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ELECTRONIC INFORMATION LABEL 
SYSTEM WITH ADJUSTABLE WAKE-UP 

UPDATE PERIOD 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application claims priority from Korean Patent 
Application Nos. 10-2014-0037274, filed on Mar. 28, 2014, 
10-2014-0041954, filed on Apr. 8, 2014, and 10-2014 
01 19612, filed on Sep. 10, 2014, in the Korean Intellectual 
Property Office, the entire disclosures of which are incorpo 
rated herein by references for all purposes. 

BACKGROUND 

0002 1. Field 
0003. The following description generally relates to a 
computing system, and more particularly to an electronic 
information label system that enables management of elec 
tronic labels attached to store shelves where merchandise is 
displayed. 
0004 2. Description of the Related Art 
0005 Electronic Information Labels (EIL, hereinafter 
referred to as electronic labels) are known, which are attached 
to store shelves to show information on merchandise dis 
played in stores. These EILS communicate with a manage 
ment server through a relay station. Electronic labels man 
aged by an identical relay station may form a group, and all 
the electronic information labels are separated into these 
groups, for each of which merchandise information is 
updated. In order to reduce power consumption of electronic 
labels, which are battery-powered, electronic labels are main 
tained in a sleep mode except for a wake-up period required 
for information update. 
0006 Electronic labels and a relay station communicate 
with each other according to, for example, the PHY/MAC 
layer standard defined by the IEEE 802.15.4 standard. The 
standard defines 16 channels in aband of 2.4 GHz. Among the 
16 channels, electronic labels and gateways use one channel 
as a wake-up channel, which is a common channel, and the 
rest of the channels are assigned for data communication. 
During a wake-up period, electronic labels listen to commu 
nication from a management server, and analyze a received 
wake-up frame, so that if there is data to be transmitted to an 
electronic label, the electronic label may tune to a designated 
channel to receive and store the data. The data includes mer 
chandise information. 
0007. The wake-up period and the sleep period may be set 
for durations, within which real-time information update may 
be allowed, by considering battery consumption. For 
example, the wake-up period may be set for 12 ms, and the 
sleep period may be set for 5 minutes. Depending on display 
shelves and on the types of displayed merchandise, update 
frequency of merchandise information may be varied. If a 
long sleep period is set, update of merchandise information 
may be delayed, and if a short sleep period is set, battery 
consumption is increased to cause frequent battery change. 
0008 Korean Laid-open Patent Publication No. 2011 
0053858 published on May 24, 2011 discloses Electronic 
Shelf Labels (ESLs) that remains awake according to wake 
up setting information received from a server to update infor 
mation. However, if a wake-up period is set and adjusted for 
every electronic shelf label, update scheduling may be com 
plicated since a management server is required to notify, to 
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every electronic shelf label, that there is information to be 
updated. In a case where there area huge number of electronic 
labels, a wake-up frame may become longer, making it diffi 
cult to transmit all the electronic labels during a short wake 
up period. A wake-up period that is adjusted without any 
regularity makes it difficult for a management server to gen 
erate a wake-up frame for every electronic label group and to 
generate schedules to transmit the generated wake-up frames. 

SUMMARY 

0009 Disclosed is an electronic information label system, 
which enables reduced battery consumption while allowing 
real-time update of merchandise information. 
0010. In addition, in the electronic information label sys 
tem, a wake-up period for information update may be deter 
mined depending on the types of merchandise, or character 
istics of display shelves. 
0011 Further, in the electronic information label system, a 
wake-up period for information update may be determined by 
reflecting different frequency of information update during a 
period of for example, a day, a week, or a month. 
0012 Moreover, the electronic information label system 
may guarantee merchandise information update by stable 
synchronization with a management server. 
0013. According to an exemplary embodiment, awake-up 
period for information update of electronic labels may be 
managed by a plurality of modes. A basic mode, which is one 
of the plurality of modes, may have a fixed period as in the 
conventional manner. At least one of the plurality of modes 
may have a different mode from the basic mode. 
0014. The basic mode among the plurality of modes may 
guarantee real-time update of merchandise information as in 
the conventional manner. Another mode of the plurality of 
modes is set for products or periods for which there is a 
prediction of no change in merchandise information, and may 
include a delayed update mode. 
0015. According to an exemplary embodiment, an opera 
tion mode of each group of electronic labels may be set for 
each group, and may be synchronized through a relay station 
with information included in the electronic labels. 
0016. According to another exemplary embodiment, the 
update setting information may include information that 
specifies a wake-up time slot, which is a wake-up period 
during a period of the delayed update mode. In the delayed 
update mode, a wake-up period may be assigned differently 
for each of the electronic labels or for each group of the 
electronic labels. 
0017. According to still another exemplary embodiment, 
merchandise information is updated at a predetermined time 
interval. 
0018. According to yet another exemplary embodiment, 
operation modes of the electronic labels may be scheduled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a diagram illustrating an overall configu 
ration of an electronic information label system according to 
an exemplary embodiment. 
0020 FIG. 2 is a flowchart explaining communications 
among an electronic label management server, gateways, and 
electronic labels. 
0021 FIG. 3 is a flowchart illustrating a method of con 
trolling electronic labels according to an exemplary embodi 
ment. 
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0022 FIG. 4 is a flowchart illustrating a method of man 
aging electronic labels according to an exemplary embodi 
ment. 

0023 FIG. 5 is a block diagram illustrating an electronic 
label apparatus according to an exemplary embodiment. 
0024 FIG. 6 is a block diagram illustrating an electronic 
label management server according to an exemplary embodi 
ment. 

0025 Throughout the drawings and the detailed descrip 
tion, unless otherwise described, the same drawing reference 
numerals will be understood to refer to the same elements, 
features, and structures. The relative size and depiction of 
these elements may be exaggerated for clarity, illustration, 
and convenience. 

DETAILED DESCRIPTION 

0026. The following description is provided to assist the 
readeringaining a comprehensive understanding of the meth 
ods, apparatuses, and/or systems described herein. Accord 
ingly, various changes, modifications, and equivalents of the 
methods, apparatuses, and/or systems described herein will 
be suggested to those of ordinary skill in the art. Also, descrip 
tions of well-known functions and constructions may be 
omitted for increased clarity and conciseness. 
0027 FIG. 1 is a diagram illustrating an overall configu 
ration of an electronic information label system according to 
an exemplary embodiment. As illustrated in FIG. 1, the elec 
tronic label management System according to an exemplary 
embodiment includes a central server 110, gateways 131-1, . 
.., and 131-k, and electronic labels 171-1-1, 171-1-2, ..., 
171-1-m1, 171-k-1, 171-k-2, ..., and 171-k-mk. The elec 
tronic label management server 110 is connected to the gate 
ways 131-1,..., and 131-k through a wired communication. 
The gateways 131-1, . . . . and 131-k communicate with a 
group of electronic labels included in the gateways through a 
near field wireless communication, for example, according to 
the PHY/MAC layer protocol defined by the IEEE 802.15.4 
standard. The standard defines 16 channels in a band of 2.4 
GHz. Among the 16 channels, electronic labels and gateways 
use one channel as a wake-up channel, which is a common 
channel, and the rest of the channels are assigned for data 
communication. 

0028 Electronic labels are separated into a plurality of 
groups, and merchandise information for each of the groups is 
updated. Electronic labels 171-1-1, 171-1-2, ..., 171-1-m1 
managed through an identical gateway 131-1 may form a 
group. In order to reduce power consumption of electronic 
labels, which are battery-powered, the electronic labels are 
maintained in a sleep mode except for a wake-up period 
required for information update. Further, as a display, an 
electronic paper display (EPD) is used so that an information 
display state may be maintained even without power Supply. 
0029 FIG. 2 is a flowchart explaining communications 
among an electronic label management server, gateways, and 
electronic labels. As illustrated in FIG. 2, once battery power 
is applied, electronic labels are forced to be woken up by a 
remote control for initial registration. For example, a remote 
control may include an electromagnet that generates a mag 
netic force when a switch is pressed. The electronic labels 
include a mechanical Switch that is closed by magnetic force 
of a remote control. Once the switch is closed, interrupt is 
applied to a microprocessor in a sleep mode, thereby shifting 
into a wake-up state. The electronic labels shifted into a 
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wake-up state Scan for a wake-up channel and detect gate 
ways to form a wireless network in 211. 
0030. Once gateways are detected, label activation is per 
formed in 213, in which electronic labels register themselves 
with the detected gateway. Activation is performed by regis 
tering, with a management server, identifiers of electronic 
labels, which are read by barcodes attached thereon, and by 
registering, with a management server, identifiers of mer 
chandise corresponding to each of the electronic labels, 
which are read by barcodes of merchandise. 
0031. After the initial activation, the electronic labels may 
receive merchandise information by transmitting and receiv 
ing an information inquiry request frame and an information 
inquiry response frame to and from a data channel, and may 
display received merchandise information on a display in 215 
to 221. In an exemplary embodiment, the received informa 
tion includes update setting information in addition to mer 
chandise information, in which the update setting informa 
tion includes information on operation modes, and the 
electronic labels set operation modes according to update 
setting information. 
0032. In an exemplary embodiment, the electronic labels 
operate in one of two modes, i.e., a real-time update mode in 
which merchandise information is updated in real time 
according to update setting information received from a man 
agement server and stored, and a delayed update mode in 
which merchandise information update is delayed. In an 
exemplary embodiment, the real-time update mode and the 
delayed update mode are different in terms of duration of a 
sleep state. In the real-time update mode, duration of a sleep 
state may be determined to be a length of time, e.g., 5 minutes, 
during which real-time update of merchandise information 
may be guaranteed with battery consumption being reduced 
to a reasonable level. In the delayed update mode set for 
merchandise for which information update oran update time 
may not be estimated, duration of a sleep state is determined 
with a focus on reducing battery consumption. For example, 
a sleep state may be maintained for two hours. 
0033 FIG. 3 is a flowchart illustrating a method of con 
trolling electronic labels according to an exemplary embodi 
ment. In an exemplary embodiment, the method of control 
ling electronic labels may include: checking received 
information in 353 in which electronic labels stay awake for 
a period determined according to update setting information 
to listen to communications from a management server; 
updating information in 315 in which, if there is data to be 
received, the data may be received through a designated wire 
less channel to store the received data in a memory; display 
ing merchandise information in 315 in which merchandise 
information included in the received data is displayed; and 
setting an operation mode in 331 and 351 in which an opera 
tion mode is determined between a real-time update mode of 
updating according to update setting information included in 
the received data and a delayed update mode. 
0034 Referring to FIG. 3, once electronic labels are 
woken up by, for example, using a remote control after battery 
power is applied, the electronic labels scan for a wake-up 
channel and detect gateways to form a wireless network in 
311. Once gateways are detected, the electronic labels regis 
ter themselves with the detected gateways to perform label 
activation in 313. 

0035. After the initial activation, the electronic labels may 
receive merchandise information by transmitting and receiv 
ing an information inquiry request frame and an information 
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inquiry response frame to and from a data channel assigned to 
the electronic labels, and may display the received merchan 
dise information on a display in 315. In an exemplary embodi 
ment, the received information includes update setting infor 
mation in addition to merchandise information, in which the 
update setting information includes information on operation 
modes, and the electronic labels set operation modes accord 
ing to the update setting information. 
0036. In an exemplary embodiment, the electronic labels 
operate in one of two modes, i.e., a real-time update mode in 
which merchandise information is updated in real time 
according to update setting information received from a man 
agement server and stored, and a delayed update mode in 
which merchandise information update is delayed. In an 
exemplary embodiment, the real-time update mode and the 
delayed update mode are different in terms of duration of a 
sleep state. In the real-time update mode, duration of a sleep 
state may be determined to be a length of time, e.g. 5 minutes, 
during which real-time update of merchandise information 
may be guaranteed with battery consumption being reduced 
to a reasonable level. In the delayed update mode set for 
merchandise for which information update oran update time 
may not be estimated, duration of a sleep state is determined 
with a focus on reducing battery consumption. For example, 
a sleep state may be maintained for two hours. 
0037 Subsequently, the electronic labels check operation 
modes in 317. In a case where an operation mode is a real 
time update mode, a real-time update mode is performed in a 
conventional manner. First, an update period is set in 331. In 
an exemplary embodiment, update setting information may 
include information on duration of a sleep state or on a wake 
up period. Accordingly, the update period may be set in Vari 
ous manners, such as by defining an entire period and a 
wake-up period, by defining an entire period and duration of 
a sleep state, by defining a wake-up period or duration of a 
sleep state, or the like. In an exemplary embodiment of FIG. 
3, the wake-up period is set for 12 ms, and duration of a sleep 
state is set for 5 minutes. These periods may be set properly by 
considering battery capacity, a number of the entire electronic 
labels that affect the time required for updating merchandise 
information of all the electronic labels. 

0038. Then, the electronic labels are maintained in a sleep 
mode for 5 minutes in 333 that is set as the duration of a sleep 
time. After the sleep time, the state of the electronic labels is 
shifted into a wake-up mode in 335. While being in the 
wake-up mode, the electronic labels perform wake-up listen 
ing. If electronic labels find their group identification (ID) 
number in a received wake-up frame, but a message ID num 
ber is the same or smaller than a previously stored ID number, 
the message is determined to have been received, and the 
electronic labels are shifted into a sleep mode. If electronic 
labels fail to find their group ID number, it is determined that 
there is no message to be received, and the electronic labels 
are shifted into a sleep mode again. Further, if electronic 
labels fine their group ID number in a received wake-up 
frame, but a message ID number is different from a previously 
stored ID number, the electronic labels determine that there is 
update information to be received in 337. 
0039. If there is update information, the update informa 
tion is received by returning to 315. The update information 
may be merchandise information, or update setting informa 
tion. 
0040. Upon checking an operation mode, if an operation 
mode is a delayed update mode, an update period may be set 
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for the mode in 351. For example, a wake-up period may be 
set for 12 ms, and duration of a sleep time may be set for 2 
hours. In an exemplary embodiment, an update period of the 
delayed update mode may be predetermined in a system. In 
another exemplary embodiment, update setting information 
may include information on duration of a sleep mode, or on a 
wake-up period, in which an update period of the delayed 
update mode may be determined by a management server 
according to each group of electronic labels. The update 
period may be set in various manners. Such as by defining an 
entire period and a wake-up period, by defining an entire 
period and duration of a sleep state, by defining a wake-up 
period or duration of a sleep state, or the like. 
0041. In another exemplary embodiment, update setting 
information may include information that specifies awake-up 
time slot, which is a wake-up period during a period of the 
delayed update mode. In this case, all the electronic labels 
have the same update period, e.g., an update period of two 
hours. Wake-up time slots are assigned differently according 
to each group of electronic labels. Electronic labels in the 
same group wake up in the same time slot to listen to com 
munications from gateways. A wake-up frame is transmitted 
in different time slots between gateways, thereby avoiding 
interference of communications between gateways or groups. 
0042. In another exemplary embodiment, update setting 
information may include information on Schedule of shifting 
operation modes. For example, operation modes may be 
scheduled as follows. 

TABLE 1 

Time Operation mode 

10:00 Real-time update mode 
11:00 Delayed update mode 
17:00 Real-time update mode 
20:00 Delayed update mode 
24:OO Real-time update mode 
O1:00 Delayed update mode 

0043. As shown in Table 1 above, a real-time update mode 
is set for 10:00-11:00, which is an opening time when prod 
ucts are newly displayed, for 17:00-20:00 when products are 
sold at a discount price, and for 24:00-01:00 when overall 
update of merchandise information is performed. The rest is 
scheduled to be a delayed update mode. Such scheduling may 
be set at a time interval of one week, one month, or one year. 
0044. In another exemplary embodiment, merchandise 
information of electronic labels is controlled to be updated at 
a predetermined time interval. Electronic labels are con 
nected to a server at a predetermined time interval for refresh 
required to maintain electronic paper display data or for Syn 
chronization of an internal clock. Such time interval may be, 
for example, 24 hours. Even in a case where there is no 
merchandise information to be updated, a management server 
transmits merchandise information to each group of elec 
tronic labels to control the electronic labels to refresh display 
data at a predetermined time interval, for example, once every 
24 hours. Electronic labels may refresh display data by speci 
fying identifiers of each group of electronic labels in a wake 
up frame and assigning new message identifiers, and by trans 
mitting an inquiry response message that includes identical 
merchandise information in response to receiving an inquiry 
request message. 
0045 Alternatively, regardless of the control of a manage 
ment server, electronic labels may refresh display data once 
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every 24 hours by controlling a clock or a timer. In this case, 
the electronic labels wake up once every 24 hours, and may 
refresh an electronic paper display to display again display 
images stored in a memory. 
0046. In an exemplary embodiment, in response to a 
request for information update of electronic labels, an elec 
tronic label management server operates in one of two opera 
tion modes, i.e., a real-time update mode in which merchan 
dise information is updated in real time according to update 
setting information of electronic labels, and a delayed update 
mode in which update of merchandise information is delayed; 
notifies that there is merchandise information to be updated 
during a wake-up period; and transmits merchandise infor 
mation to be updated to electronic labels that respond. 
0047 FIG. 4 is a flowchart illustrating a method of man 
aging electronic labels according to an exemplary embodi 
ment. Referring to FIG. 4, a manager first inputs merchandise 
information to an electronic label management server, and 
sets update setting information for each of the electronic 
labels in 411. For example, an initial operation mode of all the 
electronic labels may be set as a real-time update mode, 
which is a basic mode. 
0048. Once power is applied, the electronic labels are 
woken up to be activated by registration with gateways. An 
electronic label management server registers groups of elec 
tronic labels for each gateway in 413. Then, in response to 
receiving, from registered groups of electronic labels, inquiry 
request frames in data channels assigned to the groups, the 
management server transmits inquiry response frames in 415, 
thereby transmitting merchandise information to be dis 
played and update setting information for each of the elec 
tronic labels. 

0049 Electronic labels receive and display merchandise 
information. In an exemplary embodiment, a management 
server may transmit to the electronic labels merchandise 
information as well as update setting information. The update 
setting information may include information on operation 
modes, and electronic labels may set operation modes accord 
ing to the update setting information in 415. 
0050. In an exemplary embodiment, in response to a 
request for information update of electronic labels, a method 
of managing the electronic labels may include: transmitting a 
request for update in 453 that includes operating in one of two 
operation modes, i.e., a real-time update mode in which mer 
chandise information is updated in real time according to 
update setting information of electronic labels, and a delayed 
update mode in which update of merchandise information is 
delayed, and notifying that there is merchandise information 
to be updated during awake-up period; updating information 
in 455 that includes transmitting data to be updated to elec 
tronic labels that respond through a designated wireless chan 
nel, and checking whether the data is received; and update 
setting in 457 that includes updating update setting informa 
tion included in the transmitted data as new update setting 
information and storing the new update setting information. 
0051. In an exemplary embodiment, update setting infor 
mation may be transmitted during a wake-up period, set for 
each group of electronic labels, determined according to 
update setting information. For example, in a case where 
there is information to be updated as a manager changes 
merchandise information or update setting information of a 
specific group of electronic labels in 431, a management 
server waits until the end of a wake-up period in an operation 
mode set for the group of electronic labels in 451. In an 
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exemplary embodiment, update setting information may 
include information on duration of a sleep time, or on a 
wake-up period. In an exemplary embodiment, internal 
clocks of a management server and electronic labels are syn 
chronized. For example, in accordance with a wake-up period 
of 12 ms, the management server transmits a wake-up frame 
in 453. The wake-up frame includes a message identifier of 
information to be updated, a group identifier of electronic 
labels to be updated, and specific information of data chan 
nels to which the information to be updated is to be transmit 
ted. 
0052. Upon receiving awake-up frame in a wake-up chan 
nel, electronic labels are connected to a data channel to trans 
mit an inquiry request message, and in response to the 
request, the management server transmits an inquiry response 
message in 455. The inquiry response message may include 
merchandise information to be updated and/or update setting 
information. Upon receiving from a group of electronic labels 
a message indicating that the electronic labels have received 
the inquiry response message, the management server deter 
mines that update information is to be transmitted to the 
electronic labels, and stores the update setting information in 
457. 
0053. In another exemplary embodiment, update setting 
information may include information that specifies awake-up 
time slot, which is a wake-up period during a period of the 
delayed update mode. A wake-up frame is transmitted in 
different time slots according to each group of electronic 
labels. 
0054. In still another exemplary embodiment, update set 
ting information may include information on schedule of 
shifting operation modes. Such scheduling may be set as a 
period of one week, one month, or one year. 
0055. In still another exemplary embodiment, a manage 
ment server controls merchandise information of electronic 
labels to be updated at a predetermined time interval. The 
time interval may be, for example, 24 hours. Even in a case 
where there is no merchandise information to be updated, a 
management server transmits merchandise information to 
each group of electronic labels to control the electronic labels 
to refresh display data at a predetermined time interval, for 
example, once every 24 hours. Electronic labels may refresh 
display data by specifying identifiers of each group of elec 
tronic labels in a wake-up frame and assigning new message 
identifiers, and by transmitting an inquiry response message 
that includes identical merchandise information in response 
to receiving an inquiry request message. 
0056 FIG. 5 is a block diagram illustrating an electronic 
label apparatus according to an exemplary embodiment. In 
the electronic information label system, electronic labels are 
attached to store shelves to show information on displayed 
merchandise. According to an exemplary embodiment, the 
electronic labels are managed in a plurality of groups. In a 
case where there are a huge number of groups or groups are 
stretched to a wide area, merchandise information for each of 
the groups may be updated through a plurality of relay sta 
tions. By using relay stations installed in a store ceiling, 
merchandise information may be synchronized between each 
of the electronic labels and a management server. 
0057. As illustrated in FIG. 5, the electronic information 
label system includes a display 530, a near field communica 
tor 570, and a memory 550. In an exemplary embodiment, the 
display 530 is an electronic paper display. For example, the 
display 530 may be an electronic paper display based on a 
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electrophoresis technique. The electronic paper display may 
maintain an information display state even without power 
Supply, and may consume low power with a wide viewing 
angle. However, the present disclosure is not limited thereto, 
and may adopt various known displays. In an exemplary 
embodiment, the near field communicator 570 may commu 
nicate with a relay station in a ZigBee method. Like a Blue 
tooth communication method, the ZigBee communication 
defines MAC based on the IEEE 802.15 standard, and is a 
near field, low speed communication standard with low 
power consumption and excellent security. However, the 
present disclosure is not limited to the ZigBee communica 
tion method, and may include various near field communica 
tion methods, such as a Bluetooth communication method, or 
a method adopting only a part of the ZigBee communication 
standard. 
0058. In an exemplary embodiment, the memory 550 may 
be a flash memory that may consume low power, and may 
maintain data even without power Supply. However, the 
present disclosure is not limited thereto, and may adopt other 
memory appropriately among known semiconductor memo 
1S. 

0059. In an exemplary embodiment, the controller 10 is a 
microprocessor. In an exemplary embodiment, an integrated 
circuit chip is used in which operation control circuits of the 
controller 510, the near field communicator 570, the memory 
550, a timer 590 and a the display are all mounted. However, 
the present disclosure is not limited to the configuration, and 
various system configurations, such as hardware for exclusive 
use, gate array, individual semiconductor device, and the like, 
may be applied to hardware. 
0060. The controller 510 may execute programs stored in 
the memory 550, for example, a program for operating a 
whole system, or applications. In an exemplary embodiment, 
merchandise information display controller 511, a received 
information checking component 513, an information 
updater 515, an operation mode setter 517, and the like may 
be implemented by these applications. However, in view of a 
current system technology, it is evident that these components 
may be implemented by combinations of software/hardware, 
or by hardware alone. Such as a logic for exclusive use or the 
like. 

0061. In an exemplary embodiment, the controller 510 
may listen to communications from a management server 
through the near field communicator 570 during a wake-up 
period. If there is data to be received, the controller 510 
receives the data, and stores the received data in the memory 
550, in which the controller 510 operates in one oftwo modes, 
i.e., a real-time update mode in which merchandise informa 
tion is updated in real time according to update setting infor 
mation received from a management server and stored, and a 
delayed update mode in which merchandise information 
update is delayed. 
0062. In an exemplary embodiment, the received informa 
tion checking component 513 stays awake during a period 
determined according to the update setting information 551 
stored in the memory 550 to listen to communications from a 
management server, and outputs data channel information to 
the information updater 515 if there is data to be received. If 
electronic labels find their group identification (ID) number 
in a received wake-up frame, but a message ID number is the 
same or smaller than a previously stored ID number, the 
message is determined to have been received, and the elec 
tronic labels are shifted into a sleep mode. Further, if elec 
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tronic labels fine their group ID numberina received wake-up 
frame received from gateways through the near field commu 
nicator 570, but a message ID number is different from a 
previously stored ID number, the electronic labels determine 
that there is update information to be received. The informa 
tion updater 515 is connected to a data channel designated by 
the near field communicator 570 to receive update setting 
information from a management server and store the infor 
mation in the memory 550. Data is received to be stored as the 
update setting information 551 in the memory, or the update 
setting information 551 itself is updated. 
0063. In an exemplary embodiment, the information 
updater 515 stores update setting information received from 
the near field communicator 570 in a memory as the update 
setting information 551. In the present disclosure, “update 
setting information” refer to information required for elec 
tronic labels to update information with a management server 
through a relay station, and may include, for example, infor 
mation update period, duration of a sleep mode, or informa 
tion on Schedule of information update. 
0064. In an exemplary embodiment, the information 
updater 515 programs the timer 590, so that according to 
update setting information received by the timer 590, the 
microprocessor 510 included in a controller may be con 
trolled to generate interrupt. In an exemplary embodiment, 
the timer 590 includes two timer channels for a wake-up start 
time and a sleep-mode start time. Once the timer 590 gener 
ates a first interrupt, the controller 510 is branched by execut 
ing an information update routine, to listen to communica 
tions from a management server to check whether there is 
data to be received, which includes update setting informa 
tion or information on new merchandise items. Once the 
timer 590 generates a second interrupt, the controller 510 
enters a sleep mode to turn off power of all the peripheral 
devices except for the timer 590, and enters a waiting mode. 
0065 However, the present disclosure is not limited 
thereto, and the timer 590 may include only one channel for a 
wake-up start time, in which in response to an occurrence of 
a time event, it is checked, by listening to a communication 
channel, whether there is data to be received, and after a lapse 
of a predetermined time, a sleep mode is started. In another 
example, without using a timer, only the operations of the 
controller 510 may be used. 
0066. In another exemplary embodiment, the information 
updater 515 may store merchandise information received 
from the near field communicator 570 in the memory 550 as 
merchandise information data 553. The merchandise infor 
mation may include, for example, information on price of 
products, a monetary unit, a discount rate, special offer prod 
ucts ?cut-price products, and the like, which are to be dis 
played on the display 530, and may further include informa 
tion to control display of merchandise information. In an 
exemplary embodiment, in a case where there is updated 
merchandise information, the merchandise information dis 
play controller 511 may display the information on the dis 
play 530. In an exemplary embodiment, the merchandise 
information controller 511 may display updated information, 
and then may turn off power of the display 530. 
0067. The operation mode setter 517 may set an operation 
mode between a real-time setting mode in which merchandise 
information is updated in real time according to update set 
ting information included in received data, and a delayed 
update mode in which update of merchandise information is 
delayed. For example, in the real-time update mode, a wake 
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up period is set for 12 ms, and duration of a sleep mode is set 
for 5 minutes. In another example, in the delayed update 
mode, a wake-up period is set for 12 ms, and duration of a 
sleep mode is set for 2 hours. 
0068. In an exemplary embodiment, the operation mode 
setter 517 may include an operation mode scheduler 519 that 
shifts operation modes according to scheduling information 
of operation modes stored as part of update setting informa 
tion. The operation mode scheduler 519 checks the timer 590 
to shift operation modes according to scheduling information 
stored in the update setting information 551. 
0069 FIG. 6 is a block diagram illustrating an electronic 
label management server according to an exemplary embodi 
ment. A management server may be implemented as a pro 
gram, for example, in a server computer. The management 
server may be connected through a network to other store 
management server, for example, a point of sale (POS) server, 
or a coupon management server, and may be operated in 
conjunction therewith. The server computer may include a 
communicator 600 that communicates with a plurality of 
relay stations through a wired or wireless Internet. 
0070. In an exemplary embodiment, an update controller 
623 that controls update setting information in a management 
server (hereinafter referred to as the update controller 623) 
provides a graphic user interface through a user interface 680, 
through which update setting information for each group of 
electronic labels may be input from a user to be stored in an 
update setting information database 461. For example, store 
shelves may be displayed on a store map, merchandise infor 
mation may be displayed for each group of electronic labels 
with one or more store shelves, and groups of electronic 
labels of each shelf may be separated by different colors or by 
boundary lines. A store map that is not illustrated may be 
pre-stored in a memory or may be received from a store 
management server. Merchandise information for each shelf 
may be read from the merchandise information database 643. 
A manager may select each group of electronic labels on this 
screen, and may input update setting information. 
0071. In another example, update setting information for 
each store may be input as schedules in a form of table. For 
example, an update mode of each group during a one-day 
period may be input in a form of table, and the update con 
troller 623 may store the table in the database 641, and trans 
mit the data to each group of electronic labels. 
0072. In a case where merchandise information is changed 
in the merchandise information database 643, or a manager 
changes merchandise information through the user interface 
680, the merchandise information update controller 621 gen 
erates images that display changed merchandise information, 
and transmits the images to the each group of electronic 
labels. 
0073. By controlling information update according to the 
types of merchandise or characteristics of display shelves, 
merchandise information may be updated in real time at a 
necessary point in time with a longer battery change period. 
Moreover, by reflecting different frequency of information 
update during a period of, for example, a day, a week, a 
month, or a year, awake-up period of electronic labels may be 
managed efficiently. Further, merchandise information 
update may be guaranteed through stable synchronization 
with a management server. 
0074 The methods and/or operations described above 
may be recorded, stored, or fixed in one or more computer 
readable storage media that includes program instructions to 
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be implemented by a computer to cause a processor to execute 
or perform the program instructions. The media may also 
include, alone or in combination with the program instruc 
tions, data files, data structures, and the like. Examples of 
computer-readable storage media include magnetic media, 
Such as hard disks, floppy disks, and magnetic tape; optical 
media such as CD ROM disks and DVDs; magneto-optical 
media, Such as optical disks; and hardware devices that are 
specially configured to store and perform program instruc 
tions, such as read-only memory (ROM), random access 
memory (RAM), flash memory, and the like. Examples of 
program instructions include machine code, such as produced 
by a compiler, and files containing higher level code that may 
be executed by the computer using an interpreter. The 
described hardware devices may be configured to act as one 
or more software modules in order to perform the operations 
and methods described above, or vice versa. In addition, a 
computer-readable storage medium may be distributed 
among computer systems connected through a network and 
computer-readable codes or program instructions may be 
stored and executed in a decentralized manner. 
0075. A number of examples have been described above. 
Nevertheless, it should be understood that various modifica 
tions may be made. For example, Suitable results may be 
achieved if the described techniques are performed in a dif 
ferent order and/or if components in a described system, 
architecture, device, or circuit are combined in a different 
manner and/or replaced or Supplemented by other compo 
nents or their equivalents. Accordingly, other implementa 
tions are within the scope of the following claims. 
What is claimed is: 
1. A method of managing electronic labels that operates in 

one of two operation modes between a real-time update mode 
in which merchandise information is updated in real time 
according to update setting information received from a man 
agement server and stored, and a delayed update mode in 
which merchandise information update is delayed. 

2. The method of claim 1, comprising: 
checking received information wherein electronic labels 
wake up during a period determined according to update 
setting information to listen to communications from a 
management server, 

updating information wherein, if there is data to be 
received, the data may be received through a designated 
wireless channel to store the received data in a memory; 

displaying merchandise information wherein merchandise 
information included in the received data is displayed; 
and 

setting an operation mode wherein an operation mode is 
determined between a real-time update mode of updat 
ing according to update setting information included in 
the received data and a delayed update mode. 

3. The method of claim 1, wherein the update setting infor 
mation includes duration of a sleep state or a wake-up period. 

4. The method of claim 1, wherein the update setting infor 
mation includes information that specifies a wake-up time 
slot, which is a wake-up period during a period of the delayed 
update mode. 

5. The method of claim 1, wherein the update setting infor 
mation includes information on schedule of shifting opera 
tion modes. 

6. The method of claim 1, wherein merchandise informa 
tion is updated at a predetermined time interval. 
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7. An electronic label in which a program implemented by 
the method of claim 1 is mounted to be executed. 

8. A method of managing electronic labels that are execut 
able in a management server that manage a plurality of elec 
tronic labels, 

wherein in response to a request for information update of 
the electronic labels, the management server is config 
ured to: 
operate in one of two operation modes between a real 

time update mode in which merchandise information 
is updated in real time according to update setting 
information of electronic labels, and a delayed update 
mode in which update of merchandise information is 
delayed; 

notify that there is merchandise information to be 
updated during a wake-up period; and 

transmit merchandise information to be updated to elec 
tronic labels that respond. 

9. The method of claim 1, comprising: 
transmitting a request for update that comprises operating 

in one of two operation modes, between a real-time 
update mode in which merchandise information is 
updated in real time according to update setting infor 
mation of electronic labels, and a delayed update mode 
in which update of merchandise information is delayed, 
and notifying that there is merchandise information to be 
updated during a wake-up period; 

updating information that comprises transmitting data to 
be updated to electronic labels that respond through a 
designated wireless channel, and checking whether the 
data is received; and 

update setting that comprises updating update setting 
information included in the transmitted data as new 
update setting information and storing the new update 
setting information. 

10. The method of claim 8, wherein the update setting 
information is transmitted with merchandise information to 
each group of electronic labels. 

11. The method of claim 8, wherein the update setting 
information includes information that specifies a wake-up 
time slot, which is a wake-up period during a period of the 
delayed update mode. 

12. The method of claim 8, wherein merchandise informa 
tion is updated for all the electronic labels at a predetermined 
time interval. 

13. The method of claim 8, wherein the update setting 
information includes duration of a sleep state or a wake-up 
period. 
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14. The method of claim 8, wherein the update setting 
information includes information on schedule of shifting 
operation modes. 

15. The method of claim 8, wherein the update setting 
information is transmitted during each wake-up period of the 
electronic labels, which is determined according to the update 
setting information. 

16. A non-temporary storage medium in which a computer 
program implemented by the management method of claim 8 
is stored. 

17. An electronic label apparatus, which is configured to 
listen to communications from a management server during a 
wake-up period, and in a case where there is data to be 
received, is configured to receive and store the data by oper 
ating in one of two operation modes between a real-time 
update mode in which merchandise information is updated in 
real time according to update setting information received 
from a management server and stored, and a delayed update 
mode in which merchandise information update is delayed. 

18. The apparatus of claim 17, comprising: 
a display; 
a near field communicator, 
a memory; 
received information checking component configured to 

wake-up during a period determined according to an 
operation mode to listen to communications from the 
management server, 

information updater configured to, in a case where there is 
data to be received, receive the data through a designated 
wireless channel to store the data in the memory; 

an operation mode setter configured to set one mode of two 
operation modes between a real-time update mode in 
which merchandise information is updated in real time 
according to update setting information received from a 
management server and stored, and a delayed update 
mode in which merchandise information update is 
delayed; and 

a merchandise information display controller configured to 
display merchandise information included in the 
received data on the display. 

19. The apparatus of claim 17, wherein the operation mode 
setter further comprises an operation mode scheduler config 
ured to shift operation modes according to scheduling infor 
mation of operation modes stored as part of update setting 
information. 




