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(7) ABSTRACT

An electronic price label (ESL) system with automatic
assignment of an ESL to an appropriate CBS and timeslot is
described. In one aspect, the ESL system automatically
assigns a missing ESL to an appropriate CBS and timeslot
following a successful find command. After a find command
has been transmitted and responded to by the missing ESL,
a host computer system has a record of the CBS nearest the
ESL and the timeslot that the ESL responded on. The host
computer then determines a new timeslot for use by the ESL.
The new timeslot is one of the timeslots normally used by
the nearest CBS for communication. The host computer may
select a timeslot which is currently assigned to fewer ESLs,
to allow for even distribution of messages across the
timeslots. An assign command is then transmitted to the ESL
on the current timeslot, instructing the ESL to change to new
timeslot when listening for messages. The host computer
system then updates an ESL data file to include the correct
CBS and timeslot information. In one aspect of the present
invention, the response to the find command may indicate
that multiple CBSs are within range of the ESL. In addition
to selecting the appropriate timeslot to assign to the ESL, the
host computer will also select the appropriate CBS to assign
to the ESL.
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METHODS AND APPARATUS FOR AUTOMATIC
ASSIGNMENT OF A COMMUNICATION BASE
STATION AND TIMESLOT FOR AN ELECTRONIC
SHELF LABEL

FIELD OF THE INVENTION

[0001] The present invention relates generally to improve-
ments in electronic shelf label (ESL) systems used in
transaction establishments. More specifically, the present
invention relates to improvements in methods and apparatus
for automatically assigning an ESL to an appropriate com-
munication base station and timeslot.

BACKGROUND OF THE INVENTION

[0002] ESL systems typically include a plurality of ESLs
for each merchandise item in a store. ESLs display the price
of corresponding merchandise items on store shelves and are
typically attached to a rail along the leading edge of the
shelves. A store may contain thousands of ESLs to display
the prices of the merchandise items. The ESLs are coupled
to a central server where information about the ESLs is
typically maintained in an ESL data file which contains ESL
identification information and ESL merchandise item infor-
mation. The central server sends messages, including reg-
ister update messages, to the ESLs utilizing communication
base stations (CBSs).

[0003] Communication between the CBSs and the ESLs is
based on data being transferred utilizing a frame structure,
with each frame being divided into timeslots. A typical retail
establishment includes a plurality of CBSs, with groups of
ESLs assigned to each CBS. Each ESL is associated with a
particular CBS and assigned a particular timeslot, and listens
for messages and transmits responses during that timeslot
only, allowing a CBS to use different timeslots to commu-
nicate with different ESLs. A typical CBS may only use a
subset of the available timeslots to communicate with ESLs
during normal operation. If the ESL has been moved from its
assigned physical location, the ESL. may not be able to
receive a message from the particular CBS that has been
assigned to transmit messages to the ESL. Additionally, if
the ESL has not been assigned a correct timeslot, the ESL
may not be listening for messages at the appropriate time.
Such situations effectively sever communication between
the ESL and its associated CBS until the ESL can be found
and corrective action taken. A suitable technique for auto-
matically finding an ESL is described in U.S. application
Ser. No. entitled “Methods and Apparatus for Auto-
matically Locating an Electronic Shelf Label” filed on the
same date as the present application and incorporated by
reference herein in its entirety. However, finding an ESL
does not correct the problem of providing effective ongoing
communication with the missing ESL. Therefore, it would
be desirable to provide a system and method that automati-
cally assigns an ESL to an appropriate CBS and timeslot
after the ESL has been found.

SUMMARY OF THE INVENTION

[0004] The present invention advantageously provides
methods and apparatus for an improved electronic shelf
label (ESL) system. Among its several aspects, the present
invention provides a technique for automatically assigning
an ESL to an appropriate CBS and timeslot following a
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successful find command. After a find command has been
transmitted and responded to by a missing ESL, a host
computer system has a record of the CBS nearest the ESL
and the timeslot that the ESL responded on. The host
computer then determines a new timeslot for use by the ESL.
The new timeslot is one of the timeslots normally used by
the nearest CBS for communication. The host computer may
selects a timeslot which is currently assigned to fewer ESLs,
to allow for even distribution of messages across the
timeslots, or select a timeslot based on the identification
number of the ESL. An assign command is then transmitted
to the ESL on the current timeslot, instructing the ESL to
change to a newly assigned timeslot when listening for
messages. The host computer system then updates an ESL
data file to include the correct CBS and timeslot information.

[0005] Inone aspect of the present invention, the response
to the find command may indicate that multiple CBSs are
within range of the ESL. In addition to selecting the appro-
priate timeslot to assign to the ESL, the host computer will
also select the appropriate CBS to assign to the ESL.

[0006] A more complete understanding of the present
invention, as well as further features and advantages of the
invention, will be apparent from the following detailed
description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 shows a block diagram of a transaction
management system in accordance with the present inven-
tion;

[0008] FIG. 2 is a block diagram of an ESL in accordance
with the present invention;

[0009] FIG. 3 shows an exemplary frame and timeslot
assignment in accordance with the present invention;

[0010] FIG. 4 shows an exemplary retail establishment
floor layout in accordance with the present invention; and

[0011] FIG. 5 shows a method of automatically assigning
an ESL to an appropriate CBS and timeslot in accordance
with the present invention.

DETAILED DESCRIPTION

[0012] The present invention now will be described more
fully with reference to the accompanying drawings, in which
several presently preferred embodiments of the invention are
shown. This invention may, however, be embodied in vari-
ous forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.

[0013] Further details of an ESL system suitable for use in
conjunction with the present invention are found in U.S.
patent application Ser. No. filed Jan. 11, 2001
entitled “Methods and Apparatus for Performing Delta
Updates of an Electronic Shelf Label”, U.S. patent applica-
tion Ser. No. filed Jan. 11, 2001 entitled “Methods
and Apparatus for Intelligent Data Bedcheck of an Elec-
tronic Shelf Label”, U.S. patent application Ser. No.
filed Jan. 11, 2001 entitled “Methods and Apparatus for
Reduced Electronic Shelf Label Power Consumption”, U.S.
patent application Ser. No. filed Jan. 11, 2001
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entitled “Methods and Apparatus for Error Detection and
Correction of an Electronic Shelf Label System Communi-
cation Error”, U.S. patent application Ser. No. filed
Jan. 11, 2001 entitled “Methods and Apparatus for Auto-
matically Locating an Electronic Shelf Label”, U.S. patent
application Ser. No. filed Jan. 11, 2001 entitled
“Methods and Apparatus for Conserving Battery Power in
an Electronic Shelf Label System”, U.S. patent application
Ser. No. filed Jan. 11, 2001 entitled “Methods and
Apparatus for Error Detection and Correction in an Elec-
tronic Shelf Label System™, all of which are assigned to the
assignee of the present invention and incorporated by ref-
erence herein in their entirety.

[0014] FIG. 1 shows a transaction management system
100 in accordance with the present invention. The system
100 includes an ESL computer system 102 and a point-of-
service (POS) system 114. Here, components 102 and 114
are shown as separate components that are networked
together, but they and their subcomponents may also be
combined or divided in various ways.

[0015] The host computer system 102 includes an ESL
table 109, spool tables 104, data reader 108, ESL. manager
110, a client application 106 and a communication base
station (CBS) manager 112. POS system 114 includes a price
look-up (PLU) file 118 and POS terminals 116.

[0016] The system 100 also includes CBSs 120 and ESLs
122. The CBSs 120 may be suitably mounted in or near the
ceiling of the retail establishment. ESLs 122 are typically
attached to store shelving adjacent to items. In one aspect,
the system 100 includes a plurality of groups of ESLs 122
and a plurality of CBSs 120, with each group of ESLs 122
assigned to one the CBSs 120. A record of this assignment
relationship is stored in system memory, for example, as part
of the data stored in the ESL data file 109.

[0017] The ESL manager 110 records and schedules mes-
sages to the ESLs 122. The ESL manager 110 monitors and
maintains an action list for the ESLs 122 utilizing spool
tables 104, and provides a scheduling function for time
related events which need to occur at a future point at time.
Items on the action list may be provided from client com-
ponents as requests for work, may be automatically gener-
ated by the ESL. manager 110, or could be due to requests
that required additional processing at a later date, such as,
for example, a series of sale prices to be represented at the
ESLs at given times. Based on the events the ESL. manager
110 has scheduled for an ESL 122, the ESL manager 110
creates the appropriate request and sends the request to the
CBS manager 112. The requests may include register or
memory updates of an ESL 122, diagnostic requests such as
bedchecks, location requests such as finds, assignments to a
particular timeslot, and the like. Based on the response
returned from the ESL 122 via the CBS Manager 120, the
ESL Manager 112 then updates the ESL table 109 and spool
tables 104 as appropriate. Such updates may include mark-
ing a particular task as completed, updating the data image
of the ESL 122, and the like. A client application, such as
client application 106, may interface with the ESL. manager
110 to initiate requests for a particular activity. The data
reader 108 provides an interface from the ESL. manager 110
to the POS system 114.

[0018] The CBS manager 112 is responsible for all com-
munications, processing, and monitoring of the CBSs. The
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CBS manager 112 receives information intended to be
transmitted to the ESLs 122 and processes it into a form
appropriate for use by the CBSs 120 and ESLs 122. The
CBS manager 112 processes the response of a particular ESL
122 after a CBS 120 has received that response and then
passed that response to the CBS manager 112. Additionally,
the CBS manager 112 monitors the CBSs 120 for problems,
performs diagnostics on the CBSs 120 and logs errors.

[0019] The messages are sent to the CBSs 120 through
communication links 124. The communication links 124
may suitably utilize radio frequency (RF) communication,
infrared (IR) communication, a wired link, or some combi-
nation of communication techniques. Groups of ESLs 122
are assigned to a particular CBS for communication. After
receiving a message from the host system 102, a particular
CBS 120 which has been assigned to an ESL 122 then
transmits the message to the ESL 122 utilizing communi-
cation link 126, which may suitably utilize RF communi-
cation, IR communication, or some combination of commu-
nication techniques.

[0020] After receiving messages, the ESLs 122 transmit
responses to CBSs 120 over communication links 126. The
CBSs 120 would then process and retransmit the response
messages to the CBS manager 112 over communication
links 124. The CBSs 120 may also detect the signal strength
of the responses and report the signal strengths to the host
computer system 102.

[0021] The ESL data file 109 consists of multiple records,
with each record corresponding to a particular ESL. 122 in a
retail establishment. The record for each ESL 122 includes
a number of fields, with each field containing the data which
is supposed to be in one of the registers of the ESL 122.
Thus, the record contains a picture, or data image, of what
data is intended to be stored in the ESL 122, and conse-
quently what the ESL 122 should be displaying. Addition-
ally, each record may include a variety of additional infor-
mation related to the ESL 122, such as the timeslot the ESL
122 listens on, the CBS 120 assigned to the EST. 122, and the
PLU number of the item associated with the ESL 122. The
record may also contain diagnostic and tally information
related to that ESL. 122, such as when the last time a message
was sent to the ESL 122, the last time the ESL. 122 had a data
bedcheck, a count of how many times the ESL. 122 has failed
its data bedcheck, and the like.

[0022] FIG. 2 shows a block diagram of an exemplary
ESL 122 in accordance with the present invention. A display
202 displays information, such as item price and related
data. ESL 122 includes a transmitter 206 for transmitting
messages and a receiver 207 for receiving messages. The
transmitter 206 and receiver 207 may utilize RF communi-
cation, IR communication, a wired link or some combination
of communication techniques. A battery 208 provides power
for the operation of ESL 122. The operation of ESL 122 is
controlled by ESL circuitry 204. ESL circuitry 204 decodes
incoming messages received, and performs any actions
indicated by the messages. For example, if a register update
message is received, the ESL circuitry 204 would cause the
appropriate register to be updated with the data. ESL
memory 210 includes a plurality of registers, such as reg-
isters 210a, 210b, . . . , 210n. The ESL memory 210 may
contain many types of information. For example, the
memory 210 may include display registers which contain the
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actual text to be displayed by the ESL 122. This text may
include item price, informative or promotional text, text
directed to store employees, and the like. Other registers
may contain data which controls various parameters related
to the display of the text, such as display register selection
and timing sequences, for example. The ESL 122 may also
include a button 212 which may be depressed to initiate a
particular function, such as, for example, the display of an
alternate message.

[0023] As described above, each ESL 122 is associated
with a particular CBS 120 which transmits messages to the
ESL 122 and listens for responses. Each CBS 120 in a retail
establishment transmits messages to and receives responses
from groups of ESLs 122 assigned to the particular CBS
120. In a preferred embodiment, communication between
the CBSs 120 and the ESLs 122 is divided into frames, with
each frame being 1.45 seconds. Each frame is further
divided into 24 timeslots, with each timeslot being 60.42
milliseconds. In addition to being associated with a particu-
lar CBS 120, each ESL 122 is associated with a particular
timeslot and listens for messages and transmits responses
during that timeslot only. Each CBS 120 may suitably
support two timeslots for the transmission and reception of
messages during normal operation.

[0024] FIG. 3 shows an exemplary timing diagram 300
for a system employing twelve CBSs 120,, 120,, 120, . . .
, 120,,, 120,, showing twenty-four timeslots 302,, 302,,
302,, .. .,302,;, 302,, for a frame 304. As seen in FIG. 3,
the CBS 120, for example, is assigned to the timeslot 302,
and the timeslot 302, . Thus, if a particular ESL 122 has
been assigned to the CBS 120, and the timeslot 302, that
ESL 122 will receive messages from and transmit responses
to the CBS 120, only during the timeslot 302 .

[0025] In certain situations, an ESL may not be able to
communicate with its assigned CBS. For example, as seen in
the simplified floor diagram 400 of FIG. 4 which shows a
portion of a retail establishment, assume that ESLs 122,
122,122, .. .,122,,, 122, are assigned to communicate
with the CBS 120, and that the ESL. 122, has been assigned
to communicate utilizing the timeslot 3025. Initially, the ESL
122, was located on a shelf in slot 402 adjacent to the ESL
122,, and was in communication range of its assigned CBS
120,. The ESL 122, was then moved to another location
outside the communication range of the CBS 120, but
within the communication range of CBS 120,. Such a
movement may occur due to, for example, the relocation of
the product associated with the ESL 122, as retail estab-
lishments periodically rearrange their product placements to
optimize sale opportunities. Alternatively, the ESL. 122, may
not have been assigned to the correct timeslot or to the
correct CBS 120, due to, for example, having factory preset
conditions which are not appropriate to actual store condi-
tions. Any messages transmitted by the CBS 120, will not be
received by the ESL 122,. U.S. patent application Ser. No.

titled “Methods and Apparatus for Automatically
Locating an Electronic Price Label”, and incorporated by
reference herein, describes a technique for locating the ESL
122, which is not responding to messages from its assigned
CBS 120,.

[0026] After a number of retries to the ESL 122, have
gone unanswered, the host computer system 102 causes all
CBSs 120 to transmit an automatic find on all timeslots
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directed to the EST. 122, which is not responding. If the ESL.
122, responds to the automatic find command, the host
computer system 102 logs which CBS 120 heard the
response and which timeslot the ESL responded on. In the
system shown in FIG. 4, the CBS 1205 will report that a
response from the ESL 122, was received on the timeslot
302;. In one aspect of the present invention, if the response
is heard by more than one CBS 120, such as CBS 1205 and
CBS 120, the host computer 102 logs the CBS 120 which
received the strongest response signal.

[0027] The present invention provides a technique for
automatically assigning an ESL, such as ESL 122,, to an
appropriate CBS, such as CBS 120, and timeslot, such as
timeslot 3025, following a successful find command. As
shown in the above example, after a find command has been
transmitted and responded to by the missing ESL 122, the
host computer system 102 has a record of the CBS nearest
the ESL 122, CBS 120, and the timeslot 302 that the ESL.
122, responded on. The host computer 102 then determines
a new timeslot for use by the ESL 122,. The new timeslot
is one of the timeslots normally used by the CBS 1204 for
communication, such as timeslot 3025 or timeslot 302,,. In
a preferred embodiment, the host computer 102 selects a
timeslot which is currently assigned to fewer ESLs 122, to
allow for even distribution across the timeslots. If we
assume timeslot 302 is that slot, then an assign command is
transmitted to the ESL. 122 on timeslot 302, instructing the
ESL to change to timeslot 3025 when listening for messages.
The host computer system 102 then updates the ESL data file
109 to include the correct CBS and timeslot information.

[0028] In one aspect of the present invention, the response
to the find command may indicate that multiple CBSs 120
are within range of the ESL. 122,. In addition to selecting the
appropriate timeslot to assign to the ESL 122, the host
computer 102 will also select the appropriate CBS to assign
to the ESL 122,. Returning to the above example, if CBS
120_ and CBS 120, both receive the response to the find and
the CBS 1205 received the strongest signal from the the ESL
122, host computer system 102 will typically assign the
CBS 1204 to the ESL 122,. However, if the CBS 1205 is
assigned to more ESLs 122 than CBS 120, then the host
computer system may assign the ESL 122, to CBS 120, in
order to help ensure even distribution of the ESLs across the
CBSs and timeslots of the retail establishment to provide for
optimum performance.

[0029] FIG. 5 shows a method 500 of automatically
assigning an ESL to an appropriate CBS and timeslot after
a successful find. In step 502, the method starts. In step 504,
the ESL manager receives a message indicating that a
missing ESL has been located in response to a find com-
mand. The message to the ESL manager includes the iden-
tification number of the CBS which is nearest the ESL, the
timeslot on which the ESL responded to the find command,
and the timeslots currently supported by the CBS nearest the
ESL. In step 506, the ESL. manager determines if an auto-
matic assignment option is enabled. If the automatic assign-
ment option is not enabled, an indication may be provided
for store employees and the method continues to step 516
and ends. If the automatic find option is enabled, the method
continues to step 508. In step 508, the ESL manager instructs
the CBS manager to send an assign command to the ESL.
The assign command tells the ESL which timeslot the ESL
should be listening on. In one aspect of the present inven-
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tion, if the CBS manager receives a garbled response or no
response from the ESL, the CBS manager may retry the
assign command a predetermined number of times. If the
CBS manager continues to receive a garbled response or no
response from the ESL in response to the retransmissions of
the assign command, the CBS manager may assume the
assign command was successful.

[0030] In step 510, the ESL manager waits for an indica-
tion that the assign was successful. If the assignment of the
ESL was not successful, a retry count is incremented and the
method continues to step 512. In step 512, the EST. manager
determines if the assign command has been attempted a
predetermined number of times. If the assign command has
been attempted a predetermined number of times, the
method continues to step 516 and ends. If the assign
command has not been attempted a predetermined number
of times, the method returns to step 508.

[0031] Returning to step 510, if the assign was successful,
the method continues to step 514. In step 514, the ESL
manager updates the ESL table to indicate the new CBS and
timeslot assigned to the ESL. Optionally, the ESL. manager
may also transmit another message to the ESL which had
been pending. For example, if the find command had been
issued due to the ESL not responding to a bedcheck mes-
sage, that bedcheck message may now be transmitted to the
ESL using the new CBS and timeslot assignment. In step
516, the method ends.

[0032] In one aspect, the present invention allows store
personnel to relocate items and the associated ESLs 122
without having to log the movement with the host system
102. After an item and ESL 122 have been relocated, the host
computer can detect the movement using a technique, such
as a bedcheck and an automatic find, to locate the ESL 122
which has been moved. The host computer 102 may then
automatically reassign the ESL 122. Thus, clerks and other
store employees may easily relocate products and their
associated ESLs.

[0033] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit and
scope of the present invention. Thus, it is intended that the
present invention cover the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents. For example, while
a presently preferred embodiment utilizes an ESL to display
informational text or price of an associated item, an ESL
system may utilize ESLs in a variety of applications and
environments without departing from the spirit and scope of
the present invention.

We claim:

1. A communication method for an ESL system utilizing
frames divided into a plurality of timeslots, the method
comprising the steps of:

(2) transmitting a find message to an ESL by a host
computer, said find message transmitted by a plurality
of CBSs utilizing all of the timeslots of a frame;

(b) logging which CBS or CBSs received the response
and logging the timeslot in which the response was
received;
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(¢) determining a new CBS assignment and a new
timeslot assignment for the ESL;

(d) transmitting an assign command to the ESL utilizing
the timeslot in which the response was received
instructing the ESL to listen for messages on the new
timeslot.

2. The method of claim 1 further comprising the step of:

(e) updating an ESL data file with the new CBS assign-
ment and new timeslot assignment information.
3. The method of claim 2 wherein step (a) was initiated as
a result of the ESL not responding to a message, and the
method further comprises the step of:

(f) retransmitting the message to the ESL utilizing the new
CBS and the new timeslot.
4. The method of claim 1 wherein step (a) further com-
prises the substep of:

sending a command from an ESL manager software
module to a CBS manager software module instructing
the CBS manager software to transmit the find mes-
sage.
5. The method of claim 1 wherein step (c) further com-
prises the substep of:

if the response to the find message is received by more
than one CBS, identifying which CBS received the
response with the strongest signal strength, and iden-
tifying which CBS currently has the least ESL assign-
ments.
6. The method of claim 5 wherein step (c) further com-
prises the substep of:

if the response to the find message is received by more

than one CBS, assigning the ESL to the CBS which

received the response with the strongest signal strength.

7. The method of claim 5 wherein step (c) further com-
prises the substep of:

if the response to the find message is received by more
than one CBS, assigning the ESL to the CBS which
currently has the least ESL assignments.

8. An electronic shelf label (ESL) system comprising:

an ESL for displaying information,

a plurality of communication base stations (CBSs) com-
municatively connected to a host computer;

a host computer for initiating transmission of a find
message to the ESL, said find message transmitted by
the plurality of CBSs utilizing all of the timeslots of a
frame, logging which CBS or CBSs received the
response and logging the timeslot in which the response
was received, determining a new CBS assignment and
a new timeslot assignment for the ESL, and transmit-
ting an assign command to the ESL utilizing the
timeslot in which the response was received instructing
the ESL to listen for messages on the new timeslot.

9. The system of claim 8 wherein the host computer
updates an ESL data file with the new CBS assignment and
new timeslot assignment information.

10. The system of claim 9 wherein the transmission of the
find message was initiated as a result of the ESL not
responding to a message, and the host computer is further for
retransmitting the message to the ESL utilizing the new CBS
and the new timeslot.
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11. The system of claim 8 wherein the host computer
includes an ESL. manager and a CBS manager, wherein the
ESL manager sends a command to a CBS manager software
module instructing the CBS manager software to transmit
the find message.

12. The system of claim 8 wherein, if the response to the
find message is received by more than one CBS, the host
computer identifies which CBS received the response with
the strongest signal strength, and identifies which CBS
currently has the least ESL assignments.

13. The system of claim 12 wherein, if the response to the
find message is received by more than one CBS, the host
computer assigns the ESL to the CBS which received the
response with the strongest signal strength.

14. The system of claim 12 wherein, if the response to the
find message is received by more than one CBS, the host
computer assigns the ESL to the CBS which currently has
the least ESL assignments.

15. An ESL update method to allow for ESL relocation in
a retail establishment including an ESL system utilizing
frames divided into a plurality of timeslots, the method
comprising the steps of:

(a) relocating an ESL and items associated with the ESL
from a first location in a retail establishment to a second
location in the retail establishment;
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(b) transmitting a message to the ESL by a host computer,
said message transmitted by one of a plurality of
communication base stations (CBSs) utilizing one of
the timeslots of a frame, said CBS currently assigned to
the ESL;

(c) waiting for a response to the message;

() if no response is received by the host computer,
transmitting a find message, said find message trans-
mitted by all of the plurality of CBSs utilizing all of the
timeslots of a frame;

(d) logging which CBS or CBSs received a response to the
find message and logging the timeslot in which the
response to the find message was received;

(e) determining a new CBS assignment and a new
timeslot assignment for the ESL; and

(f) transmitting an assign command to the ESL utilizing
the timeslot in which the response was received
instructing the ESL to listen for messages on the new
timeslot.

16. The method of claim 15 wherein the step of relocating

the ESL removed the ESL from within communication range
of the currently assigned CBS.

#* #* #* #* #*





