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METHOD AND APPARATUS FOR DISPLAYING ONLINE
PRODUCT ON PRODUCT SHELF

TECHNICAL FIELD

[0001] The present disclosure relates to the field of Internet technologies, and in
particular, to a method and an apparatus for displaying an online product on a product

shelf.

BACKGROUND

[0002] With development of Internet technologies and terminal device
technologies, more companies sell their products or services through a network. In an
e-commerce website or an e-commerce application (APP), an operator displays an
online product on a product shelf for a user to browse and purchase.

[0003] An online product is a virtual product corresponding to an actual product
or service, and an attribute of the online product includes a name, brief introduction, a
logo, charging information, etc. A product shelf is a virtual interface for displaying an
online product, and describes how online products are displayed to a user. The product
shelf generally includes several display slots, and each display slot displays one
online product. Different arrangements of the display slots form different product
shelves such as a nine-rectangular-grid product shelf in which display slots are
arranged in three rows and three columns and an eight-rectangular-grid product shelf
in which display slots are arranged in two rows and four columns.

[0004] In the existing technology, in an e-commerce website or an e-commerce
app, a fixed product shelf is used for all users, and online products are successively
displayed on the product shelf from top to bottom and from left to right based on
priorities of the online products. For example, in a 3%3 nine-rectangular-grid product
shelf, arrangement of the online products on the product shelf is shown in FIG. 1. In
an application scenario in which a user searches for online products, priorities of the
online products are determined based on a matching degree of a user requirement. As

such, an online product best matching the user requirement is displayed in an upper
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left corner of the product shelf, and this location usually does not attract attention of
the user well. The online product best matching the user’s need may be easily ignored,
which affects the quality of the user's search results, and reduces the user's efficiency

of obtaining online products that are needed.

SUMMARY

[0005] In view of this, the present disclosure provides a method for displaying an
online product on a product shelf, where the product shelf includes at least two
display slots, each display slot displays one online product, and the method includes:
obtaining online products waiting to be displayed and priorities of the online products;
and displaying an online product with a higher priority on a display slot with a higher
attention ranking position based on attention ranking of the display slots on the
product shelf, the attention ranking of the display slots being determined based on a
distance between a display slot and a visual center of the product shelf, and the visual
center of the product shelf being a golden section point in an upper left corner of a
product shelf display area.

[0006] The present disclosure further provides an apparatus for displaying an
online product on a product shelf, where the product shelf includes at least two
display slots, each display slot displays one online product, and the apparatus
includes: a product priority obtaining unit, configured to obtain online products
waiting to be displayed and priorities of the online products; and a product display
unit, configured to display an online product with a higher priority on a display slot
with a higher attention ranking position based on attention ranking of the display slots
on the product shelf, the attention ranking of the display slots being determined based
on a distance between a display slot and a visual center of the product shelf, and the
visual center of the product shelf being a golden section point in an upper left corner
of a product shelf display area.

[0007] It can be seen from the earlier described technical solutions that in the
implementations of the present disclosure, the attention ranking of the display slots is
determined based on the distance between the display slot and the visual center of the
product shelf, and the online product with the higher priority is displayed on the
display slot with a higher attention ranking position on the product shelf. When

applied to a user's search scenario, the technical solutions can display an online
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product better matching a user requirement on a location attracting more attention of
the user, so that the user can more quickly find a needed online product. It improves

the user's search efficiency, and improves a search result.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a schematic diagram of ranking of online products displayed on a
product shelf in the existing technology;

[0009] FIG. 2 is a schematic diagram of a golden section point of a rectangle;
[0010] FIG. 3 is a flowchart illustrating a method for displaying an online product
on a product shelf, according to an implementation of the present disclosure;

[0011] FIG 4 is a schematic diagram of attention ranking of display slots on a
nine-rectangular-grid product shelf, according to an implementation of the present
disclosure;

[0012] FIG. 5 is a schematic diagram of attention ranking of display slots on an
eight-rectangular-grid product shelf, according to an implementation of the present
disclosure;

[0013] FIG. 6 is a schematic diagram of attention ranking of display slots on a
six-rectangular-grid product shelf, according to an implementation of the present
disclosure;

[0014] FIG. 7 is a structural diagram of hardware of a device suitable for an
implementation of the present disclosure; and

[0015] FIG. 8 is a logical structural diagram of an apparatus for displaying an
online product on a product shelf, according to an implementation of the present

disclosure.

DESCRIPTION OF IMPLEMENTATIONS

[0016] A person’s field of vision is an area within two overlapped circles with
different centers. When looking straight, the centers of two eyes’ focuses reside on the
two golden section points of the total length of the eyes’ field of vision. Due to
physiological characteristics of the human eyes, when a person looks at an object, a
line of sight usually first falls on a location meeting a golden section ratio on the

object.
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[0017] Referring to FIG. 2, for a rectangular observation object, assume that the
four corner points of the rectangle are respectively A, B, C, and D. Two vertical
section lines can be respectively drawn on a location on a line segment AB with a
distance of 0.382xAB from a point A and on a location on the line segment AB with a
distance of 0.618xAB from the point A. Two horizontal section lines can be
respectively drawn on a location on a line segment AC with a distance of 0.382xAC
from point A and on a location on the line segment AC with a distance of 0.618xAC
from point A. Four intersection points of the four section lines are four golden section
points of the rectangle. More details can be referred to in FIG. 2. When a person views
the rectangle, a line of sight usually first falls on the golden section point in the upper
left corner (point F in FIG. 2). The distance between the point and a left border of the
rectangle is 0.382xAB, and the distance between the point and a right border of the
rectangle is 0.618xAB. The ratio (0.382xAB)/(0.618xAB) of the distance between the
point and the left border of the rectangle to the distance between the point and the
right border of the rectangle equals the golden section ratio 0.618. The ratio of a
distance between the point and a top border of the rectangle to the distance between
the point and a bottom border of the rectangle is also the golden section ratio.

[0018] A product shelf is usually displayed to a user in a rectangular display area.
When the user views the product shelf, a golden section point in an upper left corner
of the rectangular display area of the product shelf is usually an initial visual center of
the user. Therefore, an online product with a higher priority can be placed on a
location closer to the initial visual center of the user based on such visual
characteristic of the human eyes, so that the user can first notice the online product
with higher priority.

[0019] The implementations of the present disclosure provide new methods for
displaying online products on a product shelf. Attention ranking of display slots is
generated based on a distance between the display slot and the visual center of the
rectangular display area of the product shelf. When online products are displayed on
the product shelf, matching is performed between priorities of the online products and
the attention ranking of the display slots, so that the user can first notice an online
product with a higher priority. When the method is applied to a search scenario, the
user can more quickly obtain a search result. It improves the user's search efficiency,
and resolves a problem in the existing technology.

[0020] In e-commerce, a user can obtain related information of an online product
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from a server by performing an operation on a client software, and perform various
transaction-related functions through interaction with the server, for example,
searching for an online product, viewing online product details, placing orders,
payment, etc. In this implementation of the present disclosure, the client software and
the server are accessible to each other through a network. The client software can run
on a terminal device such as a mobile phone, a tablet computer, a personal computer
(PC), or a notebook computer, or can run on a physical or logical server. The server
usually can function as physical or logical server. The types of devices on the client
side or the server side, and the types, protocols, etc. of communications networks
between the client and the server are not limited in this implementation of the present
disclosure.

[0021] In this implementation of the present disclosure, the method for displaying
online products on a product shelf is applied to the client software, and a procedure of
the method is shown in FIG. 3.

[0022] Step 310: Obtain online products waiting to be displayed and priorities of
the online products.

[0023] When the client software accesses an online product display page, for
example, the client software accesses an online product search result page, the client
software opens a link with online product display, etc., the server sends an online
product related to a client software request and a priority of the online product to the
client software.

[0024] A priority can be considered as importance ranking of online products
returned by the server. In different application scenarios, the server usually determines
priorities of the online products based on different ranking criteria. For example, the
server can establish a mathematical model based on data mining, machine learning,
and big data analytics, and use the established mathematical model for importance
ranking of the online products, so as to improve hits and sales of the online products.
As another example, in response to a user's search request, the server can analyze a
user preference, and perform importance ranking on online products satisfying a
user's search purpose based on a degree of matching of the user’s preference and by
using the established mathematical model. The server can use default ranking of
online products of a merchant as priorities of the online products. Ranking of
priorities can be referred to in existing technologies. Details are not described again. A

method for determining the priorities of the online products is not limited in this
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implementation of the present disclosure.

[0025] Step 320: Display an online product with a higher priority on a display slot
with a higher attention ranking position based on attention ranking of display slots on
a product shelf.

[0026] Attention ranking of the display slots is used to describe a degree that each
display slot on a product shelf with a determined arrangement structure of the display
slots attracts attention. A display slot with a higher attention ranking position is more
quickly or easily seen by a user viewing the product shelf.

[0027] In this implementation of the present disclosure, a golden section point in
an upper left corner of a rectangular display area of the product shelf is referred to as
a visual center of the product shelf. The ratio of the distance between the point and the
top border of the display area of the product shelf to the distance between the point
and the bottom border of the display area of the product shelf is the golden section
ratio, and the ratio of the distance between the point and the left border of the display
area of the product shelf to the distance between the point and the right border of the
display area of the product shelf is also the golden section ratio. As described above,
when the user views the product shelf displayed on a screen, a line of sight usually
first falls on the visual center of the product shelf, and an online product closer to the
visual center of the product shelf is more likely to first fall within a reachable range of
the user's line of sight. Therefore, in this implementation of the present disclosure, the
attention ranking of the display slots is determined based on the distance between
each display slot and the visual center of the product shelf.

[0028] A fixed point in a rectangular display area of each display slot can be
selected based on actual application scenarios, and a distance between the fixed point
and the visual center of the product shelf can be used as the distance between the
display slot and the visual center of the product shelf. For example, the fixed point
may be an upper left vertex of each display slot, a geometric center of each display
slot (that is, an intersection point of two diagonals in the rectangular display area of
the display slot), or a visual center of each display slot.

[0029] In addition to the distance between the display slot and the visual center of
the product shelf, when attention ranking of display slots on a product shelf of certain
structure is determined, other factors can also be considered, for example, habit of
viewing the screen, the order of changing line of sight, etc., so as to reflect influences

of these factors on user attention.
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[0030] In an implementation, the attention ranking of the display slots can be
determined based on the distance between the display slot and the visual center of the
product shelf and a degree of attention paid to the display slot on the product shelf.
The degree of attention paid to the display slot on the product shelf can be determined
based on objective influences of the factors considered on the user’s attention and
locations of the display slots on the product shelf. For example, if the user's viewing
habit is a factor considered, because the user is usually more accustomed to viewing
the screen from left to right, a degree of attention paid to a display slot on the left can
be higher than that of a display slot on the right. If user's line-of-sight conversion is
considered, because horizontal line-of-sight conversion is better than vertical
line-of-sight conversion, a degree of attention paid to a display slot on the right can be
higher than that of a display slot at the bottom.

[0031] In an example, the degree of attention paid to the display slot on the
product shelf can be obtained based on experimental data. For a product shelf with a
determined arrangement structure of display slots, the observing sequence of the same
or different online products on each display slot can be tested using several
experimenters to obtain experimental data. Such experimental data can usually reflect
objective influences of various factors on the user attention. After the experimental
data is obtained, a first reference value of each display slot can be determined based
on the distance between the display slot and the visual center of the product shelf. A
second reference value of each display slot can be obtained based on experimental
data of the degree of attention paid to the display slot on the product shelf. The
display slots can be ranked based on a weighted sum of the first reference value and
the second reference value of each display slot to determine the attention ranking of
the display slots.

[0032] The first reference value may be the distance between the display slot and
the visual center of the product shelf or a function of the distance, or may be first
ranking obtained based on the distance between the display slot and the visual center
of the product shelf. The second reference value may be a value obtained based on the
experimental data, or may be second ranking of the display slot based on the value.
Weight setting for the first reference value and the second reference value can be
selected based on an actual application scenario. Forms and weight settings for the
first reference value and the second reference value are not limited in this

implementation of the present disclosure.
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[0033] In an actual application scenario, the attention ranking of the display slots
on the product shelf can be determined on the client software, or can be determined on
the server. For example, if a product shelf of one or more fixed arrangement structures
of the display slots is used on the client software, the client software can calculate and
store various types of attention ranking of the display slots during installation. The
various types of attention ranking can be directly invoked or one of them can be
invoked during each use. If arrangement of the display slots on the product shelf used
by the client software frequently changes, the client software can calculate attention
ranking of display slots on the product shelf waiting to be used before each use. As
another example, the server can first calculate attention ranking of display slots on
several product shelves that may be used by the client software. The server delivers
the attention ranking to the client software, and the client software invokes the
attention ranking of the display slots corresponding to the product shelf during use.
When sending online products waiting to be displayed to the client software, the
server can specify attention ranking of display slots on a product shelf for displaying
these online products.

[0034] In the existing technology, in an e-commerce website or an e-commerce
app, a fixed arrangement structure of the display slots is usually used for all product
shelves of the client software. With more types of client devices that run the client
software, display types of the client devices also varies. An arrangement structure of
the display slots suitable for one display may have a poor display effect on another
display.

[0035] To avoid such case, in this implementation of the present disclosure, an
arrangement structure of the display slots on the product shelf can be determined
based on an aspect ratio of a display screen. The aspect ratio of the display screen is a
ratio of a width to a height of the display screen, and common aspect ratios are 4:3
(1.33), 16:9 (1.78), 16:10 (1.6), etc.

[0036] When the aspect ratio of the display screen falls within a certain range,
product shelves of the same arrangement structure of the display slots can have
similar display effects. Therefore, a display screen with aspect ratio within a certain
range can correspond to a product shelf of an arrangement structure. For example,
when the aspect ratio of the display screen is within a first ratio range, the display
slots can be arranged using a 3x3 nine-rectangular-grid product shelf. When the

aspect ratio of the display screen is within a second ratio range, the display slots can
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be arranged using a 2x4 eight-rectangular-grid product shelf. When the aspect ratio of
the display screen is neither within the first ratio range nor the second ratio range, the
display slots are arranged using a 3x2 six-rectangular-grid product shelf. The first
ratio range and the second ratio range do not overlap.

[0037] In an actual application scenario, the arrangement structure of the display
slots on the product shelf can be determined on the client software, or can be
determined on the server. For example, in a client software installation process, an
installation program can select and store an arrangement structure of the display slots
that is suitable for the display screen of the device including the client software, and
the client software can directly use the arrangement structure for displaying the online
products. Alternatively, before each use of the product shelf, the client software can
determine the arrangement structure of the display slots based on the aspect ratio of
the display screen of the device. As another example, when the client software
establishes a connection to the server, or requests online products from the server, the
client software reports information about its display screen (such as a resolution or an
aspect ratio). When sending the online product, the server can specify the arrangement
structure of the display slots on the product shelf used by the client software.

[0038] It can be seen that in this implementation of the present disclosure, the
attention ranking of the display slots is generated based on the distance between the
display slot and the visual center of the rectangular display area of the product shelf.
When the online products are displayed, the online product with the higher priority is
placed on the display slot with a higher attention ranking position. When the method
is applied to a search scenario, the user can notice an online product better matching a
user requirement on a location that can attract more attention of the user, so that the
user can more quickly obtain a search result, which improves the user's search
efficiency.

[0039] In an implementation of the present disclosure, three types of attention
ranking of the display slots on a product shelf of different arrangement structures of
the display slots are predetermined on the client software. Attention ranking of the
display slots of each arrangement structure is generated in the following way: The
display slots are ranked based on the distance between the geometric center of the
display slot and the visual center of the product shelf, to obtain the first ranking of
each display slot. The second ranking of each display slot is obtained based on the

experimental data of the degree of attention paid to the display slot on the product
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shelf. The display slots are ranked based on a weighted sum of the first ranking and
the second ranking of each display slot to obtain the attention ranking of the display
slots.

[0040] Referring to FIG. 4, a first product shelf is a nine-rectangular-grid product
shelf in which the display slots are arranged in three rows and three columns. The
display slots ranked in descending order of attention are: a display slot of row 1 and
column 2, a display slot of row 2 and column 2, a display slot of row 3 and column 2,
a display slot of row 1 and column 1, a display slot of row 1 and column 3, a display
slot of row 2 and column 1, a display slot of row 2 and column 3, a display slot of row
3 and column 1, and a display slot of row 3 and column 3.

[0041] Referring to FIG. 5, a second product shelf is an eight-rectangular-grid
product shelf in which the display slots are arranged in two rows and four columns.
The display slots ranked in descending order of attention are: a display slot of row 1
and column 2, a display slot of row 1 and column 3, a display slot of row 2 and
column 2, a display slot of row 2 and column 3, a display slot of row 1 and column 1,
a display slot of row 1 and column 4, a display slot of row 2 and column 1, and a
display slot of row 2 and column 4.

[0042] Referring to FIG. 6, a third product shelf is a six-rectangular-grid product
shelf in which the display slots are arranged in three rows and two columns. The
display slots ranked in descending order of attention are: a display slot of row 1 and
column 1, a display slot of row 1 and column 2, a display slot of row 2 and column 1,
a display slot of row 2 and column 2, a display slot of row 3 and column 1, and a
display slot of row 3 and column 2.

[0043] When the client software accesses a page displaying the online products,
the client software receives the online products waiting to be displayed and the
priorities of the online products that are delivered by the server.

[0044] The client software reads the resolution of the display screen of the device,
calculates the aspect ratio of the display screen (that is, the width of the display screen
divided by the height of the display screen), and determines the arrangement structure

of the display slots on the product shelf based on Table 1.

Table 1

Aspect ratio t of the display screen Arrangement structure of the display slots
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Nine-rectangular-grid product shelf in which the
1.3<t<1.45 display slots are arranged in three rows and three

columns

Eight-rectangular-grid product shelf in which the
t>1.45 display slots are arranged in two rows and four

columns

Six-rectangular-grid product shelf in which the
t<1.3 display slots are arranged in three rows and two

columns

[0045] After determining the arrangement structure of display slots on the product
shelf waiting to be used, based on predetermined attention ranking of the display slots
that corresponds to the arrangement structure, the client software displays the online
product with the highest priority on a display slot with the highest attention ranking
position, and displays the online product with the second highest priority on a display
slot with the second highest attention ranking position, and so on.

[0046] If a number of online products delivered by the server exceeds a number of
display slots, after the user flips the page, online products on the next page are still
displayed based on attention ranking of display slots and priorities of the online
products by using the earlier described method.

[0047] Corresponding to the earlier described procedure, an implementation of the
present disclosure can further provide an apparatus for displaying an online product
on a product shelf. The apparatus can be implemented by software, hardware, or a
combination of hardware and software. In an example that the apparatus is
implemented by software, the apparatus in logic sense is formed after a central
process unit (CPU) of a device reads a corresponding computer program instruction to
a memory for running. In terms of hardware, in addition to a CPU, a memory, and a
non-volatile memory shown in FIG. 7, the device that includes the apparatus for
displaying an online product on a product shelf generally further includes other
hardware such as a chip for receiving and sending a wireless signal, or other hardware
such as a board for implementing a network communication function.

[0048] FIG. 8 shows an apparatus for displaying an online product on a product
shelf, according to an implementation of the present disclosure. The product shelf

includes at least two display slots, and each display slot displays one online product.



10

15

20

25

30

The apparatus includes a product priority obtaining unit and a product display unit.
The product priority obtaining unit is configured to obtain online products waiting to
be displayed and priorities of the online products. The product display unit is
configured to display an online product with a higher priority on a display slot with a
higher attention ranking position based on attention ranking of the display slots on the
product shelf. The attention ranking of the display slots is determined based on a
distance between the display slot and a visual center of the product shelf. The visual
center of the product shelf is a golden section point in an upper left corner of a
product shelf display area.

[0049] In an implementation, the attention ranking of the display slots is
determined based on the distance between the display slot and the visual center of the
product shelf and a degree of attention paid to the display slot on the product shelf.
[0050] In the earlier described implementation, the attention ranking of the
display slots is determined in the following way: determining a first reference value of
each display slot based on the distance between the display slot and the visual center
of the product shelf; obtaining a second reference value of each display slot based on
experimental data of the degree of attention paid to the display slot on the product
shelf; and ranking the display slots based on a weighted sum of the first reference
value and the second reference value of each display slot, to determine the attention
ranking of the display slots.

[0051] The product shelf can include: a nine-rectangular-grid product shelf in
which the display slots are arranged in three rows and three columns, where the
display slots ranked in descending order of attention are: a display slot of row 1 and
column 2, a display slot of row 2 and column 2, a display slot of row 3 and column 2,
a display slot of row 1 and column 1, a display slot of row 1 and column 3, a display
slot of row 2 and column 1, a display slot of row 2 and column 3, a display slot of row
3 and column 1, and a display slot of row 3 and column 3; an eight-rectangular-grid
product shelf in which the display slots are arranged in two rows and four columns,
where the display slots ranked in descending order of attention are: a display slot of
row 1 and column 2, a display slot of row 1 and column 3, a display slot of row 2 and
column 2, a display slot of row 2 and column 3, a display slot of row 1 and column 1,
a display slot of row 1 and column 4, a display slot of row 2 and column 1, and a
display slot of row 2 and column 4; and/or a six-rectangular-grid product shelf in

which the display slots are arranged in three rows and two columns, where the display
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slots ranked in descending order of attention are: a display slot of row 1 and column
1, a display slot of row 1 and column 2, a display slot of row 2 and column 1, a
display slot of row 2 and column 2, a display slot of row 3 and column 1, and a
display slot of row 3 and column 2.

[0052] Optionally, the distance between the display slot and the visual center of
the product shelf includes a distance between a geometric center of the display slot
and the visual center of the product shelf.

[0053] In an example, an arrangement structure of the display slots on the product
shelf is determined based on an aspect ratio of a display screen.

[0054] In the earlier described example, the arrangement structure of the display
slots on the product shelf is determined based on the following conditions: When the
aspect ratio of the display screen falls within a first ratio range, the display slots are
arranged using a 3x3 nine-rectangular-grid product shelf; when the aspect ratio of the
display screen falls within a second ratio range, the display slots are arranged using a
2x4 eight-rectangular-grid product shelf; and when the aspect ratio of the display
screen neither falls within the first ratio range nor the second ratio range, the display
slots are arranged using a 3x2 six-rectangular-grid product shelf. The first ratio range
and the second ratio range do not overlap.

[0055] The previous descriptions are merely preferred implementations of the
present disclosure, but are not intended to limit the present disclosure. Any
modification, equivalent replacement, or improvement made without departing from
the spirit and principle of the present disclosure shall fall within the protection scope
of the present disclosure.

[0056] In a typical configuration, a computing device includes one or more central
processing units (CPUs), an input/output interface, a network interface, and a
memory.

[0057] The memory may include a non-persistent memory, a random access
memory (RAM), and/or a non-volatile memory in a computer readable medium, for
example, a read-only memory (ROM) or a flash memory (flash RAM). The memory
is an example of the computer readable medium.

[0058] The computer readable medium includes persistent, non-persistent,
movable, and unmovable media, and can store information using any method or
technology. The information may be a computer readable instruction, a data structure,

a program module, or other data. An example of the computer storage medium

13



10

15

20

25

includes but is not limited to a phase change memory (PCM), a static random access
memory (SRAM), a dynamic random access memory (DRAM), a random access
memory (RAM) of another type, a read-only memory (ROM), an electrically erasable
programmable read-only memory (EEPROM), a flash memory or another memory
technology, a compact disc read-only memory (CD-ROM), a digital versatile disc
(DVD) or other optical storage, a cassette magnetic tape, tape and disk storage or
another magnetic storage device or any other non-transmission media that can be
configured to store information that can be accessed by the computing device. As
described in the present specification, the computer readable medium does not include
a transitory computer readable medium (transitory media) such as a modulated data
signal and a carrier.

[0059] It is further worthwhile to note that the term "include", "comprise", or any
other variant is intended to cover a non-exclusive inclusion, so that a process, a
method, a product, or a device that includes a list of elements not only includes those
elements but also includes other elements which are not expressly listed, or further
includes elements inherent to such process, method, product, or device. An element
preceded by "includes a..." does not, without more constraints, preclude the existence
of additional identical elements in the process, method, product, or device that
includes the element.

[0060] Persons skilled in the art should understand that the implementations of the
present disclosure can be provided as a method, a system, or a computer program
product. Therefore, the present disclosure can use a form of hardware only
implementations, software only implementations, or implementations with a
combination of software and hardware. Moreover, the present disclosure can use a
form of a computer program product that is implemented on one or more
computer-usable storage media (including but not limited to a disk memory, a

CD-ROM, an optical memory, etc.) that include computer-usable program code.

14



CLAIMS

1. A method for displaying an online product performed by a computing device, the method
comprising:
retrieving online products and priorities of the online products, wherein the online products
are waiting to be displayed on a product shelf of a graphical user interface of a computing device;
retrieving a resolution and an aspect ratio of a display screen of the computing device;
determining an arrangement structure based on the resolution and the aspect ratio of a display
screen of the computing device, the arrangement structure comprising a plurality of display slots,
each display slot displaying one online product ;
determining a first reference value of each display slot based on a distance between each
display slot and a visual center of the product shelf, wherein the visual center of the product shelf
is assigned to a golden section point in an upper left corner of a product shelf display area;
obtaining a second reference value of each display slot based on experimental data of a degree of
attention paid to each display slot on the product shelf;
ranking, as an attention ranking, each display slot based on a weighted sum of the first
reference value and the second reference value; and
displaying the online products based on the arrangement structure, the attention ranking of
each slot, and a priority of each display slot of the plurality of display slots with a respective attention
ranking position based on the attention ranking of the display slots on the product shelf, wherein each
online product is displayed in a respective display slot of the plurality of display slots based on an

obtained priority of the online product and the attention ranking of each display slot.

2. The method according to claim 1, wherein the product shelf comprises at least one of:

a nine-rectangular-grid product shelf in which the display slots are arranged in three rows and
three columns, wherein the display slots ranked in descending order of attention are successively:
a display slot of row 1 and column 2, a display slot of row 2 and column 2, a display slot of row 3
and column 2, a display slot of row 1 and column 1, a display slot of row 1 and column 3, a display
slot of row 2 and column 1, a display slot of row 2 and column 3, a display slot of row 3 and

column 1, and a display slot of row 3 and column 3;
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an eight-rectangular-grid product shelf in which the display slots are arranged in two rows
and four columns, wherein the display slots ranked in descending order of attention are
successively: a display slot of row 1 and column 2, a display slot of row 1 and column 3, a display
slot of row 2 and column 2, a display slot of row 2 and column 3, a display slot of row 1 and
column 1, a display slot of row 1 and column 4, a display slot of row 2 and column 1, and a display
slot of row 2 and column 4; or

a six-rectangular-grid product shelf in which the display slots are arranged in three rows and
two columns, wherein the display slots ranked in descending order of attention are successively: a
display slot of row 1 and column 1, a display slot of row 1 and column 2, a display slot of row 2
and column 1, a display slot of row 2 and column 2, a display slot of row 3 and column 1, and a

display slot of row 3 and column 2.

3. The method according to any one of the preceding claims, wherein the distance between
the display slot and the visual center of the product shelf comprises a distance between a geometric

center of the display slot and the visual center of the product shelf.

4. The method according to any one of the preceding claims, wherein the arrangement structure
of the display slots of the product shelf is determined based on the following conditions:
if the aspect ratio of the display screen falls within a first ratio range, the display slots are
arranged using a 3x3 nine-rectangular-grid product shelf;
if the aspect ratio of the display screen falls within a second ratio range, the display slots are
arranged using a 2x4 eight-rectangular-grid product shelf; and
if the aspect ratio of the display screen neither falls within the first ratio range nor the second
ratio range, the display slots are arranged using a 3x2 six-rectangular-grid product shelf, wherein

the first ratio range and the second ratio range do not overlap.
5. The method according to any one of the preceding claims, wherein the priority of the online

products is being determined using at least one of a data mining algorithm, a machine learning

algorithm, and a big data analytics algorithm.
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6. The method according to any one of the preceding claims, wherein the priority of the online

products is being determined based on a user preference indicated by a user’s search.

7. An apparatus for displaying an online product, the apparatus comprising a plurality of

modules configured to perform the method according to any one of the preceding claims.
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