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BATTERY TEST REPORT SYSTEM AND METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

{001 This application claimy priovity from and the besefit of LS. Provisiosal
Application Serial No. 627128 375, entitled "CONSUMER BATTERY TESTER REPORT
NOTIFICATION XYSTEMT, filed Mar. 4, 2013, which s hereby incorporated by

reference for all purposes,

BACKGROUND

{002} The disclosure relates generally to the field of batterics and batiery tosters,
More spectheslly, the present disclosure relates o g battery fester report notification

system: and methed.

{0083]  This section 1s intended to introduce the reader to various aspects of art that
may be related to varions aspeets of the present disclosure, which are described
betow. This discussion is believed to be helplul in providing the reader with background
information to facilitate a better understanding of the various aspects of the present
discloswre. Accordingly, i should be understood that these stalements are to be read in

this light, and not as admissions of pricr art,

{a004] It may be desirable to test batteries to determine 8 condition {e.g., a healthy of'a
tosted battery.  For example, batiery test systems may be coupled o the batiery and
configured to provide information velated to the health of the battery. In some cases, a
tester (e.g., an operator performing the testy may input information speciiic to the battery
undergoing the test. Depending on the configuration, the tester yaay manually control the
battory tost systam to print a report of the health of the battery, or the battery tost system
may automnatically primt the report. Unfortunately, such reporls are easily lost and

penerally lack more than a bare minimum of information. Accordingly, improved battery
g AN { p



WO 2016/140805 PCT/US2016/018434

tester equipment, and improved reports generated by the battery tester equipment, is

desired.

SUMMARY

{00851 A summary of certam embodiments disclosed herein is set forth below, R
should be understood that these aspects are presented merely to provide the reader with a
brief summary of certain embodiments and that these aspects are not intended to Hmit the
scope of this disclosure. Indeed, this disclosure nay encompass a variety of aspeets that

may not be sot forth below.

[0086]  The present disclosure relates to & system having a vehicle hattery tester
configured fo test at least one condition of a vehicle battery and to transmit battery
condition information relating o the at least one condition of the vehicle battery to a
server.  The system also inclades the server, which is configured to receive the battery

condition information from the vehicle battery tester and fo transimil, to a consumer, &

report generated based at least in part on the hattery conditton information.

{0087 The present discloswre also relates to a method of reporting vehicle battery
information to an owner of a vehicle battery.  The method mcludes testing the vehicle
battery, via a battery tester, for at least one vondition of the vehicle battery, determining a
geographic index factor, an environmental index thetor, an equipment biay factor, or a
gombingtion thereof, snd determining an adjusted performance metrie for the vehicke
battery, where the adjusted performance metrie includes an adpustment for the geographic
index factor, the cnvironmental dex facter, the equipment bias factor, or the
combination thercol, The method also meludes generating a report of the vehicle baltery
having at least the adjusted performance metric, transmitting, from the battery tesier to a
server, the at least one condition of the vehicle battery, the report of the vehicle battery,

or both, and wansmiting, from the server to a consumer, the report of the vehicle battery.

pd
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[0608]  The presemt disclosure also relates to a battery report transmission system,
including a server configured to recetve at least one battery test result of a battery of o
conswmer, to receive a preferred type of communication of the consumer, 1o generate a
battery test report based at least in part on the at least one battery test result of the battery,
and o trapsnut the batlery test report to the consumer via the preferred type of

commuatication of the consumer.

DRAWINGS

10009]  Vanious aspects of this disclosure may be better understood upon reading the

following detatled deseription and upon reference to the drawmngs m which:

(G010} FIG. | {s a perspective view of & vehicle having a batfery system configured in
accordance with present cmbodiments to provide power for various componans of the

vehicle:

{811 FIG. 2 i3 a schematic envbodiment of a system configured to test a battery and
generate & report based on the test of the battery, in accordance with an aspeet of the

present disclosure;

{00127 FIG. 3 18 g process How diggram illustrating an embodiment of a method of
festing a baﬁei‘y and generating/distributing a report based on the test of the battery {e.g.,

via the system of FIG. 2), in accordance with an aspect of the present disclosure;

{0013}  FIG. 4 15 a process flow diagram llusirating an embodiment of a method of
tosting a battery and generating/disteibuting a veport based on the {est of the battery {e.g..

via the system of FIG. 2). in accordance with an aspect of the present disclosure; and

[014]  FIG. § iy a display tHustrating an embodiment of the report generated by the

systen of FIGL 2, inaccordance with an aspect of the present disclosure.

fad
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DETAILED DESCRIPTION

[BO15]  One or more specific embodiments will be deseribed below. In aw effort to
provide 8 concise description of these cwbodiments, not all features of an actual
implementation are described in the speeification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design project,
numerous inplementation-specific decisions must be made to achieve the developers
specific goals, such as compliance with system-related and business-related constraints,
which may vary from one implementation to another. Moreover, it should be appreciated
that such a development effort mught be complex and time consuming, but would
nevertheless be a routine undertaking of design, fabrication, and manufacture for those of

ordinary skill having the benefit of this disclosure,

{0016]  In sccordance with embodiments of the present disclosure, @ battery test and
report system includes a battery tester configured fo tost batteries. The batlery tester may
be configured to test any type of battery system, battery module, or battery cell {e.g.,
lead-acid, Hithiomeion {Li-ton]) for at least one battery condition.  For example, a
consumer may bring a vehicle having a vehicle battery to a participating location (e.g.,
service center). The vehicle battery may be tested by the battery tester at the participating
focation (8., service center). The battery tester may include a mudtimeter configured o
test an electric current, a voltage, a resistance, a charge rate, a discharge rate, crank amps,
cold crank asmps, andfor other conditions of the battery. The battery tester may also
include an identilication reader that identifies the battery being tested. For example, the
battery tester may inclode a scanner that determines a type of the battery (e.g., 8 prinary
or secondary batterv, & lead-acid battery, a lithium-ion [Li-ion] battery).  The
identification reader may also identily other parameters of the battery, such as a vehicle
in which the battery is disposed, an owner of the battery, andior other information.
Alternatively, battery and/ov consnmer identification information may be entered into the
battery tester, or into 8 separgte component {e.g., such as an on-site compuder) manually.

In embodiments in which a Livion batiery is {ested {e.g,. as described above), the battery
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tester may be capable of recaiving information communicated to the batiery tester by the

Li~-ion battery, in some cases to facilitate a more accurate identitication of the battery.

{B817]  The battery test and report system may also jochude @ commumcdtion hub and
g server.  The battery lester {or an intervening device, suach as the on-sife computer
deseribed above) may communicate test results to the server vig the communication hub,
For example, the communication bub may inchude g wired (2.g., Ethernet) connection, a
wireless {eg, Wi-Fi, Bluetooth, cellular connection, or any other wireless
conynunication  protocol) conpection, or some  combination thereol that onables
transmission of the test results from the battery tester {or the intervening device, such as
the on-site computer) to the server, The server may be a local server or a cloud based

erver that receives the battery test results from the service conter (2., from the battery
tester or from the op-site computer). The server may then communicate a report having

the battery test results 1o the consumer.

[0018]  For example, the report referenced above may be generated by the server after
the server reeeives the batlery fest resulis from the service cemter.  Additionally or
alternatively, some or all of the report may be generated at the service center {e.z, by the
battery tester, the on-site computer, some other computing component, or @ combination
thereod), and communicated to the local or cloud based server.  In some smbodiments,
the battery test resulis {or report) received by the local or cloud based server may be
stored (e saved) in a database. Thus, if one batfery 1y tested multiple times over a
course of the battery’s life, the multple test resulis (or reports) may be saved to the
server. I some embodiments, reports may be generated having advanced analyvtios that

include analysis of the multiple test results, as opposed to analysis of a single fest rosult.

{0019 Further, the local or cloud based server of the system, or sorvice center
equipnent {e.g., the battery tester, the on-site computer, or some other components of the
system, may include a geographic indicator, an eovirommental mdicator, or both. The
geographic indicator may be g measurement device that determines geographic indexes

{e.g., altitude) at the location andfor thine of the battery test. The environmental indicator
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may be a measorement device that determines environmental indexes (0.2, ambient
temperature, weather, pollution, or humidity} at the locatton andfor time of the battery
test. The geographic and savironmental indexes may be communicated along with the
baftery test results, and may be incorporated info the battery test report. For example,

conditions of the battery tested by the battery tester may be contextualized with the
geographic andfor covirommental fndexes.  Specifically, a performance metie or
estimated life span of the battery test report may take geographic andor environmental

indexes at the time and ocation of the battery test{s) into account.

10020]  In accordance with present embodiments, the report may be communicated o
the comsumer via a computer based message (e.g., e-mail, text message, soctal media

message or post, or some other computer based message), phone call, mail, other
connunication means, or a combination thereofl  Accordingly, the conswmer may
receive an aceurate, personalized report that is casily storable.  Further, the consumer
may provide a preferred means of communication, such that the report is fransmitted to
the consumer via the consumer’s preferred means of communication.  Indeed,

traditional confignrations, batlery reports way merely be printed at the service center and
given to the consumer. Printed batlery reports may be easily lost, and pay be inaccenrate

ancfor lacking useful information.

[B821]  To help tlostrate, FIGL 1 15 a perspeetive view of an embodiment of a vebiele
10, which may utilize a rogencrative braking system. Although the following discussion
is presented in relation to vehicles with regenerative braking svstems, the technigques
described herein are adaptable to other vehicles that capture/store electrival energy with &

hattery, which may Include electric-powered and gas-powsred vehicles.

{00221 As discussed above, it would be desirable for a battery 12 © be largely

compatible with traditional vehicle designs.  Accordingly, the baftery 12 may be placed
in a location in the vehicle 10 that would generally house a traditional battery system.
Furthermore, as will be described in more detail below, the battery 12 may be positioned

to facilitate managing temperature of the battery 12, For example, in some embodiments,

6
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positioning a battery 12 under the hood of the vehicle 10 may enable an air duct to

channel airflow over the battery 12 and cool the battery 12,

{023} In accordance with present embodiments, the baitery 12 may be lested by a
hattery tester 11 of a baittery test and report system 9 {e.g., &t a participating location ar
service centery. Por example, the battery 12 may include any number of battery moddes,
which may include any number of battery cells, For example, the battery 12 may be a
battery system having muliiple hattery modules, or the battery 12 may be g single battery
module baving nmltiple battery cells, or the battery 12 may be a single battery cell. Each
cell, modale, or system may be individually tested by the battery tester 11 In general,
the battery tester 11 tests at least one condition of the battery 12, module, or cell. For
example, the battery tester 11 may include a multimeter or other componert that
measures & voltage, an electric current, 8 resistance, a charge rate, a discharge ate, ov
another condition of the battery 12, although the battery tester 11 may test other
condifions as well. The battery test and report system 9 may then generate a report based
at izast in part on the condition(s) tested by the battery tester 11, and communicate the
report to 8 consumer or owner of the battery 12, These and other features will be

described in detai] with reference to the figures below,

[B024]  FIG. 2 is a schematic embodiment of the battery test and report system 9. In
the Hlustrated embodiment, the battery test and report system 9 includes the battery tester
Fi, o commumication hub 40, a server 42, and optionally a local computing device 44, In
other embodiments, additional or lfewer components may be otilized as parts of the
battery test and report system 9 {e.g., the local computing device 33 may be eliminated).
As previously described, the battory tester 11 is configured to test at least one condition
of a batiery {e.g., the battery 13 in the iHustrated embodiment), The battery tester 11 may
couple 10 one or more terminals 46 of the battery 12, and may measure a voltage, an
clectric corrent, a resistance, a charge rate, andfor g discharge rate of the battery 12, In
some embodiments, the baltery tester 11 may test other conditions of the baitery 12

andfor may determine identification parmuneters of the hattery 12, For example, when a
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consumer 50 brings the battery 12 (or a vehicle in which the battery 12 is disposed) to a
service center having the battery tester 11, the battery tester 11 may fest the battery 12
and may also determing @ type of the battery 12 {o.g.. leadsacid, Hithium-ton {Li-ton], or
any other suitable vehicle battery), a type of the vehicle 1 which the battery 12 i3
disposed, and/or may determine identification parameters of the ewner 50 {e.g., name,
address, ovother parameters). Alternabively, the conswmer SO (or a service representative
assisting the consumer 50) may enter a subset or all of the identification parameters {e.g.,
relating to the battery 12, the vehicle, andfor the consumer 30) into the local computing
device 44, In some embodiments, the battery tester 11 may be configured such that

identification parameters may be manvally entered into the battery tester 1L

[0025]  Afler completion of the battery test (e.g., by the battery tester 11 and of the
battery 12}, test results may be communicated to the server 42 by way of the
communication hub 40, For example, the communication hub 40 may facilitate
fransmission of formation to the server 42 from the battery fester 11, bom the local
computing device 44, or both. Thus, the server 42 may receive the battery test results and
any identification parameters (g, of the battery 12, of the vehicle, andior of the
consumer 30}, In genersl, the communication hub 40 may include a wireless router 52
{e.g., Wi-Fi router) or 8 wired connection 54 {e.g., Ethernet conmection), In geneml, the
battery tester 11 andfor the local computing devive 44 may transmit data (e the test
results) to the server 42 via any soitable wired or wiveless connection.  For example,
snitable wireless communication may inclode Wi-FL, Bluetooth, cellolar connection, or

any other wircless communication protoecol,

{026] In accordance with present smbodiments, the server 42 may be a local server
or a clond based server. For example, the server 42 may be mamtained on=site {eg., at
the service center in which the batiery tester 11 tests the battery 123, or the server 42 may
be maintained offsile (e.g., remotely). The server 42 may include a database 56 (eg,,
stored 1 8 memory 7 of the server 42) winch stores {e.g., saves) the test results recetved

by the server 42 andfor the wentification parameters received by the server 42, For
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example, the database 56 may include a number of user profiles (¢e.g.. a personal profile
for cach consumer 30, or for the cach particular battery 12 being tested). In certain
emhodiments, the battery 12 may be tested more than onee (o, at 2 st maintenance
visit and a second meintenance visit). Thus, test results of the battery 12 over fime may
be stored in a unigue battery prefile or consumer profile.  Over time, resulis o
performance meitries may be generated that track a perfornance, estimate life span, or
other condition of the battery 12 over a life span of the battery 12. Further, it should be
noted that each of the multiple battery tests referenced above {e.g., of a single battery)
may be administered in different locations (e, at various service centers). Each of the
multiple battery tests {e:g,, of the same battery) may be received by the same server 42,
which stores the multiple battery tests {e.g., from mulliple service locations) in the same

hattery profile or consuiner profile.

{827]  The batiery test results may then be fransmitied (e.g., communicated) from the
server 42 o the consumer M) In general, a battery test report may be communicated lo
the comsumer 5. The battery test veport may be generated by a processor S8 of the
server 42 {e.g., after receiving the hattery test results and identification information from
the battery tester 11 andfor the local computing device $4). For example, the memory 57
of the server 42 may elude mstructions stored therem that, when executed by the
processor S8, cause the processor 58 to carry owt certain acts, such as genersting the
report frem the battery test resulis received by the server 42 and/or sending the report to

the consumer S0,

[028]  In some embodiments, the battery test report may be generated by the battery
tester 11 amlior the local computing device 44 {e.g., where the battery tester 11 andéor the
local computing device 44 inclade sumilar processors and memorics described with

reference to the server 42 above), and transmitted to the server 42 such that the server 42

may communicate the report to the consumer 50,

{06291  The report, which may be geperated by the server 42, the battery tester 11, or

the local computing device 44 as set forth above, may be communicated from the server

3
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42 to the consumer 50 vig any one of a number of means, including by a mailed letter, an
email, 8 text, Short Message Service (SMS), a social media post or message, or some
other communication means, Thus, the consumer 50 may access (o, reeeive) the report
via phone 39 (e.g., cell phone), computer 60, or mail 62, It should be noted that the
consumer’s conununication preference may be entered manually into the battery tester 11
or the local computing device 44 at the tme of the test. The comswmer’s preferences may
be communicated, along with the battery test resuits and identification parameters, to the
server 42, Accordingly, the server 42 may disivibuie the battery report via the

consumer’s preferved form of communication.

{030  FIG. 3 is a process flow diagram illustrating an embodiment of a methad 70 of
testing a battery and gencrating/distributing a report based on the test of the battery, via
the system 9 of FHG. 20 For example, in the ilhustrated embodiment, the method 70
includes testing (block 72) a battery, via a battery tester, for at least one hattery condition,
As previously described, the battery condition(s) nay include an electric current of the
battery, & voltage of the batter, a resistance of the battery, a combination thersof, andfor
other conditions {e.g., charge rate, discharge rate, ete)). To test operating conditions of
the battery {e.g., the vollage, electric curvent, andfor resistance), the baliery tester yway
couple 1o terminals or electrades of the battery.  For example, the battery may be
disconnected from the load {e.g, the vehiele), and the battery tester may couple to the

terminals to test the battery,

{0031} Further, the battery may be tested for wdentification charactenisties of the
battery or the vehicle in which the battery is disclosed. For example, the battery tester {or
another component) may read an identitication number or other parameter of the battery
and detenmine the type of battery (e.g., lead-acid, lithium-ton {Li-on]) andéor the type of
vehicle {e.g., make, model, andior Vehicle Identification Number {VIN]) in which the
battery may be disclosed.  In some embodiments, identification information of the
consumer e, the owner of the vehicle andior battery) may be determined from the

battery test.  For example, the battery may be associated with the consumer, and

10
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identifying  the battery wmay include identifying the consumer.  Allernatively,
identification information of the battery, the vehicle, the consumer {e.g., the owner of the
vehicle andfor the battery) may be entered separasely {e.g., nmm.m%_iy} into the battery
fester or into a local computing device {e.g., on-sife computer} of a service center in

which the battery test is administered.

{0022]  The method 70 also includes generating (block 74) a battery report based st
teast tn part on the battery condition(s) tested in block 72. For example, the report may
be generated on-site (e.g., at the service center or location). The report may take into
account the battery test most recently administered.  However, 1n some embodiments,
multiple battery test results of a single battery may be saved {e.g., stored). The multiple
battery test resulis may facilitate advanced analysis of a performance of the battery. In
accordance with present embodinments, “advanced analytics” as used herein, means an
analysis of the battery that includes more than one battery test. For example, the report
may inchude analysis of an expected life span of the battery based on a performance of

the battery over the multiple battery tosts of the battery administered by the battery tester.

[0033]  Further, the report may include analysis of how the battery performs {or, put
ditferently, how the battery tesis) al vatious geographic and/or environmental conditions.
For example, as previously described, the battery tester or the local computing devics
nay include a geographic mdicator, an envirenmental indicator, or both, and may save
geographic indexes {e.g., altitude) andior envivonmental jndexes {e.g. temperature,
humidity, polintion, andfor weather) associated with geographic and environmental
conditions during each battery test (e.g., af the time and location of the battery lest).
Accordingly, the battery test report may include analytics tracking how the battery
performs {e.g., during the tests) i different geographic andior environmental conditions.
It should be noted, in accordance with the description below, that the battery test results,
veports, indexes, and other nformation may be stored to, for example, 8 cloud based
server.  Thos, battery tests administered m different locations {e.g., at different service

=t

genters) may be conglomerated to generate reports having the analytics (including the

11
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advanced gnalytics) described above.  Further, tosting conditions {2.g.. environmental
conditions or testing equipment conditions) may be taken into account in an analysis of
data available over time. For example, weather conditions thal create measurement
issues or measurement equipment with established bias may be accounted for to provide

more aocurate parameter values.

{0034}  The methed 70 also includes transmnitiing (block 76) the battery report t a
server.  For example, the server may be a local server maintained oun-site {e.g,, at the
service centerd, or the server may be a cloud based server maintained emotely. In
accordance with the Hostated present embodiment, the battery report is generated prior
o transmitting the battery report to the server. However, in other embodiments, and as
deseribed in detail below with reference 1o FIGL 4, data relating to the tested battery
conditions may be transmitted directly to the server, and the server itself may generate

the battery test report.

{00351  In the ilustrated embodiment, the server receives the battery test report, which
may include basic operating conditions of the battery andior advanced analytics
associated with the battery’s performance over time (o.g., including geographic and
envirommental indexes or factors incorporaied thersin)., The server may also receive
identification information of the consumer.  For example, as previously described, the
consumer’s idemification imformation may awtomatically be detected during the battery
test, or the consumer’s identification information may be entered manually at the service
center (2.2, into the batfery tester or into an infervening local computing device). The
identification information of the consumer may include the consumer’s nume, address, e-
matl address, phone number, sockal media accouni(s), andior other identification
information, such as a preforred means of commumication {e.g., e-mail, text message,
phone call, mail, or social medin).  As previously described, any andfor all the
wformation recetved by the server may be stored or saved to a database maintained on
the server or separate from the server. For example, sach consumer or battery may

include an individual profile or account stored or saved to the database.  Thus,

12
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information associated with the consumer or battery, as set forth sbove, may be stored or

saved to the consumer’s or battery’s profile over time.

{B036]  The method 70 also includes sending or transmitting {(block 78) the report to
the conswmer. For example, the consumer may provide a preforred means of
communication during the battery test. The consumer’s preferred yocans of
communivation may be saved to the consumer {or corresponding battery) profile w the
database, The server may access the consumer’s preferred means of communication, and
may transmit the report over the preferred means of communication.  Additionally or
alternatively, the server may default to g panticular form of commumication. I the
consumer does not provide a preferred means of communication, the server may utilize
one of the available means of communication based on available information andior
default options of the server. For example, the server may include an order of default
priority for the means of communication. The server may transmit the report over the
highest detfault priority, assuming enough information is available to do so. For example,
e-muail may be the highest default priority. Accordingly, if the consumer’s or battery’s
profile siored to the database of the server inchudes an eomail address of the consamer,
the report may be transmitied to the consumer via e-mail. If the consumer’s or batlery’s
profile stored to the database of the server does not include an e-mail address of the
consumer, the report may attempt fo transmit the report via the next highest defaudt

prievity, such as by fext message.

{037]  FIGL 4 s a process low diagram illustrating an embodiment of a method 80 of
tasting @ battery and geperating/distributing a report based on the test of the battery, via
the system 9 of FIG. 2. ko the ihustrated embodiment of the method 80, block 82
generally corresponds with the block 74 of the method 70, For example, the method 80

includes testing (block 82) the battery for at least one battery condition.

[0038]  Further, the method 80 inchudes transmitting (block 84) data relating to the at
loast one battery condition o a server, and pensrating (block 863 a battery report {e.g., via

the server) from the data transmitted to the server. For example, i the method 70 of FIG.
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3, the report may be generated prior to transmitial of the report to the server (e.g., by the
battery tester or the on-site computing device).  In the illustrated method 80, data
indicative of, or relating to, the at least one battery condition tested m block 84 15
fransmitted fo the server {e.g., cloud based server), and the report iy generated by the
server {or by a computing component assoctated with or coupled to the server).
Depending on the embodiment, computing memory, space, or cost may be saved by
generating the report at the server, instead of locally at the service center which tests the
battery. For example, as previously described, the server may be cloud based {e.g., off-
site), and may include a database having accounts or profiles of various consumers and/or
their hatteries stored thereto, Each profile or aecount may melude data relating to one or
more tests of the corresponding battery, For example, the profile may include three tests
of the same battery, where cach of the three tests are taken at a different time andfor
location. Because the test{s) are transmitted to the server {e.g., cloud based or off-site
server) prior o generation of the report, the report may melude data from all available
information stored to the database. Further, the method 80 melades sending (block 88)
the battery report to the consumer. Block 88 of the method 80 penerally corvesponds
with block 78 of the method 70, U should be noted that an on-site server may also
generate the report afler receiving the baltery test results andior comvesponding
wentification parsmeters.  In other words, generation of the report by the server is net
Hmited to an off-site server {e.g., cloud based server), but may also be carried out by an

Dh-SiEE server.

{0039 FIG. § ix a display showing an embodiment of a battery test report 100
transmitted {o the consumer {e.g. by the system 9 of FIG, 2), i accordance with the
methods 70, 80 of FIGS. 3 and 4. In the tHustrated embodiment, the test report 100
inclndes @ user wmformation box 102, The user mformation box 102 may include
identifying information relating to the consumer or customer that owns the vehicle or
battery which the battery test report 100 corresponds with,  For example, the user
information box 102 may include the user’s name, date of birth, and a picture of the user.

The user information box 102 may alse include a preferred means of communication

14
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indicator, which indicates one or more preferred means of communication of the
consumer,  In some embodiments, the battery test report HX) may be Hnked to {or
include) an interactive user profile, such that the user or consumer may adjnst or edit
parameters associated witly the battery test report 100 or the user profile associated with
the battery test report 100, For example, the consumer may edit the preferred means of

commancation portion of the user information box 102,

{0640}  The battery test report 100 may alse include a vehicle and battery information
box 104, which includes information relating o the tested battery and/or the vehicle in
which the tested battery is disposed.  For example, the vehicle and battery information
box 104 may have & fivst portion 106 directed to vehicle mformation {e.g., make, model,
andi/or vear}, and a second portion 107 directed to battery information {e.g., name and/or
type). The first portion 106 directed to vehicle information may mclude a picture or
graphic of the vehicle, and the second portion 107 directed to battery information may

inchude a pictore or graphic of the battery.

j0041]  The battery test report 100 also may include n geographic/envivonmental
information box 108, The geographic/environmental information box 108 may include
uformation about the time and location of the battery test, which may include geographic
and/or environmental jndexes associated with the time and location of, for example, the
most recent battery test. For exampls, the geopraphic/environmental information box
108 may include an address, phone number, map, and/or website hink assoctated with the
service center that administered the battery test corresponding with the battery test repost

160, In some embodiments, the geographic/environmental information box 148 may also

include an altiude associated with the service center that administered the battery test.
Further, the geographic/envivonmental information box 108 may include a date on which
the test was administered, weather information, and a time of day asseciated with the
battery fest.  In some embodiments, the geographic/envirommental information box 108
may also imclade pollution and homadity indexes. It should be noted that certamn of the

information included in the geographw/envivonmental information box 108 may bhe

o
L
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utitized {e.g. in conjunction with the at least one battery conditions tested during the
battery test) to assess a performance of the tested battery. For example, cerfain
geographic and environmental conditions may cause the battery © perform differently.

Accordingly, the geographic and environmental conditions may be considered when

determining performance metrics of the battery.

{0042]  In the illnstmted embodiment, the battery test report 100 inchudes a basic report
109 of the most recently administered hattery test.. For example, the basic report 109 may
include the measured clectric current, the measwred voltage, andfor the measured
resistance of the battery during the battery test. The bhasie report 109 may also inclade
metries that take into account geographic andior environmental indexes (.., which may
be mneluded in the geographic/environmental information box 108). For example, the
basic report 109 may include a performance metric (e.g., vaw performance metric) which
rates the battery’s test performance on a seale, and an adjusted peribrmance metric which
rafes the battery’s test performance in view of geographic/envirormmental conditions on a
scale. The rating n the adjusted performance metric may take into account geographic
andfor environmental indexes, and the rating in the performance welric {eg., mw
performance metric) may not take into account geographic andfor environmental indexes,
As previously descnibed, the comapenent generating the roport 100 {e.g., the onssite or off-
site server, the battery tester, or some other computing component) may inclode o
memory and a processor, where the memory stores instructions that, when executed by
the processor, cause the processor fo carry out cerlain acts.  In some embodiments,
formulas that inchude calenlations of the performance metrics of the battery (e.g., which
include geographic and/or environmental indexes) may be stored {o the memory, snd

calculated by the processor in view of the battery fest resulis,

{0043]  In addibion to the basic report 109, the battery test repott 100 may also tochade
an advanced report 110, which inclndes advanced analysis of the battery over time.  As
previcusly described, the “advanced analysis” referved to herein relates to apalysis of two

or more battery tests of the same hattery, for example from different days andfor in
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different conditions.  As shown, the asdvanced report 110 may include a performance
netric {e.g., raw performance metric) that takes into accownt not ondy the most recent
battery test, but any preceding battery tests. Further, as shown, the advanced report 110
may inelude an  adjusted  performance metrie  that takes into  account the
geographic/environmental conditions when rating the performance of the battery over the
course of the muldtiple battery tests included 1 the advanced analytics. Porther still, the
advanced report 110 may include an estimated life expectancy (2.8, & nomber of vears
left uniil the battery dies) based on multiple tests. The estimated Hfe expectancy may
also show a date on which the battery is expected to die. Tt should be noted that the
estimated life expectancy may also be meluded o the basic report 109 and caleunlated
fromy only one battery test (. i only one test has been administered). However, an
estimated life expectaney caleulated from multiple tests may be wore sccumaie than an
estimated hife expectancy caleulated from a single test. As previously deseribed, the
component generating the report 100 (e.g., the en-site or oifssite server, the batiery tester,
or some other computing .{:mnpfment} may nclude a memory and a processor, where the
memaory stores instructions that, when executed by the processor, canse the processor to
carry out cerfain acts,  In some embodiments, formudas that include calenlations of the
advanced analytics deseribed herein (o.g., incorporating multiple test results) may be
stored to the memory, and caloulated by the processor in view of the muliiple battery test

resulis,

[0044]  Further, the battery test report 100 may include a battery recommendation box
112, The battery recommendation box 112 may include a recommendation indicator,
which may recommend an setion fo the connuner,  For example, the recommendation
indicator may meeomniend that the consumer replace the tesded battery.  The battery
recommendation box 112 may alse include g video associated with the battery
recommendation or with other information relating to the battery test veport 100, For
gxample, if the battery reconmmendation indicator of the battery recommendation box 112
recommends that the consumer replace the fested baitery, the video may iwclude

replacement instructions.  Other recommendations andfor corresponding videos are

17
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possible, such as g recommendation to service the tested battery, @ recommendation 1o re-
test the battery, or a recommuendation that no additional action is needed. | should be
noted that recommendation instructions may be provided in the recommendation box 112

{or elsewhere} without a video,

[0045]  One or wore of the disclosed embodiments, alone or in combination, may
provide one or more technical effects uselul in the manufacture of batteries, and portions
of batteries, In general, embodiments of the present disclosure incluode a battery tester
amd report system and method.  The system may be incorporated, for example, into a
participating location {e.g., service center) where a consumer may bring the consumer’s
vehicle to bave the vehicle's battery tested.  The system includes a battery tester which
tosts the vehicle battery, and a scrver which recetves the test results. The battery tester,
the server, or an intervening component may format the vesalis as a battery report. The
report may be communicated to the consumer over the consumer’s preferred means of
communication.  Thus, the report miay be easily received and saved by the consumer.
Further, servicing time or consumer wait time may be reduced.  Further still, by storing
test vesulls (e, 1o the server), reporls may include data and corvesponding advanced
anabylics fromy mudiple tests of the battery over time. Thus, presently disclosed
gmbodiments may facilitate more accurafe results, more useful nformation, and ease of
access to information. The technical effects and technical problems in the specifieation
are exemplary and are not Umiting, It should be noted that the embediments described i

the specification may have other technical effocts and can solve other technical problems,

{048}  The specific embodiments deseribed above bave been shown by way of
example, and it should be understood that these embodiments may be susceptible o
varions modifications and alternative forms. It should be farthor anderstood that the
claims are not intended to be Hmited to the particular forms disclosed, but rather to cover
all modificatious, equivalents, and alternatives falling within the spiril and scope of this

disclosare

18



WO 2016/140805 PCT/US2016/018434

CLAIMS;

1. A system, comprising:

a vehicle battery tester configured to test at least one condition of a velicle
hattery and {o transmit battery condition information relating to the al least one condition
of the vehicle battery to a server; and

the server, wherein the server is configired to roceive the battery condition
information from the vehicle battery tester and to transmit, to a consumer of the vehicle

batlery, a report generated based at least in part on the battery condition information.

2. The system of elaim 1, wherein the vehicle battery tester is configured to

generate the report based at feast in part en the battery condition mformation.

3. The system of claim 1, wherein the server 13 configured to generate the

report based at least i part on the baltery condition information.

4. The system of clatm 1, comprising a database configired to store the

battery condition iformation therein,

S, The system of claim 4, wherein the database 15 configured to stove a first
iteration of the battery condition information from a frst test of the vehicle battery by the
vehicle battery tesier, wherein the dafabase is configared to store a second fteration of the
hattery condition information from a second test of the vehicle battery by the vehicle
battery fester, and wherein the report includes advanced analyties based at least in part on

both the first iteration and the second Heration of the battery condition mformation.

6. The system of claim 1, comprising a geographic indicator configured to
measure 8 geographic index of an ares in which the velucle battery 15 tested, an
environmental indicator configured to measure an environmental index of the area in

which the vehicle battery ix tested, or a combination thereof, wherein the vehicle battery

19



WO 2016/140805 PCT/US2016/018434

tester, the server, or both contextualizes the battery condition information in view of the
geographic index, the environmental index, or both to generate the report.

7. Thesystem of claim | comprising a communication hub configured to
enable transmission of the battery condition information from the vehicle battery tester to

the server.

&, The system of claim 7, wherein the vehicle battery tester is configured to
test a voltage of the vehicle hattery, an slectrie current of the vehicle batfery, a resistance

of the vehicle battery, or 8 combination thereof.

9. The system of tlaim 7, wherein the coromunication hub comprises a Wi-Ei
router or a cellplar connection and the bhattery condition information s wireless

transmitted from the vehicle battery tester to the server.

10, The system of claim 1, wherein the server i a local based server,

11. The system of claim 1, wherein the server is a cloud based server.

12, The system of claim 1, wherein the server is configured to transmit the

report via an o-mail 1o the consumer, via a text, Short Message Service (SMS), or other

phone-based message to the consumer, vig 8 scecial media post or message to the

consumer, or via a combination thereof

13. The system of clatm 1, wherein the vehicle battery tester or a data entry

device of the system is configured to receive contact mformation of the consumer o

facilifate transmitfal of the report from the server o the consumer.

14, A method of reporiing vehicle battery information {o an owner of a vehicle
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battery, comprising;

testing the veldcle battery, via & battery tester, for at least ove condition of the
vehicle battery;

determining a geographic index factor, an covironmental index factor, an
equipment bias factor, or a comisination thereof;

determimng an adpusted performance wmetrie for the vehicle battery, wherein the
adjusted performance metric comprises an adjustment for the geographic index factor, the
environmental index factor, the equipment bias factor, or the combination thereof;

generating a raport of the vehicle battery having at Teast the adjusted performance
metric;

transmnitting, frow the batlery tester to a server, the at least one condition of the
vehicle battery, the report of the velucle batiery, or both;

transmitting, from the server to 8 consumer, the report of the vehicle battery.

15, The method of claim 14, wherein generating the veport of the vehicle
battery having at least the adjusted performance melric comprises generating the report

vig the server.

16. The method of claim 14, wherein the serveris a cloud based server,

17. The method of claim 14, comprising testing the vehiele battery at a first
time and at a second time, wherein generating the report having at least the adjusted

performance metric comprises genorating at least one advanced analytic.

18, A battery report transmission system, comprising:
& server configured to receive at least one battery fest result of a battery of a
consumer, to recetve a preferred type of communication of the consumer, o genevate 8

battery test report based at least in part on the at least one hattery test result of the battery,
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and to transmit the battery test report to the consumer via the preferred type of

commumication of the consumer.

19, The battery report fransmission systeny of claim 18, wherein the preferred

type of communication of the consumer comprises a computer based message.

20, The battery report transnvssion system of claim 1, wherein the server is
configared to store the at least one batfery test resuli corresponding with a first battery

test and at least one second battery test result corresponding with 8 second battery test.

21, The battery report transmission systent of clann 20, wherein the server is
configured to generate af least one advanced snalytic based on the at least one battery test

result and the at least one second hattery test result.,

22, The battery report transmission systent of claim 18, comprising a battery
tester configured to test the battery and to transmit the at least one battery test result o

the server.

23, The battery report transmission system of claim 22, wherein the battery

tester 1s configured to generate a portion of the battery test report.
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