements not

13
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expressly histed or inherent to such process, metheod, article, or apparatus. An clement
proceeded by “comprises .. a”, “has .. a”, “includes . a”, “containg . a” does not,
withint more constraints, preciude the existence of additional identical elements in
the process, method, article, or apparatus that comprises, has, inchudes, contams the
element. The ternw “a” and "an” are defined as one or more wnless explicitly stated
otherwise herein. The terms “substantiallv ™, “essentiallv ™, “approxamately ™, “about”™
or anv other version thereof, are defined as being close to as understood by one of
ordinary skilf in the art, and in one non-limiting embodiment the term is defined to be
within 10%, m another embodiment within 3%, in another embodiment within 196
and i another embodiment within $.5%. The ferm “coupled™ as used herain is
defined as connecied, although not necessarily divectly and not necessanidy
mechanically. A device or structure that is “configored™ in a certain way is
configured 1 at least that way, but may also be configured in ways that are not histed.
[0038] It will be appreciated that some embodiments may be conwprised of one or
more generic of specialived provessors (or “processing devices™) such as
mucroprocessors, digital signal processors, customized processors and field
programmable gate arrays (FPGAs) and unique stored progran: instructions (including
hoth solfware and firmmware) that control the one or more processors to implement, in
conjunction with certain non-~-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively, some or all functions
couid be implementad by a state machine that has no stored program mstructions, or
i one or more application specific integrated civeuits {ASICs), in which each function
or some combinations of certain of the functions are implemented as custom logic.

Of course, a combination of the two approaches could be used.

[0039] Moreover, an embodiment can be muplemented as a conypuier-readable storage
medium having computer readable code stored thereon for programming a computer
{e.g., comprising a processor) to perform a method as deseribed and claimed herein,
Exanyples of such computer-readable storage mediums include, but are not limited to,
a hard disk, a CD-ROM, an optical storage device, a magnetic storage device, a ROM
{Read Only Memory), a PROM (Programmable Read Only Memory), an EPROM

{Erasable Programumable Read Only Memory), an EEPROM (Elecinically Erasable

iH
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Programmable Read Only Memorv} and a Flash memorsy. Further, it is expected that
one of ordinary skill. notwithstanding possibly significant effort and many design
choices motivated by, for example, available time, current technology, and economic
considerations, when guided by the concepts and principles disclosed hereitr will be
readily capable of generating such software instructions and programs and ICs with
nunimmal expertmentation.

{0040} The Abstract of the Disclosure is provided 1o allow the reader fo quickly
asceriain the nature of the technical disclosure. M is submitted with the understanding
that it will not be used to interpret or limut the scope or meaning of the claims. In
addition, in the foregoing Detatled Description, it can be seen that varicus features are
grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure 1§ not to be imterpreted as reflecting an
mntention that the clamed embodiments require more features than are expressly
recited i each claim. Rather, as the following claims reflect, inventive subject nxatter
feg iy fess than all features of a single disclosed enmbodiment. Thus the following
clanms are hereby mcorporated into the Detaled Description, with each claim

standing on s own as a separately clatmed subject matter,



WO 2015/164252 PCT/US2015/026647

Claims

We claim:

I A method, comprising

identifving, by a charging member in a group of charging members with
docking connections, one of a docking connection between the charging member and
a charging cradle and a docking connection between the charging member and a
battery;

responsive to the identifying, transnuiting, by the charging niember to other
charging members i the group, information for ranking the charging member m a fist
mcluding entries for one or more charging members in the group of charging
members;

recetving, by the charging mamber, at least one set of information transmifted
from at least one second charging member m the group of charging members, wherein
the at least one st of mlormation includes information for ranking the at least one
second charging member in the list

generating, by the charging mamber, the hist using the mformation transmitfad
by the charging member and the at least one set of information recaived by the
charging member;

using, by the charging member, at least one of a predefined selection filter and
a predefined rankang filter to filter entnes s the Bist, sort entries i the list, and rank
the entries, wherein each entry i the list 15 associated with a charging member with a
docking connecticn and i the group of charging members; and

determuning, by the charging member. basad on at {east one predefined
mdication filter that an entry in the list that 1s associated with the charging member is
ranked at a predefined position 1o the list and providing an indication subsequent to

the deternuning.

is
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2. The method of claim 1, wherem the predefined indication filter, the predefined
selection filier and the predefined ranking filter includes at least one of a hardsvare
configuration selection criterion, a focation selection criterion, and a hardware
operation status criteston.

3 The method of clatny 1, wherein the hist is configured to include one of all

charging members in a location and sub-groups of charging members in the location.

4. The method of claim 1, further comprising characterizing, by the charging
member, at least one of

the at least one set of information received by the charging member and
{abeling the at least one set of iformation received by the charging member
according to a charactenzation; and

the inforreation transnutted by the charging member and labeling the

mformation transmitted by the charging member according 1o the charactenization.

5 The method of claim 1, wherein the mformation transmitied by the charging
member incloades at least one of device information, battery mformation and location

nformation.

6. The method of claam 1, wheremn the providing comprises providing the
indication using one of a predefined blinking pattern and a backlight on the charging

meniber,

7. The method of claim 1, further comprising at least one of”
detecting motion and providing the indication responsive {o detecting the
motion: and

recetving an alert and providing the mdication responsive 1o receiving the alert.

14
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5. The method of claim 1, further comprising maintaiing the list such that the
fist is the same as a bist generated by each charging member in the group that used the
at least one predefined indication filter, the predefined selection filter and the

predelined ranking filter.

9. The method of claim 1, Turther conprising one ol
detecting a termination of the docking connection and transmitting a farewsd
packet to the charging members in the group with docking connections; and
recerving a farewell packet rom a charging member with a fernunated
docking connection and removing an entry for the charging member associated with

the farewell packet from the hist.

10, The method of claym 1, lurther comprising receiving 4 reservation request and
dizabling the indication for a predelined period subsequent to receipt of the

reservaiion request.

L A system. comprising:
a group charging members each of which includes a docking connection,
wherein each charging member in the group comprises:

a processor for identifving the docking connection;

a {ransceiver, responsive {0 identifving the docking connection, for
transitiing information to other charging members in the group and for
recetving at least one set of information transmitted from another charging
member in the group, wherein each charging member generates a hst using the
information transnutied by the charging mwember and the at least one set of
information received by the charging member; and

a ranking component for filtering enines m the list, sorfing entrigs in
the list, and ranking entries in the list according to at least one of a predefined

sefection fitter and a predefined ranking Glter, wheremn each entry in the hist 1s

3
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associated with a charging member with a docking connection and in the
groap of charging members,

wherein each charging member in the group 1s configured 1o determine
based on at least one predefined mdication Giter that an entry i the List that is
associated with the charging member is ranked at a predefined position m the
list and provide an indication subsequent to the detersunation, and

wherain, the list is the same as a list generated by sach charging
member m the group that used the at {east one predefined indication filter, the

predefined selection filter and the predefined ranking Hilter.

12, The svstem of claim 11, wherain the predefined indication filter, the
predefined selection filter and the predefined ranking filter includes sl least one of a
hardware configuration selection criterion, a location selection criterion, and a

hardware operation status criferion.

13, The system of claim 11, wherein each charging member in the group 1s forther
configured to at least one of!

characierize the at least one set of information recetved by each charging
member n the group and label the at least one set of information according to a
characterization, and

characterize the information fransmitted by each charging member o the
group and label the information transmitied by each charging member in the group

according to the characterization.

4. Thesvstem of claim 1, wherein the display on each charging member in the
group 1s further configured to one oft
provide the indication using one of a predefined blinking pattern and a

backiizht on each charging member m the group;
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detect motion and provide the indication responsive to detecting the motion;

and
recetve an alert and provide the indication responsive 10 recetving the alert.
15, The system of claim 11, wherein each charging member in the group is forther

configurad to detect a termination of the docking connection and fransmit, via the
ranscetver, a farewell packet to the other charging members i the group with

docking connections.

%
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{ START )

A CHARGING MEMBER IDENTIFIES A DOCKING CONNECTION 405

k

RESPONSIVE TO THE IDENTIFYING, THE CHARGING MEMBER
TRANSMITS, TO CHARGING MEMBERS WITH DOCKING
CONNECTIONS, INFORMATION FOR RANKING THE CHARGING 410
MEMBER IN A LIST OF CHARGING MEMBERS WiTH DOCKING
CONNECTIONS

THE CHARGING MEMBER RECEIVES AT LEAST ONE SET OF
INFORMATION TRANSMITTED FROM AT LEAST ONE SECOND
CHARGING MEMBER WITH AT LEAST ONE SECOND 415
DOCKING CONNECTION, THE AT LEAST ONE SET OF
INFORMATION INCLUDES INFORMATION FOR RANKING THE
AT LEAST ONE SECOND CHARGING MEMBER IN THE LIST

THE CHARGING MEMBER USES THE INFORMATION
TRANSMITTED BY THE CHARGING MEMBER AND THE AT LEAST

ONE SET OF INFORMATION RECEIVED BY THE CHARGING 420
MEMBER TO BUILD THE LIST
THE CHARGING MEMBER USES AT LEAST ONE OF A
PREDEFINED SELECTION FILTER AND PREDEFINED RANKING 425

FILTER TO FILTER ENTRIES IN THE LIST, SORT ENTRIES IN THE
LIST, AND RANK THE ENTRIES

THE CHARGING MEMBER DETERMINES BASED ON A
PREDEFINED INDICATION FILTER THAT AN ENTRY IN THE LIST
THAT IS ASSOCIATED WITH THE CHARGING MEMBER {8 430
RANKED AT A PREDEFINED POSITION IN THE LIST AND
PROVIDES AN INDICATION SUBSEQUENT TO THE
DETERMINATION

END

FIG. 4
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