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(57) Abstract: A method of managing products on a shelf by using
a computer system in communication with an electronic shelf label
(ESL) and a scanning device includes scanning by the scanning
device the electronic shelf label attached to the shelf in a vicinity
of one or more products, and detecting an out area on the shelf. The
method also includes receiving by the computer system a position
of the electronic shelf label transmitted by the electronic shelf la-
bel, communicating by the scanning device the location of the out
area to the computer system, identifying by the computer system
a location of the electronic shelf label based on the position, iden-
tifying a backroom electronic shelf label associated with products
associated with the out area, and activating the backroom electron-
ic shelf label with an action message.
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SYSTEMS AND METHODS OFF MANAGING PRODUCTS ON A SHELF
USING A COMPUTER SYSTEM IN COMMUNICATION WITH
ELECTRONIC SHELF LABELS AND ROBOTIC UNITS OR MOBILE
BEVICES

CROSS-REFERENCE TO RELATED APPLICATIONS

13881 The present patent application claims priovity benefit o U.S. Provisional Patenl

Application No, 62/689,610 filed on Junc 25, 201¥, the entire content of which is incorporated

herein by reference.
BACKGROUND

1. Technical Field
[0002] The present disclosure relates generally to product shelving and more spocifically to
systents and methods of managing products on a shelt osing 3 computer system in

commuonication with an electronic shelf label (ESL} and a vobotic unit or a mobile doviee,

2. {ntrodaction

[O003] Shelves are ofton used m rotail stores 1o display meorchandise for puschase by
customers,  Shelves are positioned wilin a wiad space according io 8 corlawg presot
configuration. The shelves are set in the vetai] space and the producis ave set in the shelves in
sccordance with a planogram. A planogram 18 a visual diagram ov drawing that provides detatd
whete overy product tn a rotad store shouldd be placed. A plavogram @ ofien used 1o place
rotald products on shelves in order to maximize sales. Price labels ave spphied 1o an arca of the

sholf below or above vespective mwvehandise to inform customeys about 2 price and other
product information of the merchandise available for purchase. Price Iabels must be nesr the
product 5o that the customaers can associate the displayed price and product information to the
correspomding merchandise, The price labels can be paper or other substrate labols, inkeprintud
with the produset andior price information, The price labels can also be electronic shelf labels

{E8Ls} or digial shelf labels where the prodect andior price nformation i displayed

i

slectrenically or digitally o the labe
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[084] The ESL has a display portion where the product andfor price imformation s displaved.

The display poriton can be, for oxanple, & quid orystal display {LCD) or an E-paper display.
The ESL bhas the benefit of being reprogrammable to display wpdated product price andior
other product infornmation. The ESL way be provided with a wireless commaunication sysiery
0 comuonpticats wirelessly with a romote computer, The wireless commmumnication system oay
be based on wadio, infrared ov visible hight communication. A wser can reprogeam the EXL
romotely through the remaote cowpaiier o display 8 desived price andior other product

mformation.

1965 The ESL s usually read in order to determine whether restooking of products on
shebves may be needed. However, one problem of using ESLs ix that at cortain viewing angles
ihe price andior product information {e.g., number ol praducts remaining on the shell) may not
he readable due to Hght veflection off of the surface of the display portion of the ESL. Recently,
robotic units, such ax BOSSANOVA build by Bossanova Roboties, are used to scar product
wventory on shelves and perform varions tasks such as shelfnanagement tasks to wentify
when products are ont of stoek or depleted, locating incorroct prices, and detecting wrong or
missing labels, ete, in relaal stores such as Wal-Mart stores. Howoever, wr certay conditions
{c.g., lighiing andior viewing conditions) the robotic umtt may not be able o vead the

witormation dweplayed on the display of the ESL.

190861 Therelore, theve is a noed for a novel method and system to gnable robotic units oy other
reading mobile dovices (o vead the information displayed on the display of the ESL in order to
cnable management of the producis on ashelfl The methods and systoms disclosed heroin curg
the above and other problens of the wability of a robotic unit or device 1o read mformation
displayed on the display of the ESL to as to cnable munsgement of product en the shelf such

as vestocking when the product s depleted or out of stock on the shelfl
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SUMMARY
HIB07T] An aspect of the present disclosure is o provide a method of managing producis on a
sholl by using a computer systen in communication with an elocivonic shelf label (ES{yand a
scanning device {e.g., a rabotic unit or a wohide device), the method comprising: scanmug by
& scanning device {e.g., a robotic wuit ov a mobile device} an electronic shelf abel attached 1o
a shelf i a vicinuty of pne or more products asseciated with the oleetronic shel{label; detecting

by the scanning device an oul arca o the shelfl receiving by a computer systom a position of

Fash

the clectronic shell label transmitted by the olectronic shell label, commumicating by the
seanning devige the location of the out area to the computer system, dentifying by the
computer system a location of the clectronic shelf label associated with the out arca based on
the position fransmitted by the slectronic shelf label, identifving by the computer systom a
backroont clectronie shelf label assoctated with products associated with the ont ares,
activating by the compuier sysien the backroom electronic shell label with an action message

io mdicare a location of the backroom electronic shelf label

[BO6R] A system of wanaging products on a shelf by using a compnier system in
comummication with sn electronte shelf label {ESL) and a scanmng doviee {o.g., a robotic unit
of a wmobile deviee), conyrising a scanning device {e.g., a robolic wmt o mobile device)
configured to scan an olectronic shel! label attached to a shell v & vicinity of one ov morg
products associated with the electronic shell label, and condigured to detect an out avea on the

shelf; and a computer systent configored to receive a position of the electronic shelf labed

transmutted by the olectromic shell label, wherein the scanming dovice w confignred

comumicate wircleasty the location of the ont area 1o the compuier sysiern, whevein computer

s

systen is configured to identify a location of the elecwronic shell labe

J

weociated with the oui

)

avea based on the position iransnuited by the sloctronic shelf fabel, wherein the computer
system is further configured to wlentify a tackreom oloctronie shelf label sssociated with
products associated with fhe out arca, wherein the computer syster is configured to activate
the hackroont clectronie shelf label with an action message o ndicate a location of the

backroom electronie shelf label
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(0869 A mothod of managing products on a shelf by using a compuier system in
communcation with an electronic shell sbel (ESL)Y and a scanning device {e.g., a robotic anid
or a mobile dovice}, the method comprising: reading by & scanning device {¢.g., 8 robotic unit

2 wobile device) a code displaved by an clectronte shelf label attached to a shelf ina viehwty
ol one or wove products assoctated with the clectronie shelf label; recetving by a computer

systen a message rom the scanming devies that the scanning device 18 not able to ideontify the

» ]

P
(2]

code displayed by the clectronic shelt label al a specified location doe o Hight refection ona
display of the cloctronic shelf label; communicating by the computer sysiom wionnation of
the electronic shelf label to the scanning device; and conmmunicating by the computer sysiem

to an associaie that the electronic shelf label needs to be repesitioned to cure the light refleetion.

S A svatom of mansging products on 3 shelf by using a compuler system in
communication with an electronie shell label (ESLY and a scanning dovice {e.g., a robotic it

or a mobile device), comprising a scannming device {o.g., 4 vobotic wnit or & mobile device)

"4/:
v‘u

coniigured to read & code displayed by an electronic shelf labed atisched to a shelf in & vicinity
of one or more products associated with the electronic shelf label; and a computer system
a(}iﬁtﬁgure*i tor receive a message from the scanning devies that the scanning device is not sble
i wdenily the code displayed by the clecironic shelf label at a specilied location due to Hght
reflection on a display of the clectronic sheif label; comnmunicate information of the electronic

shelf label o the scanning device; and communicate 1o an associate that the clectronic shelf

’.“/

fabel needs 1o be repostiioned to cure (he light reflection.

10811 In an ontbodiment, communicsting o the associate that the clectronie shelf label needs
te be repositionsd to cure the Hght refloction inclodes gencrating by the compuier systom a
warning sigual to indicale that the clecironic shelf label hay o much hght reflocting from the

&

display of the electronic shelf Iabel,

103127 Additional features and benefits of the disclosure will be set forth i the desenption

which follows, and i1n part will be obvious from the duscription, or can be learned by practice

4
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&

the disclosure can be realized

of the herein disclosed principdes. The features and bonelits o
and oblgved by means of the nstruments and combinations particudarly pointed out in the
sppended colsuns. These and other featuves of the disclosure will become more fully apparent

from the following desoription and appended clabms, or can be learned by the practice of the

oy

principles set Yorth herein, 18 1o be exprossly understood, however, that the drawings ave for
the purpose of tustration and description only and are ot intended as a definition of the lnuts

»

of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

{0883 PG | s o schomatic diagrams of a system of managing products on 2 shelf using
compuder sysiew in compmaenoation with an electronie shelf label {ESL) and 4 vobotic wut,
acoording to an embodiment of the present disclosurg;

014 PRS2 8 o flow diagram of & method of managing products on a shelf using # computer
systery in covymunication with ay electronic shelf label (E5L) and a robotic unit, according to

an erbodiment of the prosend disclosurg;

HI83S] FHE 3 is a schonmatie disgram of a system of managing praducts on a shelf using a

computer system i conpvgication with an efectronie shedf label (E8SL) and a mobile device,

secording o another emibodiment of the present disclosure; and

[Bais] FIG. 418 a How diagram of a miethod of managing products on a shiell using a computer
system in conpvunication with an slectronic shelf fabel {ESL) and & mobils device, according

o avother smbodiment of the present disclosure,

DETAILED DESCRIPTION
017 FIG. 1 s a scheomatic disgram of a system 180 of managing products on a shelf using a
compuier systom i conununication with an electronic sheltf label (ESLY and a robotic i,

secording fo an embodiment of the present disclosare, FIG. 2 is a flow diagrars of a method

5
b

Lh
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_

of managing products on a shelf using a computer system i communication with an electronic

shelf label (ESL} aud a robotic uniy, according to an ombodiment of the present disclosure. In

=]

an cmbodiment, the o 10 tncludes a robotic unyt 14, and a computer system 16, An ESL
12 18 altached to shell IR in the vicinity of an associatod one or more products 19, The BSL 12
has a location device {not shown} that ransmils the location of the ESL 12 w the remole
computer systemm {o.g., contral servery 16, The computer sysiem 16 also stores the product
wformation assigned to the BESL 12, The product information may inchude product deseniption,
universal product baveode {(UPCY, guantity or numbey of product sematning on the shelf]
allocated shelf space, position, ole. Some of tis information, such as for example the price,
the UPC cade, nuntber of products on the shelf, ote. can be displaved on the display of the ESL
12, The compuder system 16 may also store a shelf-capacity, Lo, the capacily of shelf 18 1o
hold & number of products, The compuder system 16 may also by configured (0 recoive 5 status
information of the ESL 12, such as remaining hattery power, date and ume the ESL 12 was

fast updated, price changes, or other Wnformation,

[BIR] The vobotic nait 1415 configured to scan the ESL 12 andior the shelf IR and dems 19
on the shelt 18, The robotic unit 14 1s also configured to communicate, for examyple wireiossly,
with the computer system 16, The robolic onit 14 can deteet or tdentily an out area 20, 1.0, ay
avea on the shell 1¥ that is ont of products or with a reduced number of products, for example
via frnage analysis, eoic,, at SZ0. The robotic undt 14 conwnunicates a position of the oul avea
28 on the shelf 18 to the computer system 16, at 822, The compser system 16 then identifies
s location of an ESL 12 associated with the out avea 20 based on the position (Le., xye
coordinates) provided or ransmitted by the ESL 12, &t 824, The computer system 16 may they
transmit or distribute the information relating to the ESL 12 to the robotio writ 14, at 828, For
example, the vobotic wmt 14 can use the wiormation of the ESL 12 o detormine the type of

product that should be on the shedl st that ont arca location.

133187 The computer system 16 wlentifies a backroom ESL {not shown) associated with the

out area 20, at 828, The computer system {0 sctivates the backvoom ESL to indicate a {ocation

6
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(

SL associated with the ont aroa 3¢

“

{ the backvoom ESL i the stove, at 838, The backroom ES
can be activated and provide it position o the computer systom 16, Upon activation, the

¥

backroom ESL may display an action message such as “Light Up” and “Stock Me” oy

example.  The backroorn ESL may alse commpnicate Hs position {o a store associale o

departtuont magages, or vobol with an action message, such as “Nlock Me” to restock the out

(0026 The computer systern 16 may conmuaicate the location of the backroom ESL to an
associate or deparimient manager ov robot that is responsible for restocking the area along with
the location of the out area 20 or which the mventory should be rostocked o0, The computer
systern 16 may communicate an action message, such as “Stock Shelf X frony backroom bay
Y7 The computer systemn 16 may be configured 1o frack ihe action assigned to the

assoctate’manager witll the sssociate/managey has completed the task {e.g., restocking task).

D21 The vestocking of inventory may be determuned as a completed task by the computer
syatern 16 by any of, but not linuted 1o, the Dllowing:
- Communication between robotic unit 14 and computer systom 16, such as an action
button for “Restocking Task Completed.”
~ Axsoctate-ESL action, such as click or scanning the ESL 12 for the out avea 20,
- Robotic uait 14 scan that determings the ont area 20 18 resolved or replenished.
- Tracking of the backroom ESL to an associated xone for the out avea 20 on the shelt

- Desctivation of the backroom ERL.

[022] FHx 3 is a schematic diagram of a system 30 of wmanaging products ou a shelf wsing a
compuier systom in conumynication with an electronic shelf label (ESL) and a maobile deviee,

according o another embodiment of the present disclosure. FEG 4 15 a Hlow diagram of a
wethod of managiog products on 4 shelf uaing o computer systenm n commumcation with an

glectronic shell label (ESL} and 8 mobile device, according (o ancther embodiment of the

~1
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preserst disclosure, The system 38 includes an ESL 32, 8 mobile device 34, and a computsr
aystem 36, The ERL 32 is attached to shelf 38 in the vicimty of an associated one or more
pmdusis 3%, The ESL 32 has a location dovice {not shown) that fransmiis the location of the
HSL 32 to the remote computer system {e.g., central servery 36, The computer system 36 also
stovres the inlormation assigned to the EXRL 33 The imformation may inchude product
deseryption, vaiversal product barcode {UPCY, quaniity, allocaied shell space, position, st
Some of this wformation, such as for example the price, the UPC code, can boe displayed on
the display of the ESL 32, The computer sysiem 36 may also storg a sheif-capacity, L., the
capacity of shelf 38 o hold a number of products. The computer systom 36 may also be
configured to receive a status informstion of the BSL 32, such as romaining batlery powes,
date and tiroe the ESL 32 was last updated, price changes, or other inforruation,

10023 The mobile devien 34 carvied by user {e.g., slore gssociale or manager) 33 1s configured

(;‘-’J
m

i sean the ESL 32, The mobile device 34 s also configured o communicats, for example

wirelessly, with the computer system 36, The store associate identifies an out area 4, {., an
aves on the shelf 38 that &8 out of products, and scans the arca with the mobile device 34, at
S48, The mohile dovige 34 convuunicaies a position of the out svea 40 on the shelf 38 1o the
compnier sysiem 36, at 842, The computer system 36 then idendifies a location of an ESL 32

-

assoctated with the ount ares 40 based on the position {e., xyz conrdinates ) provided by the ESL
32, st 844, The computer systern 36 way then send or distribute the wiformation relating o

the ESL 32 o the vobolic anil 34, at 846, For example, the vobotie unil 34 can wse the

r‘us

wformation of the ESL 32 to determine the type of product that should be on the shell at

ot area location

10024 The computer systemn 36 Weotifies a backroom ESL (not shown) associated with the
owt area 43, 1t S48, The computer system 36 activatex the backroom ESL, at 830, The
backroom ESL associated with the oul area 40 can be activaled and provide 1s position to the

ey 2

computer syatern 36, Upon activation, the backroom ESL may “Light Up™ and may display
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“Ntock Me,” for cxample. The backroom ESL may alse communicsic #is posiion 0 8

associate or depariment manager with an action message, such as “Stock Me.”

IS The compuier systom 36 may conununicate the location of the backreom ESL o an

assockate or department nravager ov vobot that 18 responsible for f'esi‘o.cki.ng the area along widh

the location of the oot avea 480 for which the inventory should be v ved o, The computer
systern 36 may communicate an aciion message, such as “Stock Shelt X from backroom bay

The computer system 36 may track the action avsigned to the associate/managey until the

associte/ managerrobot has completed the task {o.g., restockang task).

10026 The restocking of inveninry may be determuned as a complated fask by the computer
syslem 16 by any of, but not imited 1o, the following:
- Communicstion betwern mobile deviee 34 and computer system 36, suek as an action
button for “Task Compleled”™

- Associate-ESL action, such as click oy scanning the EXL 32 for the out avea 46

()
o
[
b}
¢
7
]
P
o
rv
s
Fooa

- Mobile devive 34 scan that determings the oul arca 440 &8
- Tracking of the backrpom ESL to an associated zone for the out avea 4} on the shelf

- Desctivation of the backroom ESL,

[8827] The svalem 180, 30 and the methods described sbove allow through the ESL s ability to
provide its location coordinates to climinaie the need io scan the ESL 12 by the scanning
robotic unit 14 or mobile device 34, As a result, the above system and methad overcoraes the

problem of light reflectiom on the ESL 12, 32,

3

[028] In other enbodiments, the ESL 12, 32 may include finctionality where robotie untt 14
and/or mobtle device 34 can read g code that s displayed on the ESL 12, 32, snch as a QR
code or URC code. Since hght-reflection 8 a conwderation and may be a problem, the

ollowing procedurs may be im

tnpn

stemented in the systems 10 and 30 deseribed sbove. Initially,

9
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)u;)
1

the robotic umit 14 or mobile device 34 scans ESL 12, 320 If) the robotic umt 14 or mohide
device 34 1s wrable to scan the label, for exaruple doe to hight-reflection on the display of the

E5L 12, 32, a sonsor {or scanning the ESL 12, 32 provided on the robotic unit 14 or mobide

=3

device 34 may determue a severity of hght reflected by the display of the BSL 12, 32, The
robotic wnit 14 or wobile device 34 communicates with the computer system 16, 36 that the
robotic umt 14 or mobile dax 4 13 not able to dentify a tag in 8 specified Ipeation {e.g., at
coordinates xye). The compuier systom may determine the ESL or products at that location

based on the store planogram, information recgived from the E8L or othey information,

2% In an cwmbodiment, the computer systent 19, 30 conununicates the ESL 12, 32
information, such g3 location, deseription, eto. in the robotic wnit 14 or fhe mobile device 34
In an embodiment, the computer system 16, 36 commumeates (o an associate that the ¥SL 12,
X - 3 o 2 ~g v S R 2 oy S
32 may noed © be repositioned © cure the hight reflection problom and create an action sygt

as a Hashing light, warning signal, ete. Io an ewbodiment, the computer system 16, 36

ot

conunumeates a display action for the BESL 12, 32, such as specified warning message, that

he ESL 1E, 32 bhas too much hight reflecting from st and needs 1o be

,,L
,,,,4

will indicate that

repositioned. I an embodiment, when an assocaie has changed the BSL 12, 32 position angle,

the assockate can clear the action {e.g., warning} using a control device {not shown) {o reset the

robotic unit 14 oy siruply reset the mobile devics 34 ithe action appears on the mobile device

14, or from the tag oy BSL 12, 32 itself

{0838 In the prosent specification, the torm “retal! store™ shall be construed fo mean & stove in
which any variety of products may be purchased. Some examples of retail stoves nclude, bat

not lmdied o, a trick-andemertar More, supermarket, superstove, shopping madl, shopping

plaza, grocery storg, convenience markel, (n:as:»gmga ,@'i‘}a}g,}g:}img stove, clothing store, service store,
vending machine, kiosk, and the fike. The werm “product”™ shall be construed ¢ mean 3

consumey gond or service thal can be sold and purchased i a retail store. The term product

wformation” shall be constroed (o mean digial data conveyving inforrvation assoated wih

7

one or more products. For example, proaduct infernation can include & price of a product, a

10
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produst name, product description, mwodncet advertisoment, product-relsted promeotional
wformation, and the ke, For cxample, the product information can be wn the forny of 8 one-

dimensional {11} barcode or a two-dimsasipnal (213 bave ra QR code.

831 The termn “covaputer syatern” s used herein (o encompass any data processing system
or processing uoit or units, The computer system may include One Or moOve PIOCessos oF
processing waits, The computer systom can alse bo a distributed computing system,  The
compuier systum may include, for example, a desktop computer, a laptop computer, a handheld
computing device such as a PDA, & tablet, a smantphone, cte. & computer program product or
producis may be run on the computer systom © accomplish the finctions or operations
described w the above paragraphs. The computer program pravdnel weludes a computer
readable medium or storage medinim or media haviug mstvuctions stored thereon used o

program the compmer system to perform the functions or operations described above,

Examples of suttable storage mediwn o media inclode any type of disk including Hoppy disks,
optical disks, DWWk, (1 ROMs, magnetic optical disks, RAMs, EPROMs, EEPROMs,

N

magnetic or optical cards, baed disk, flask card (g, a USE flash card), PUMCUIA memory
card, sman card, or other media, Alternatively, a portion ov the whole computer program
prodoct can be downloaded from a romote compnier or sorver via 8 petwork such as the

tternet, an ATM network, 8 wide area network {WAN)Y or a local arca network.

[8832] Stored on one or wove of the compater readable media, the program mway include

X

sofiware [or contrallng both the hardware of a general purpose or specialized computor systen

»

o

or processor. The software also enablos the compuier SYSOnR or processor 1o intevact with a

uxer via ontput devices such as a graphical user interfaee, head mownted display {HMI}

The software may also include, but i3 not mited to, device drivers, operating systems and nser
applications.  Alternatively, instead or in addition to implementing the methods desertbed
above as computer program product(s) {2.g., as sollware products) embodied i a compter,

the method described above can be smpiuncmmi as hardware wm which for exaople an

syphication specific integrated civenit {ASIC) or graphics processing unit or units (GPU) can

il
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be sikzsigned to implement the method or methods, Tinctions or operations of the prosomt

18833 The various databases described heret way be, welude, or witerface o, for example,
an Oracle™ relational database sold commmercially by Oracle Corporation. Other databases,

such as Informix™, DB2 {Database 2) or other data storage, including file-based, or query

?“4

formats, platforms, or resowrces such as OLAP {(Oun Lane Analytical Processing), SQLU
{Standard OQuery Languagel, a SAN (stovage area network ), Micvosolt Access™ or othors may
alan be used, weorporated, ov accessed. The datmbase may comprise ong or more sweh

N

databases that reside in one or more physical devices and in one oy more physical locations,

The database may store a plurality of types of data andfor files and associated data or e

deseriptions, administrative information, or sny other duta,

10034} The variows embodiments described above are provided by way of illustration only and
should not be construed to limit the scope of the disclosure, Various madifications and changes
way be made {o the principles deseribed berein without following the example embodiments
snd applications illustrated and deseribed herein, and without departing from the spirit and

scope of the disclosure.

[938] Although the embodiments ol disclosure have been desortbed in detail for the purpose

o be

’J‘J

of MHusiration based on what 18 currently considered {o be the most pracyieal, ¥ 3
understood that such detail ix solely for that purpose and that the invention is aot houted to the
disclosed embodimoents, but, on the contrary, is indended o cover modilications and equivalent
arvangenents that ave withan the spinit and scope of the appended clabms, For example, it is o
be understoed that the present disclosure contemplates that, to the extent possibie, one or more

fratures of any cmbodiment can be combined with one or more features of any other

computer systent.
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CLAIMS
What is claimed is:
1. A svstem of managing products on a shelf by using a computer systent in

communication wilh an electronic shelt label (ESL) and a scanning device, comprising:

a scanning device configured to scan an elecironic shelf label atiached to a shelfina
vicinity of one or more products associated with the electronic shelf label, and configured to
detect an out area on the shelft and

a computer system configured to recetve a position of the clectronic shelf label
transniitted by the electronic shelf fabel,

wherein the scanning device is configured to comnmunicate wirelessly the location of
the out area to the computer system,

wherein the computer system is configured to identify a location of the electronic
shelf label associated with the out area based on the position transmitted by the electrenic
sheldl label,

wherein the computer system is further configared to identity a backroom ¢lectronic
shelf label associated with products associated with the out area,

wherein the compuler systent is configured to activate the backroom electronic shell

label with an action message to indicate a location of the backroom electronic shelf label.

2. The system according to claim 1, wherein the out area comprises an area on the shelf

that is out of products or having reduced number of products.

3 The system according to claim 1, wherein the computer system is configured to send

information relating 1o the electronic shelf label to the scanning device.
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4. The systeny according to claim 1, wherein the backroom glectronic shelf label is
configured to communicate its position to a store associate with an action message to restock

the oul area.

5. The system according Lo claim 1, wherein the compuler system is further configured
to determine that a restocking task is completed when the computer systom receives a
communication [rom the scanning device that the restocking 1s completed, or when the
conmpuier recelves a signal that the electronic shelf label is scanned by a store associate, or by
tracking the backroom electronic shelf abel to the out area, or when the backroom electronic

sheif label is deactivated.

6. The system according to claim §, wherein the computer system is configured to
receive the communication from the scanning device that the restocking is completed when

the scanning device determines through a subsequent scan that the out area is replenished.

7. The system according to claim 1, wherein the scanning device comprises a robotic

unit or & mobile device.

8. A method of managing products on 8 shelf by using a computer sysiem in
comnunication with an electronic shelf label (ESL) and a scanning device, the method
COMprising:

scaming by a scamning device an clectronic shelf iabel aftached to a sheif in a vianity
of one or more products associated wilh the electronic shelf fabel;

detecting by the scanning device an out arca on the shelf]

receiving by a compuler system a posttion of the electronic shelf label transmitied by
the efectronic shelf abel;

communicating by the scanning device the location of the out area to the computer
systeni,

identifving by the compuier system a location of the electronic shelf label associated

with the out area based on the position transmitied by the electronic shelf labed;
i4
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idenitfying by the computer system a backroom electronic shelf label associated with
produocts associated with the out area; and
activating by the computer sysiem the backroom electronic shelf label with an action

message to indicate a location of the backroom electronic shelf label.

9. The method according to claum 8, wherein the out arca comprises an area on the shelf

that is out of products or having reduced number of products.

16, The method according to claim 8, sending by the computer system information

relating to the electronic shelf label to the scanning device,

11, The system according to claim 8§, communicating by the backroom electronic shelf

label its position {o a siore associate with an aclion message lo restock the out area.

12. The method according to claim 8, determining by the computer system that a
restocking task is completed when the computer system receives a communication from the
scanning device that the restocking is completed, or when the compulter system receives a
signal that the electronic shell label is scanned by a store associate, or by tracking the
backroom electronic shelf label to the out area, or when the backroom electronic shelf label is

deactivated.

13.  The method according to claim 12, receiving by the computer system the
comwnunication from the scanning device that the restocking is completed when the scanning

device determincs through a subsequent scan that the out area is replenished.

14, A system of managing products on a shelf by using a comyputer system in
communication with an electronic shell label (ESL) and a scanning device, comprising:

a scanning device configured to read a code displayed by an electronic shelf label
atfached to a shelf in a vicinty of one or more products associated with the electronic shell

label; and
is
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a computer system configured to:

recetve a message from the scanning device that the scanning device is not
able to identify the code displaved by the clectronic shelf label at a specified location
due to light reflection on a display of the electronic shelf label;

communicate information of the electronic shelf fabel to the scanning device:
and

conmmmunicale 1o an associate that the clectronie shelf fabel needs to be

repositioned to cure the light reflection.

15, The system according to claim 14, wherein the code 15 a QR code or UPC code.

16, The sysiom aceording to claim 14, wherein the scamning device s configured 1o be reset

if an associate corrected the hight reflechion on the display of the elecironic shelf label.

17, The systent according to claim 14, whersin the computer system & further configured

has too mch fight

e

1o generate & warning signal to indicate fhat the electvonic shelf Jabel |

reflocting frown the display of the electronie shelf fabel,

18 The sysiem according © olaim 14, wherein the scanning dovice comprises a robotic

- &

unit or a mohile device,

i6
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concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-13, are drawn to a. system of managing products on a shelf by using a computer system in communication with an
electronic shelf label (ESL) and a scanning device, comprising a computer system configured to receive a position of the electronic shelf
label transmitted by the electronic shelf label.

Group I, claims 14-18 are drawn to a system of managing products on a shelf by using a computer system in communication with an
electronic shelf label (ESL) and a scanning device, comprising: a computer system configured to: receive a message from the scanning
device that the scanning device is not able to identify the code displayed by the electronic shelf labe! at a specified location due to light
reflection on a display of the electronic shelf label.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group
| invention: a computer system configured to receive a position of the electronic shelf label transmitted by the electronic shelf label,
wherein the scanning device is configured to communicate wirelessly the location of the out area to the computer system, wherein the
computer system is configured to identify a location of the electronic shelf label associated with the out area based on the position
transmitted by the electronic shelf label, wherein the computer system is further configured to identify a backroom electronic shelf label
associated with products associated with the out area, wherein the computer system is configured to activate the backroom electronic
shelf label with. an action message to indicate a location of the backroom electronic shelf label as claimed therein is not present in the
invention of Group Il. The special technical feature of the Group Il invention: a computer system configured to: receive a message from
the scanning device that the scanning device is not able to identify the code displayed by the electronic shelf label at a specified location
due to light reflection on a display of the electronic shelf label; communicate information of the electronic shelf label to the scanning
device; and communicate to an associate that the electronic shelf label needs to be repositioned to cure the light reflection as claimed
therein is not present in the invention of Group |.

Groups | and il lack unity of invention because even though the inventions of these groups require the technical feature of a system of
managing products on a shelf by using a computer system in communication with an electronic shelf label (ESL) and a scanning device,
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associated with the electronic shelf label, this technical feature is not a special technical feature as it does not make a contribution over
the prior art.

Specifically, US 2011/0240731 to Lee et al. teaches a system of managing products on a shelf by using a computer system in
communication with an electronic shelf label (ESL) and a scanning device, comprising: a scanning device configured to scan an
electronic shelf label attached to a shelf in a vicinity, of one or more products associated with the electronic shelf label (Paras.
[0035-0040]).
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