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ELECTRONIC PRICE LABEL SYSTEM

Field of the invention

The invention relates to electronic price label systems.

Background of the invention

Conventionally, the price information on price tags in shops is always
changed manually when the price of the product is changed. The new
prices are printed out on paper or a corresponding material, and these
tags with their new price markings are placed manually to the products
in the sales premises. Thus, an employee must first find the correct
product and the price tag to be updated, after which the new price tag
is inserted in its position. A disadvantage in this arrangement is, among
other things, the fact that the arrangement is very laborious and there
is a high risk of mistakes. In case of a mistake, a situation may, for ex-
ample, occur, in which the price information on the price tags on the
products conflicts with the price information in the cash register system.

To avoid the above mentioned drawbacks, electronic systems have been
developed, in which electronic labels and their electronic displays are
attached to the products, in which the price information of the products
can be changed in a centralized manner from the control centre of the
system, or the like. This will facilitate and accelerate the updating of the
price information to a significant extent.

Also Point-of-Sale (POS) systems are used in the retail environment.
The POS-systems of the prior art are used in various retail situations
and they are implemented with hardware and software tailored to their
particular requirements. Retailers may utilize weighing scales, scanners,
electronic and manual cash registers, EFTPOS terminals, touch screens
and a variety of other hardware and software available. POS software
may also include additional features to cater for different functionality,
such as inventory management, CRM, financials, warehousing, etc.
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It’s also known to use inventory or stock control systems in retail envi-
ronment. Typical features of stock control systems include e.g. ensuring
that the products are on the shelf in shops in just the right quantity,
recognizing when a customer has bought a product, signaling when
more products need to be put on the shelf from the stockroom, reorder-
ing stock at the appropriate time from the main warehouse, producing
management information reports that could be used both by the store
and also at head office.

With above described prior art systems when the pricing is wanted to
change it has to be done manually for every product e.g. via the POS-
system. This is very time-consuming because the number of different
types of products in the store is large.

Summary of the invention

It is an aim of the present invention to reduce the above-mentioned
problems and simultaneously provide an arrangement for an electronic
price label system.

The method according to the invention is presented in claim 1 and the
label system according to the invention is presented in claim 12. Other
embodiments of the invention are characterized in what will be present-
ed in the other claims.

In the solution of the invention a new price of a product is sent to an
electronic price label linked to the product. The received new price of a
product is stored by the electronic price label. The electronic price label
changes the displayed price to the received new price in response to
receiving a price activation signal from the electronic price label system,
e.g. from base station of the electronic price label system. In one em-
bodiment of the invention the price activation signal is sent as a broad-
cast message from the electronic price label system, e.g. the base sta-
tion of the electronic price label system. In this embodiment one com-
mand can be used to inform multiple electronic price labels at the same
time that they should change the displayed price and this way the price
change can be implemented quickly.
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With one embodiment of the electronic price label system of the present
invention, the system can automatically calculate a new price for the
product. The new price is based at least in part on a current price of the
product, a ratio of the currently used sales time to the total length of
the sales season, and a ratio of the number of sold products in the pre-
vious observation time frame, e.g. a week, to the planned number of
sold products in the observation time frame. The determined new price
for the product can be sent to the electronic price label linked to the
product. The observation time frame in the system can be e.g. a day,
certain number of days, a week, certain number of weeks, a month or
certain number of months. The observation time frame can be different
for different products and/or customers.

In one embodiment of the invention the new price for a product is de-
termined on the basis of the following equation:

B2 = B1 * (1 + (Pf * w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw),

wherein B2 is a new sales price, Bl is a previous sales price, Pf is a
progress factor, w is a currently used sales time, e.g. number of sales
weeks from the start of the sales, Tw is a planned sales time, e.g. in
weeks, Cw is a planned average sales (pcs) per observation timeframe,
e.g. a week, and Fw is a number of sold products during previous ob-
servation timeframe, e.g. previous week.

In one embodiment of the invention the new price is based at least in
part on a current price of the product, a ratio of the currently used sales
time to the total length of the sales season, and a ratio of the revenue
of sold products in the previous observation time frame, e.g. a week, to
the planned revenue of sold products in the observation time frame.

In one embodiment of the invention the new price for a product is de-
termined on the basis of the following equation:

B2 = B1 * (1 + (Pf * w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw),

wherein B2 is a new sales price, Bl is a previous sales price, Pf is a
progress factor, w is a currently used sales time, e.g. number of sales
weeks from the start of the sales, Tw is a planned sales time, e.g. in
weeks, Cw is a planned average sales revenue (e.g. €) per observation
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timeframe, e.g. a week, and Fw is realized sales revenue (e.g. €) during
previous observation timeframe, e.g. previous week.

In one embodiment of the invention the electronic price label system
comprises a minimum price and/or maximum price for a product and if
the determined new price would be less than the set minimum price,
the set minimum price is used as a new price for a product and/or if the
determined new price would be more than the set maximum price, the
set maximum price is used as a new price for a product.

In one embodiment of the invention the electronic label is an electronic
label which is configured to be attached to a product.

In one embodiment of the invention a new price for the product is sent
to the electronic price label during an inventory check.

The solution of the present invention is able to automatically calculate
and change the prices of the products based on predefined rules and
thus the system reduces manual pricing work which is needed with the
prior art systems. When price of a certain product is changed the price
information will be changed in the electronic price label system and this
information will be delivered through the base stations to individual
electronic labels.

Description of the Drawings

In the following, the invention will be described in more detail by means
of example embodiments with reference to the appended drawings, in
which

Fig. 1 presents an example implementation of an elec-
tronic price label system,

Fig. 2 presents an example chart according to one em-
bodiment of the invention where different values
of the automatic price calculation are presented,
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Fig. 3 presents an example chart according to the em-
bodiment of the invention of Fig.2 where the au-
tomatically calculated price is illustrated, and

Fig. 4 presents a schematic and simplified view of an ex-
ample arrangement of the electronic price label
system in a store or in corresponding sales prem-
ises.

Detailed description of the invention

Figure 1 presents an example implementation of the electronic price la-
bel system. The system comprises an electronic price label system and
a product database in which products are listed (product database not
shown in the Figure 1). The electronic price label system can also com-
prise a point of sale system or be connected to a point of sale system.

Point of sale system is used to manage prices, stock, scales data, cash
register data or other similar sale or product related data of a store. A
user device can communicate with the point of sale system of a store
through an interface. The point of sale system can be connected
through an interface also to cash registers, scales and an electronic
price label system. Trough the interface the point of sale system can
e.g. update information on cash registers and scales or gather infor-
mation on activities such as sales on the cash registers or scales.

The electronic price label system, connected to the point of sale system,
can be used to change and present prices to the customers. The elec-
tronic price label system can comprise electronic price label system
base station controller, one or more base stations and one or more
electronic price labels. Base stations of the electronic price label system
are installed in stores and are typically connected in a wired manner, for
example, via Ethernet connection to the base station controller. The
base station controller is further connected to a store level server con-
taining the price and other product information. A specific product can
be linked to a specific electronic price label in the product database of
the system.
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The electronic price label system is able to calculate prices of the prod-
ucts automatically based on user changeable parameters and infor-
mation collected with the electronic price label system and/or point-of-
sale system. The system is able to change prices so that the revenue
and profit can be optimized, e.g. in such a way that essentially all the
products are sold in the normal store during the normal sales period
and sales out period. If this can be achieved, none of the products have
to be sold at an outlet store and the revenue and profit can be kept
higher.

The changeable parameters can be set e.g. in the following manner.
The target number of sold products for sales season and the length of
the sales season (e.g. in days, weeks or months) can be set to the sys-
tem. After that the system is able to calculate a target value of an aver-
age number of sold products for a certain observation timeframe of the
sales season, e.g. sold items per day, week or month. Also a starting
price for a product should be set to the system. Based on this infor-
mation and information collected with the electronic price label system
and/or point-of-sale system the system can automatically calculate and
change the prices.

The system can calculate a new price for the product based at least in
part on a current price of the product, a ratio of the currently used sales
time to the total length of the sales season, and a ratio of the number
of sold products in the previous observation time frame, e.g. a week, to
the planned number of sold products in the observation time frame. The
determined new price for the product is sent to the electronic price label
linked to the product.

In one embodiment of the system a new price is calculated on the basis
of the following equation:

B2 = B1 * (1 + (Pf* w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw)

wherein in the equation:

B2 = new sales price,
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Bl = previous sales price,
Pf = progress factor,

currently used sales time, e.g. number of sales
weeks from the start of the sales,

Tw = planned sales time, e.g. in weeks,

Cw = planned average sales (pcs) per observation
timeframe, e.g. a week,

Fw = number of sold products during previous observa-

tion timeframe, e.g. previous week.

The progress factor can be used to determine the steepness of the price
change. If the value of the progress factor is O, prices are not changed.
Value 1 can be used as a basic value for the progress factor which can
be adjusted if needed. With progress factor values over 1 the price
change is bigger (i.e. steeper) than with the value 1. With progress fac-
tor value less than 1 the price change is smaller than with the value 1.

In one embodiment of the invention a minimum price and/or a maxi-
mum price for a product can be set to the system, e.g. for the current
sales season. If the calculated price would be below the set minimum
price, the set minimum price is used. If the calculated price would be
above the set maximum price, the set maximum price is used.

Fig. 2 presents an example chart according to one embodiment of the
invention where different values of the automatic price calculation are
presented on the left side of the chart. The prior art pricing method is
presented as a comparison on the right side of the chart.

The target number of sold products for sales season (sales target (pcs))
and the length of the sales season Tw (e.g. in days, weeks or months)
can be set to the system. After that the system is able to calculate
planned average number of sold products Cw for a certain observation
timeframe of the sales season, e.g. sold items per day, week or month.
Also in the charts are presented, for one embodiment of the invention,
the sales target as revenue and calculated planned sales Cw as revenue
for a certain observation timeframe.
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Also a starting price for a product should be set to the system. Based on
this information and information collected with the electronic price label
system and/or point-of-sale system the system can automatically calcu-
late and change the prices based. Also the optional maximum sales
price during season and minimum sales price during season can be set.

Progress factor Pf can be changed to determine the steepness of the
automatic price change.

Original cost price for a product (cost for the store for buying the prod-
uct from the manufacturer) is also shown in the chart so that the profit
and price can be compared to the cost of the product.

Price Booster (during special days) setting can be used to change the
price higher to a predefined value, e.g. for a day or time of the day
when the sales are presumed to be high. Also a special offer for the day
or certain hours of the day can be used to set the price lower.

The new price can be calculated with the same parameters to a group of
products, wherein a group of products consists of different variants of
same product, e.g. different size and/or color of same product. The new
price can be calculated individually for every product, e.g. different siz-
es of the same product type.

The system can have different sales related periods and the price can
be calculated with different parameters during these sales periods.
Some parameters can be used unchanged in these different sales relat-
ed periods. An example of two different sales related periods, presented
e.g. in Fig. 2, is normal sales season and sales out season. For example
starting price, minimum price and/or maximum price for a product can
be different in the sales out season when compared to the normal sales
season. Also the length of the sales period can be different in normal
sales season and sales out season.

Fig. 3 presents an example chart according to the embodiment of the
invention presented in Fig.2. In the chart of Figure 3 the automatically
calculated price is illustrated for every week. The prior art pricing meth-
od is presented as a comparison.
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In one embodiment of the invention instead using planned average
sales number of products sold per observation timeframe (Cw) and
number of sold products during previous observation timeframe (Fw) as
described above, the system can use realized sales (revenue) during
previous observation timeframe and planned average sales (revenue) in
observation timeframe. In this case the system functions and calculates
the new price in similar fashion as presented above but the new price is
based at least in part on the current price of the product, a ratio of the
currently used sales time to the total duration of the sales season, and
the ratio of the revenue created from the sold products in the previous
observation time frame, e.g. a week, to the planned revenue of sold
products in the observation time frame. The preceding equation B2 =
Bl * (1 + (Pf * w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw) can also be used
with this embodiment and in this case the Cw is planned revenue of sold
products in the observation time frame and Fw is the revenue created
from the sold products in the previous observation time frame. All the
other variables are same as described above.

When a user device or an external system wants to receive information
about a certain product or plurality of products, the user device or ex-
ternal system requests information about the status of the electronic
price labels and/or the products linked to the electronic price labels. The
electronic price label system receives the query request about status of
the electronic price labels and/or the products linked to the electronic
price labels and sends information as a response about the products
which are in the first state and information about the products which
are in the second state as a response to the received query request.
The electronic price label system can also send other information such
as statistics related to a product, an electronic label related to a product
and/or any other information such as other statistic information.

The electronic price label system can be scheduled to automatically
make an inventory check or query of all the products in the store e.g.
periodically for example every night, daily and/or weekly. This way daily
reliable inventory information of all products in the store and/or ware-
house is available. This information is much more reliable than with the
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prior art systems where the inventory is usually manually checked once
or twice the year.

In one embodiment of the invention the new price can be sent in one
embodiment of the invention during an inventory check. In one embod-
iment of the invention the new price is submitted to the electronic price
label as a data file which contains the new price. The data file can be
sent in one embodiment of the invention during an inventory check. In-
ventory check and/or sending prices can in one embodiment of the in-
vention be carried out continuously and e.g. so that when all the prod-
ucts are inventoried and/or all the price changes have been transmitted
to the electronic price labels, a new inventory check and/or sending of
prices to the electronic price labels is carried out again. Inventory check
and/or transferring new prices to electronic price labels can be done in
the background, e.g. during the day and/or during the night.

The inventory check can be carried out at the same time when transfer-
ring new prices to the electronic price labels, e.g. by sending new prices
to electronic labels and checking the inventory based on the received
acknowledge messages from the electronic price labels for successful
reception of a new price. In one embodiment of the invention the new
price can be same as the old price.

The electronic price label system can be also used to recognize certain
events or patterns, e.g. related to loss of products by comparing de-
tected inventory information to the sales information. Because the in-
ventory can be checked easily, e.g. every day and/or night, certain days
can be recognized when there are more losses of products than on the
average. Based on this information the reasons for the losses can be
found out.

The regular and optionally periodical inventory query can be used check
and report the sales of certain products. The model, size and/or color of
the product can be recognized in the electronic price label system and
based on this the system can create report of model, size and/or color
of the products which are sold well and fast and model, size and/or
color of the products which are not selling well.



10

15

20

25

30

35

WO 2017/191359 PCT/FI12017/050316

11

Figure 4 shows schematically, as an example, a typical arrangement of
the electronic price label system in a store or similar sale environment.

Products 1 are equipped with electronic labels 3 which comprise a dis-
play 2. The electronic labels 3 are typically attached to the products
with different kind of fixing means. The display 2 is arranged to display
the price of the product, and the product information contains, among
other things, the name of the product and possibly some other infor-
mation relating to the product. The electronic price label 3 can also
have a separate indication marking, e.g. color-marking, which can indi-
cate product related information such as a sale promotion for the prod-
uct, sale promotion to regular customers for the product and/or a new
product.

Each electronic display 2 can constitute a thin price tag equipped with
display segments and/or pixels and resembling a paper price tag, in
which the required product prices and other necessary symbols are
formed by changing the color of the substantially two-colored or multi-
colored display segments.

One layer of the display is, for example, an active ink layer. The ink
layer contains a number of microcapsules filled with liquid and contain-
ing, for example, substantially black particles with a positive surface
charge and substantially white particles with a negative surface charge,
whose location in the microcapsules is controlled by an electric field so
that at the desired display segments, the black particles are on top,
wherein said display segments look black when viewed from above, and
at the other display segments, the white particles are on top, wherein
these display segments look white when viewed from above. The back-
ground of the display consists of the same microcapsules, wherein, for
example, the price information can be displayed as dark numbers
against a light background, or vice versa, if desired. Such a display
used can be, for example, the electrophoretic microcapsule display lam-
inate disclosed in Finnish patent application No. FI 20050192.

Furthermore, the electronic price label system comprises at least a cen-
tral processing unit 5 connected to a base station 4 or other communi-
cation means, via which it is possible to transmit, for example, updated
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price information and other control information to the display 2. Fur-
thermore, the system may comprise scanners 6 located at cash regis-
ters and connected to the cash register system, for scanning the price,
wherein the cash register system and the electronic labels always have
the same up-to-date information on the prices of the products. Fur-
thermore, the central processing unit 5 may be coupled to other con-
trolling and supporting systems, e.g. to a point of sale system of a
store. The wireless connection between the central processing unit 5
and the electronic labels 3 is illustrated with arrows.

The electronic labels 3 can have multiple memory locations for the in-
formation, for example for price information. The electronic labels 3 can
also comprise multiple different views stored in the memory locations
i.e. different pages that include different information to be displayed.

The electronic labels 3 communicate in a wireless manner with the base
station 4 shown in Fig. 2. This wireless communication method may be
based on any known wireless communication technology, but in order to
save battery life of the electronic labels 3, passive backscatter radio
communication is preferred. In this approach the base stations 4 active-
ly send radio signals and instead of answering with active radio trans-
mission, the electronic labels 3 do not use a radio transmitter; instead,
they answer by modulating the reflected power of the base station sig-
nal. The modulation is achieved, typically, by changing the load state of
the antenna in the electronic labels 3, for example, by connecting and
disconnecting the antenna between the ground and non-ground poten-
tial. This modulation of the backscattered signal allows for the electronic
labels 3 to answer to the base stations and further to the store level
server.

Each electronic label 3 can be identified by its own identification code
that the electronic label 3 in question knows to listen for in the trans-
mission from the base station 4. After receiving new information, in-
structions or commands from the store server via base station 4, the
electronic label 3 can acknowledge the reception of these instructions
by using the reflected backscattering modulated properly and timely for
the store level server to identify that the response is coming from the
electronic label 3 is question. To facilitate that the store server may
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have a certain listening period after a transmission directed to a certain
electronic label 3 for giving the module possibility to answer during that
time.

In the solution of the invention, when receiving a new price, the elec-
tronic price labels don't have to change the displayed price immediately
but they can store the received new price and wait for a price activation
signal from the electronic price label system, e.g. from base station of
the electronic price label system. The activation message can be trans-
ferred from the electronic price label system, e.g. from base station of
the electronic price label system, to the price labels of the system by
broadcasting the activation message. This way all the electronic price
labels can change the displayed price from old price to new price essen-
tially simultaneously. Price information can be transferred to the elec-
tronic price labels in the background, e.g. during the day or during the
night, and optionally at the same time with inventory check. Without
broadcasting price activation signal and in the situation where the elec-
tronic price labels would show the new price immediately upon receiving
the new price, the prices would not be changed at the same time in all
electronic price labels. This is because of the fact that the sending and
confirming prices to all price labels can take a long time, e.g. many
hours in some cases.

The database of the electronic label system can have many different
kind of information relating to the products and electronic labels linked
to products. E.g. the following information can be stored to the data-
base and/or electronic price labels:

- File/Entity 1: Contains the prices and quantities of the latest
inventory. A new inventory will be made based on this infor-
mation Prices can be shown on the display of electronic price
label in the shop.

- File/Entity 2: Contains information about new prices which
are transmitted to the electronic price label, e.g. during inven-
tory check. The prices can be determined and sent for exam-
ple from the price optimization program, POS and/or electronic
price label system.
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- File/Entity 3: Contains information about the new, acknowl-
edged prices from the electronic price labels, received e.g.
during the inventory check. New prices transferred to the elec-
tronic price labels are stored to the price labels. Inventory
check and/or transfer of process can be carried out also during
the time when the shop is open. The electronic price label can
show the old price on its display even if it has received the
new price and change the displayed price to the new price
when it receives a command from the electronic label system
to change the displayed price. The command can be broad-
casted to all electronic labels of the system and then all the
electronic labels can change the displayed price essentially at
the same time.

- File/Entity 4: Contains information about all products sold
during the day.

- File/Entity 5: Contains information about all products re-
moved from the shop.

- File/Entity 6: Contains all products brought to the shop as
replenishment products (e.g. complementary products) during
the day. If the same price label has been attached to a differ-
ent product during the same day, the time can be registered
to the electronic label system, e.g. its database, because that
electronic label may have been included in an inventory check
already.

- File/Entity 7: Contains information about all products added
to the shop.

- File/Entity 8: Contains information about the number of a
product (any time during a day). File/Entity 8 can be calculat-
ed by subtracting the count of products in File/Entity 4 from
the count in File/Entity 1, and adding the counts from
File/Entity 6 and File/Entity 7 to the count of File/Entity 1.
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The starting point for the next day’s new inventory can be the
following: 1) the price for inventory has been inserted and
acknowledged in File/Entity 3, 2) the products contained in
File/Entity 4 and File/Entity 6 will be subtracted from the
File/Entity 3 and 3) the products contained in File/Entity 6 and
7 will be added to the File/Entity 3.

Eventually, the change of the inventory is the difference of
counts in File/Entity 1 and in File/Entity 3.

- File/Entity 9: Contains information about not found or stolen
labels as compared with the original inventory. This can also
show the difference between the past inventory and if prod-
ucts, which were not found in the previous inventory, are
found.

The next day the File/Entity 1 and 3 can be swapped and the
inventory check will be done as described above.

- File/Entity 10: Contains special offers which can be used e.g.
for a certain day and/or for certain hours during a day.

It is clear for a person skilled in the art that the software applications,
communicational functions and other functions of the system described
schematically in Fig. 1 and 3 can be arranged in a wide variety of differ-
ent ways depending on the details of the application in question. Fig. 1
and 3 only aim to provide a high level illustration as an example to aid
for understanding the benefits of the invention described here.

Although exemplary embodiments of the present invention have been
described with reference to the attached drawings, the present inven-
tion is not limited to these embodiments, and it should be appreciated
to those skilled in the art that a variety of modifications and changes
can be made without departing from the spirit and scope of the present
invention.
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Claims

1. A method for an electronic price label system, the electronic
price label system comprising at least one electronic price label and a
product database in which products are listed, characterized in that in
the method following steps are performed:

sending a new price of a product to an electronic price label
linked to the product,

storing the received new price of a product by the electronic la-
bel,

changing the displayed price at the electronic price label to the
received new price in response to receiving a price activation signal
from the electronic price label system, e.g. from base station of the
electronic price label system.

2. A method according to claim 1, characterized in that the
price activation signal is sent as a broadcast message from the elec-
tronic price label system, e.g. the base station of the electronic price
label system.

3. A method according to any previous claims, characterized in
that the electronic label is an electronic label which is attached to a
product.

4. A method according to any previous claims, characterized in
that the new price for the product is sent to the electronic price label
during an inventory check.

5. A method according to any previous claims, characterized in
that the new price for the product is sent to the electronic price label at
predefined times, e.g. once a week or once a day.

6. A method according to any previous claims, characterized in
that the new price for the product is sent to the electronic price label via
wireless communication.
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7. A method according to any previous claims, characterized in
that the new price for the product is sent to the electronic price label as
a data file.

8. A method according to any previous claims, characterized in

that the electronic price label system determines the new price for a
product based at least in part on:

- a current price of the product,

- a ratio of the currently used sales time to the total duration
of the sales season, and

- a ratio of the sales (number of products or revenue) of the
products in a previous observation time frame, e.g. a week, to the
planned sales (number of products or revenue) of products in the ob-
servation time frame.

9. A method according to claim 8, characterized in that the
new price for a product is determined on the basis of the following
equation:

B2 = B1 * (1 + (Pf * w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw),

wherein

B2 is a new sales price,

Bl is a previous sales price,

Pf is a progress factor,

w is a currently used sales time, e.g. number of sales weeks
from the start of the sales,

Tw is a planned sales time, e.g. in weeks,

Cw is planned sales (number of products or revenue) of products
per observation timeframe, e.g. a week, and

Fw is sales (number of products or revenue) of products during
previous observation timeframe, e.g. previous week.

10. A method according to claim 8 or 9, characterized in that
the electronic price label system comprises a minimum price and/or
maximum price for a product and if the determined new price would be
less than the set minimum price, the set minimum price is used as a
new price for a product and/or if the determined new price would be
more than the set maximum price, the set maximum price is used as a
new price for a product.
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11. An electronic price label system comprising at least on elec-
tronic price label and a product database in which products are listed,
characterized in that

the electronic price label system is configured to send a new
price of a product to an electronic price label linked to the product,

the electronic price label is configured to store the received new
price of a product,

the electronic price label is configured to change the displayed
price to the received new price in response to receiving a price activa-
tion signal from the electronic price label system, e.g. from base station
of the electronic price label system.

12. An electronic price label system according to claim 11, char-
acterized in that the electronic price label system is configured to send
the price activation signal, e.g. from the base station of the electronic
price label system, as a broadcast message.

13. An electronic price label system according to any claim 11 -
12, characterized in that the electronic label is configured to be at-
tached to a product.

14. An electronic price label system according to any claim 11 -
13, characterized in that the electronic price label system is config-
ured to send the new price for the product to the electronic price label
during an inventory check.

15. An electronic price label system according to any claim 11 -
14, characterized in that the electronic price label system is config-
ured to send the new price for the product to the electronic price label
at predefined times, e.g. once a week or once a day.

16. An electronic price label system according to any claim 11 -
15, characterized in that the electronic price label system is config-
ured to send the new price for the product to the electronic price label
via wireless communication.
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17. An electronic price label system according to any claim 11 -
16, characterized in that the electronic price label system is config-
ured to send the new price for the product to the electronic price label
as a data file.

18. An electronic price label system according to any claims 11 -
17, characterized in that the electronic price label system comprises
base station controller, at least one base station and plurality of elec-
tronic labels (3).

19. An electronic price label system according to any claims 11 -

18, characterized in that the electronic price label system is config-
ured to determine a new price for a product based at least in part on:

- a current price of the product,

- a ratio of the currently used sales time to the total duration
of the sales season, and

- a ratio of the sales (number of products or revenue) of the
products in a previous observation time frame, e.g. a week, to the
planned sales (number of products or revenue) of products in the ob-
servation time frame.

20. An electronic price label system according to claim 19, char-
acterized in that the electronic price label system is configured to de-
termine the new price for a product on the basis of the following equa-
tion:

B2 = B1 * (1 + (Pf * w/Tw) * (((Cw+Fw) / 2) - Cw) / Cw),

wherein

B2 is a new sales price,

Bl is a previous sales price,

Pf is a progress factor,

w is a currently used sales time, e.g. number of sales weeks
from the start of the sales,

Tw is a planned sales time, e.g. in weeks,

Cw is a planned sales (number of products or revenue) of prod-
ucts per observation timeframe, e.g. a week, and

Fw is sales (number of products or revenue) of products during
previous observation timeframe, e.g. previous week.
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21. An electronic price label system according to claim 19 or 20,
characterized in that the electronic price label system comprises a
minimum price and/or maximum price for a product and if the deter-
mined new price would be less than the set minimum price, the elec-
tronic price label system is configured to use the set minimum price as
a new price for a product and/or if the determined new price would be
more than the set maximum price, the electronic price label system is
configured to use the set maximum price as a new price for a product.



PCT/FI12017/050316

WO 2017/191359

s|2ge| 21u0J3I3|D
SS92JIM

1/4

s|2ge| 21u0J3I3|D
paJiM

uole;s aseq
wi21sAs |9ge| 21U0J193|]

J9||0J3U0D UoI}elS 3seq
wi21sAs |9ge| 21U0J193|]

swooy Suinid

s9|eas

S19)s139J yse)

T 814

MS uonei3aju|

ejep [euolippy-
elep s9|eds-

eyep J93si8a4 ysed-
S?0lu(d-

s1Nnpoud-

Integration SW

uojjewJojul paiejad

[

10npo.d anja29y

uojjewlioju] paje|ad

>

WI23SAS 9|€S JO JUlod

<
«

1onhpoud 1sonbay

W21sAS |eula1x
Jo
22Ina(Q Jasn




PCT/FI12017/050316

WO 2017/191359

2/4

(1onpoud e U |95 10§ pasn s3j@am 40 Jaquinu ay1 o3 U

¢ '3

(so|es pauue|d a3eieae ay3 01 UolIB[aJ Ul) S9|ES JO JUBWdOlRARQ:
a8ueyd ao1ud ays Jo 10edw) ay3) yeam ay1 Joj Jo1de} a8ueyd adlid

MO/(-z/(md+mD)) =1
(m1/mgd)=q:

aopd S9|Bs SnojAald

9014d s9|eS MaN

3
3Josod

18s 3 d=
sj@am Jad sajes a8elane paue|d

Syeam Uj awj sajes paueld

| 1JE1S WOUJ Y99M SIES = s
10108} 55948044 = Jd |
201d sajes snoned = 14

% 0L 9 wa_mwngHva
300'578¢7 300'520% : m : :
3000 300G/T 3000 300°SC: L 300°SC FEYTNG) (MO/(MD-Z/(MI+-mD))(ML/Myd HT)eTE = 28:
%L

Wia1sAs SOd 40 [aqe| aoLid Jju0J199]8 Wodj oyu]

'swayl jo dnous Jad vww% ald

swa1) Jo dnoJs 1o w1 Jad paayg

%000
1'% 0005

£ 9%£999
U%ec'es
© 9%00'GL

3007068 °€
3000 3000 300°S :300'5C 3006z 3000 - 30097 %0°00T v
360°€T 3000 300'5C : : €
300005 300°00T z
3000 300'5L 300°05T T
3005 300001 300°GL :300°C 3 00°00T F4
3006/ 300001 300°GL 300°6C 44 3 00°00T 44
e R et A
3000ST 300002 300°GL :300°GC 6 3 00°05T 6
300°00T 300'sz g Togor g
3000ST  30000¢  300°GL 300°GC L EX R TARNEE Y T4 d %L 396%TT L
300G2¢  30000¢  300°G. 300°5C 9 3/0'56c  3/0%0c€ 39¢'€TT 9
300006 300°00% 300'Z S porees 39¢°€2T S
30005 300009  300°GL 300°GC %0 300001 v 3Te'0cs  B3IE09 324111 v
30005 300009  300°GL 300°GC %0 3 00°00T € 3ss'so  i3SL'919 3EI’8L  300°%C 3€T°60T €
300'S/€ 300005 300°GL i300°C %0 300001 : z 300°G/€ 300005 3006 300'5C 300°00T A
300006 300°00F  300°6L 13006z %0 300'001 T 300006 30000v 300°SL 300'ST : 300001 N /
o : : %23 Bupud : : (m4) 3 @) 1 q (M) eem
aoualaylg WD [e30] sa|es AD 350D m/sod: % "251Q2014d S9|ES |BUOIIUSAUOD WDIeI0L © s3ES  AD 150D imfsod g 98uey)  "Boud @dlUd WOy 9%sid; @dld sajes  Buplde||3
{%19'99 3005L sinoy 10 Aep ay3 io} Jayo |ejdads
: % €£°68 3 00°0ST (sAep |e1dads Bulinp) Ja1500g 9dlid

(1d): 10108} S5.B0IY
aoud 3500

1n0 sajes Supnp aopd “u

(m1) y18ua| uoseas
108.e1 S9jES

uoseas 3ulnp aa1id sajes “xely|

3 00°00T uoseas Supnp ao1ud sajes 14e15:3 00°008 ¥ sod




PCT/FI12017/050316

WO 2017/191359

3/4

XSS 58

¢ "3

LOTRES SO[RS [SLUDN

o

s

[

-

el

=¥

o4

3000

N
0P

3000

BOG'O9

afiury &

~

VE iy e wms

wid SNy




WO 2017/191359 PCT/FI12017/050316

4/4

CPRU

Fig. 4



INTERNATIONAL SEARCH REPORT International application No.

PCT/FI12017/050316

A. CLASSIFICATION OF SUBJECT MATTER
See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: G06Q, GO6K, GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

FI, SE, NO, DK

Electronic data base consulted during the international search (name of data base, and, where practicable, search terms used)

EPODOC, EPO-Internal full-text databases, WPIAP, Full-text translation databases from Asian languages

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2010137883 A2 (LG INNOTEK CO LTD [KR]) 1-21
02 December 2010 (02.12.2010)

paragraphs [28]-[29], [45], [49], [53], [65], [67], [69], [132], [146]; figures
1-3

X WO 2009094033 A1 (OPTOELECTRONICS CO LTD [JP)) 1-21
30 July 2009 (30.07.2009)
p. 4; figures 1, 3; claims 1-2

X JP 2000250497 A (ISHIDA SEISAKUSHO) 1-21
14 September 2000 (14.09.2000)

paragraphs [0030], [0034], [0036], [0040], [0044]; figures 1, 5

& abstract machine translation into English by Thomson Scientific [online]
EPOQUENET TXPJPOEA & machine translation into English by Thomson
Scientific [online] EPOQUENET TXPJPOEA

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A"  document defining the general state of the art which is not considered he ‘ - ‘
the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive step
"L"  document which may throw doubts on priority claim(s) or which when the document is taken alone
is cited to establish the publication date of another citation or other "y"  document of particular relevance; the claimed invention cannot
special reason (as specified) be considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
"pP"  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
09 August 2017 (09.08.2017) 23 August 2017 (23.08.2017)
Name and mailing address of the ISA/FI Authorized officer
Finnish Patent and Registration Office Heidi Kuismanen
P.O. Box 1160, FI-00101 HELSINKI, Finland
Facsimile No. +358 29 509 5328 Telephone No. +358 29 509 5000

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI12017/050316

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

paragraphs [0020]-[0021], [0031]-[0033], [0049]; figures 3, 5-6, 10

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 2985725 A1 (SAMSUNG ELECTRO MECH [KR]) 1-21
17 February 2016 (17.02.2016)
paragraphs [0005], [0016]-[0020], [0025], [0040]-[0041]; figures 1, 3

X EP 2950259 A1 (SAMSUNG ELECTRO MECH [KR]) 1-21
02 December 2015 (02.12.2015)
paragraphs [0015]-[0017], [0023]-[0024], [0029], [0037]-[0041], [0052]-
[0061]; figures 1-3, 5

X US 7152040 B1 (HAWTHORNE ERIC SCOTT [US] et al.) 1-21
19 December 2006 (19.12.2006)
columns 3-7; figures 3, 5

X US 6269342 B1 (BRICK FRANK E [US] et al.) 31 July 2001 (31.07.2001) 1-21
columns 10, 13-16; figures 9-10, 13

X US 2009225000 A1 (ROSANDER PAR [SE] et al.) 1-21
10 September 2009 (10.09.2009)
paragraphs [0021], [0030]; figures 1-3

A EP 1566755 A1 (TOSHIBA TEC KK [JP]) 24 August 2005 (24.08.2005) 1, 11

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.
Information on Patent Family Members

PCT/FI2017/050316
Patent document Publication Patent family members(s) Publication
cited in search report date date
WO 2010137883 A2 02/12/2010 KR 20100128906 A 08/12/2010
KR 101022958 B1 16/03/2011
WO 2009094033 A1 30/07/2009 JP 2011510596 A 31/03/2011
JP 5191549 B2 08/05/2013
JP 2000250497 A 14/09/2000 None
EP 2985725 A1 17/02/2016 KR 20160020265 A 23/02/2016
US 2016049102 A1 18/02/2016
EP 2950259 A1 02/12/2015 CN 105279663 A 27/01/2016
KR 20150137977 A 09/12/2015
US 2015348449 A1 03/12/2015
US 7152040 B1 19/12/2006 None
US 6269342 B1 31/07/2001 US 5699074 A 16/12/1997
US 5751257 A 12/05/1998
US 6253190 B1 26/06/2001
US 2001054005 A1 20/12/2001
US 2009225000 A1 10/09/2009 US 8174463 B2 08/05/2012
AT 467865 T 15/05/2010
AU 2003210088 A1 09/09/2003
BR 0308059 A 28/12/2004
CA 2477696 A1 04/09/2003
CN 1647022 A 27/07/2005
CN 100592252 C 24/02/2010
CN 101763236 A 30/06/2010
CN 101788897 A 28/07/2010
CN 101788897 B 17/04/2013
DE 60332527 D1 24/06/2010
EP 1485789 A1 15/12/2004
EP 1485789 B1 12/05/2010
EP 2184677 A2 12/05/2010
ES 2345881 T3 05/10/2010
JP 2005519369 A 30/06/2005

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.
Information on Patent Family Members

PCT/FI2017/050316
Patent document Publication Patent family members(s) Publication
cited in search report date date
JP 5137290 B2 06/02/2013
JP 2010042242 A 25/02/2010
RU 2004128936 A 10/05/2005
US 2005151701 A1 14/07/2005
US 7551149 B2 23/06/2009
US 2009219223 A1 03/09/2009
US 8174462 B2 08/05/2012
WO 03073261 A1 04/09/2003
EP 1566755 A1 24/08/2005 EP 1566755 B1 06/01/2010
CN 1658209 A 24/08/2005
DE 602005018698 D1 25/02/2010
JP 2005267606 A 29/09/2005
JP 4589094 B2 01/12/2010
US 2005197973 A1 08/09/2005

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI12017/050316

CLASSIFICATION OF SUBJECT MATTER
IPC
G06Q 20/20 5201 2.01;
G06Q 30/02 (2012.01
GO6K 7/10 (2006.01)
GO6K 19/077 (2006.01
GO6K 17/00 (2006.01)
GO6F 3/147 (2006.01)

)

Form PCT/ISA/210 (extra sheet)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

