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Method and System for Providing Information of Stored Object

Cross reference to related Applications

[001]  The present application is based on and claims priority to the Chinese Application No.
201610892067.X, filed October 12, 2016, the entire contents of which are incorporated herein by
reference.

Technical field

[002]  The present disclosure relates to the technical field of object information processing,
and in particular, it relates to a method and device for providing information of stored objects.
Background

[003] In swiftly developing technologies such as e-commerce, logistics services are an
extremely critical link. From warehousing to order item picking and dispatch for distribution, the
quality of service at each step affects the user experience. For large-scale comprehensive
warehouses, the quantity and types of goods stored are numerous. Even though partitioning can
be conducted in advance for different categories of products by storage locations, during the
order item picking and dispatch steps and when presented with large-batch order item picking
tasks, operation efficiency is low.

[004]  In existing technologies, a system distributes order item picking tasks to order item
pickers, who perform order item picking inside the warehouse. However, because there are a vast
number of storage locations and racks in the warehouse, order item pickers usually need to study
in advance the geographic location information of the storage locations and racks inside the
warehouse and the placement of goods, etc., in order to increase order item picking efficiency.
Clearly, this method requires substantial effort to study, and the order item picking efficiency
and accuracy cannot be improved to the maximum extent.

[005]  Therefore, it has been challenging for those skilled in the art to solve the technical
problem of improving warehouse order item picking efficiency and accuracy.

Summary

[006]  The present disclosure provides methods and devices for providing information of
stored object, which can improve the implementation efficiency and accuracy of operations such
as order item picking.

[007]  According to one aspect, a method for providing information of a stored object may
comprise: acquiring a three-dimensional spatial model of a storage space, the three-dimensional
spatial model comprising storage location information corresponding to at least one object stored
inside the storage space; determining a target object stored inside the storage space, and

determining a target storage location of the target stored object based on the three-dimensional
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reality (AR) device and the target storage location; and rendering corresponding navigation
information over the storage space as viewed from the AR device. In some embodiments, the
method may be implemented by a client terminal (e.g., the AR device, a mobile terminal device
such as a mobile phone coupled to the AR device).

[008]  According to another aspect, a method for providing information of stored object may
be implementable on a server. The method may comprise: generating a three-dimensional spatial
model of a storage space, the three-dimensional spatial model comprising storage location
information corresponding to at least one object stored inside the storage space; and providing
the three-dimensional spatial model to a client terminal, causing the client terminal to determine
a target object stored inside the storage space, determine a target storage location of the target
stored object based on the three-dimensional spatial model, determine a target storage location of
the target stored object based on the three-dimensional spatial model, obtain a navigation route
based on location information of an augmented reality (AR) device and the target storage
location, and render corresponding navigation information over the storage space as viewed from
the AR device.

[009]  According to another aspect, a non-transitory computer-readable storage medium may
store instructions that, when executed by a system, cause the system to perform a method for
providing information of stored object. The method may comprise: acquiring a
three-dimensional spatial model of a storage space, the three-dimensional spatial model
comprising storage location information corresponding to at least one object stored inside the
storage space; determining a target object stored inside the storage space, and determining a
target storage location of the target stored object based on the three-dimensional spatial model;
obtaining a navigation route based on location information of an augmented reality (AR) device
and the target storage location; and rendering corresponding navigation information over the
storage space as viewed from the AR device. In some embodiments, the system may comprise a
client terminal (e.g., the AR device. a mobile terminal device such as a mobile phone coupled to
the AR device).

[010]  According to another aspect, a non-transitory computer-readable storage medium may
store instructions that, when executed by a server, cause the server to perform a method for
providing information of stored object. The method may comprise: generating a
three-dimensional spatial model of a storage space, the three-dimensional spatial model
comprising storage location information corresponding to at least one object stored inside the
storage space; and providing the three-dimensional spatial model to a client terminal, causing the

client terminal to determine a target object stored inside the storage space, determine a target
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storage location of the target stored object based on the three-dimensional spatial model,

determine a target storage location of the target stored object based on the three-dimensional
spatial model, obtain a navigation route based on location information of an augmented reality
(AR) device and the target storage location, and render corresponding navigation information
over the storage space as viewed from the AR device.

[011]  According to another aspect, a method for providing information of stored object is
disclosed, wherein the method comprises: the client terminal acquires a three-dimensional spatial
model of the inside of the target storage space, and storage location information corresponding to
at least one stored object inside the storage space is saved in the three-dimensional spatial model;
the target stored object is determined, and the target storage location of the target stored object is
determined based on the three-dimensional spatial model; a navigation route is calculated based
on the location information of an augmented reality (AR) device and the target storage location;
corresponding visual navigation information is rendered over the storage space within the field
of view of the AR device when the AR device is carried around.

[012]  According to another aspect, a method for providing information of stored object is
disclosed, the method comprising: a server generates a three-dimensional spatial model of the
inside of the target storage space, and storage location information corresponding to at least one
stored object inside the storage space is saved in the three-dimensional spatial model; the
three-dimensional spatial model's information is provided to the client terminal, for the client
terminal to determine the target storage location of the target stored object based on the
three-dimensional spatial model, after determining the target stored object; a navigation route is
calculated based on the location information of an augmented reality (AR) device and the target
storage location, and corresponding visual navigation information is rendered over the storage
space within the field of view of the AR device when the AR device is carried around.

[013]  According to another aspect, a method for the collection processing of goods stored in a
warehouse is disclosed, wherein the method comprises: a client terminal acquires a
three-dimensional spatial model of the inside of a target warehouse, and information of the
storage location inside the target warehouse corresponding to at least one piece of merchandise is
saved in the three-dimensional spatial model; a collection task request is transmitted to a server;
target merchandise is determined based on the collection task distributed by the server, and the
target storage location of the target merchandise is determined based on the three-dimensional
spatial model; a navigation route is calculated based on the location information of an augmented
reality (AR) device and the target storage location; corresponding visual navigation information
is provided in the warehouse within the field of view of the AR device when the AR device is

carried around, for collection processing of the target merchandise in accordance with the
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navigation intormation.

[014]  According to another aspect, a method for the collection processing of goods stored in a
warehouse is disclosed, the method comprising: a server generates a three-dimensional spatial
model of the inside of a target warehouse, and information of the storage location inside the
target warehouse corresponding to at least one piece of merchandise is saved in the
three-dimensional spatial model; the three-dimensional spatial model's information is provided to
the client terminal; after receiving a collection task request submitted by the client terminal, a
collection task is generated and distributed to the client terminal, for the client terminal to
determine the target merchandise based on the collection task distributed by the server, and the
target storage location of the target merchandise is determined based on the three-dimensional
spatial model; a navigation route is calculated based on the location information of an augmented
reality (AR) device and the target storage location, and corresponding visual navigation
information 1s provided in the warehouse within the field of view of the AR device when the AR
device is carried around, for collection processing of the target merchandise in accordance with
the navigation information,

[015]  According to another aspect, a device providing information of stored object,
implementable on a client terminal, is disclosed. The device may comprise: a first model
acquisition unit, configured to acquire a three-dimensional spatial model of the inside of the
target storage space, wherein storage location information corresponding to at least one stored
object inside the storage space is saved in the three-dimensional spatial model; a first
information determination unit, configured to determine the target stored object, wherein the
target storage location of the target stored object is determined based on the three-dimensional
spatial model; a first navigation route calculation unit, configured to calculate a navigation route
based on the location information of an augmented reality (AR) device and the target storage
location; a first navigation information supply unit, configured to provide corresponding visual
navigation information of the storage space within the field of view of the AR device when the
AR device is carried around.

[016]  According to another aspect, an augmented reality (AR) device is disclosed. The AR
device includes a device providing information of stored object .

[017]  According to another aspect, a mobile terminal device is disclosed. The mobile terminal
device comprises a device for providing information of stored object, and the mobile terminal
device is configured to connect to an augmented reality AR device.

[018]  According to another aspect, a device providing information of stored object,
implementable on a server, is disclosed. The device comprises: a first model generation unit,

configured to generate a three-dimensional spatial model of the inside of the target storage space,
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wherein storage location information corresponding to at least one stored object inside the

storage space is saved in the three-dimensional spatial model; a first model provision unit,
configured to provide the client terminal with the three-dimensional spatial model's information,
for the client terminal to determine the target storage location of the target stored object based on
the three-dimensional spatial model after determining the target stored object; a first navigation
route calculation unit, configured to calculate a navigation route based on the location
information of the AR device and the target storage location; and a first navigation information
supply unit configured to render corresponding visual navigation information over the storage
space within the field of view of the AR device when the AR device is carried around.

[019]  According to another aspect, a device for the collection processing of goods stored in a
warehouse, implementable on a client terminal, is disclosed. The device comprises: a second
model acquisition unit, configured to acquire a three-dimensional spatial model of the inside of a
target warehouse, wherein information of the storage location inside the target warehouse
corresponding to at least one piece of merchandise is saved in the three-dimensional spatial
model; a task request unit, configured to transmit collection task requests to a server; a second
information determination unit, configured to determine target merchandise based on the
collection task distributed by the server, wherein the target storage location of the target
merchandise 1s determined based on the three-dimensional spatial model; a second navigation
route calculation unit, configured to calculate a navigation route based on the location
information of the AR device and the target storage location; a second navigation information
supply unit, configured to provide corresponding visual navigation information in the warehouse
within the field of view of the AR device when the AR device is carried around, for collection
processing of the target merchandise in accordance with the navigation information.

[020]  According to another aspect, an augmented reality (AR) device is disclosed, wherein the
AR device includes a device for the collection processing of goods stored in a warehouse.

[021]  According to another aspect, a mobile terminal device is disclosed; the mobile terminal
device comprises a device for the collection processing of goods stored in a warehouse, and the
mobile terminal device is configured to connect to an augmented reality (AR) device.

[022]  According to another aspect, a device for the collection processing of goods stored in a
warehouse, implementable on a server, 1s disclosed. The device comprises: a second model
generation unit, configured to generate a three-dimensional spatial model of the inside of a target
warehouse, wherein information of the storage location inside the target warechouse
corresponding to at least one piece of merchandise is saved in the three-dimensional spatial
model; a second model provision unit, configured to provide the client terminal with the

three-dimensional spatial model's information; and a collection task generation unit, configured

5

SUBSTITUTE SHEET (RULE 26)



WO 2018/071204 . . . . . PCT/US2017/054313
to generate a collection task and distribute it to the client terminal after recerving a collection

task request submitted by the client terminal, causing the client terminal to: determine the target
merchandise based on the collection task distributed by the server, determine the target storage
location of the target merchandise based on the three-dimensional spatial model, calculate a
navigation route based on the location information of the AR device and the target storage
location, and provide corresponding visual navigation information in the warehouse within the
field of view of the AR device when the AR device is carried around, for collection processing
of the target merchandise in accordance with the navigation information.

[023]  According to another aspect, a method for collecting goods stored in a warehouse,
implementable by a client terminal, may comprise: acquiring a three-dimensional spatial model
of a target warehouse, the three-dimensional spatial model comprising storage location
information corresponding to at least one merchandise stored in the target warehouse;
transmitting a collection task request to a server; determining a target merchandise based on a
collection task distributed by the server in response to the collection task request, and
determining a target storage location of the target merchandise based on the three-dimensional
spatial model; obtaining navigation information based on location information of an augmented
reality (AR) device and the target storage location; and rendering the navigation information
through the AR device, for collecting the target merchandise in accordance with the navigation
information.

[024]  According to another aspect, an apparatus for collecting goods stored in a warehouse,
implementable on a client terminal, may comprise a model acquisition unit configured to acquire
a three-dimensional spatial model of a target warehouse, the three-dimensional spatial model
comprising storage location information corresponding to at least one merchandise stored in the
target warehouse, a task request unit configured to transmit a collection task request to a server,
an information determination unit configured to determine a target merchandise based on a
collection task distributed by the server in response to the collection task request, and determine
a target storage location of the target merchandise based on the three-dimensional spatial model,
a navigation route calculation unit configured to obtain navigation information based on location
information of an augmented reality (AR) device and the target storage location, and a
navigation information supply unit configured to render the navigation information through the
AR device, for collecting the target merchandise in accordance with the navigation information.
[025] Based on the embodiments provided by the present disclosure, the present disclosure
discloses the following technical effects: consistent with the embodiments of the present
disclosure, the client terminal can acquire a three-dimensional spatial model of the inside of the

target storage space in advance, wherein information of the storage location of the stored object
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1n the storage space is saved. Thus, after determining the target stored object to be processed, 1t

is possible to determine the target storage location of the target stored object based on the
three-dimensional spatial model and calculate a navigation route based on the location
information of the AR device and the target storage location. When the AR device is carried
around, corresponding visual navigation information is rendered over the storage space within
the field of view of the AR device. That 1s, after the user enters the storage space, they can use
the AR device to view "augmented" information. This type of information 1s information that is
navigational in nature. Thus, the target stored object can be found by traveling directly according
to navigation information, and the collection task can be completed. Therefore, the user does not
need to be familiar with the storage space layout in advance, and does not need to remember
information such as the storage location of stored objects. Therefore, it can lower the user's study
costs. Also, through navigation information, it is possible to improve the implementation
efficiency and accuracy of operations such as order item picking.

[026]  Any product implementing the present disclosure does not necessarily need to
simultaneously achieve all of the above advantages.

Brief Description of the Drawings

[027]  The attached drawings of the description below are merely a few embodiments of the
present disclosure. Those possessing ordinary skill in the art could obtain other drawings based
upon these attached drawings without creative efforts.

[028]  Figure I is a schematic diagram of an application scenario consistent with the
embodiments of the present disclosure;

[029]  Figure 2 is a flowchart of the first method consistent with the embodiments of the
present disclosure;

[030]  Figure 3 is a diagram of the guidance mode consistent with the embodiments of the
present disclosure;

[031] Figures 4-8 are diagrams of the interface within the field of view consistent with the
embodiments of the present disclosure;

[032]  Figures 9-1, 9-2, and 9-3 are diagrams of the collection result mode consistent with the
embodiments of the present disclosure;

[033] Figure 10 1s a diagram of the task completion interface consistent with the embodiments
of the present disclosure;

[034]  Figure 11 is a flowchart of the second method consistent with the embodiments of the
present disclosure;

[035]  Figure 12 is a flowchart of the third method consistent with the embodiments of the

present disclosure;

SUBSTITUTE SHEET (RULE 26)



WO 2018/071204 . . . PCT/US2017/054313
|036]  Figure 13 is a flowchart of the fourth method consistent with the embodiments of the

present disclosure;

[037]  Figure 14 is a diagram of the first device consistent with the embodiments of the present
disclosure;

[038]  Figure 15 is a diagram of the first AR device consistent with the embodiments of the
present disclosure;

[039]  Figure 16 1s a diagram of the first mobile terminal device consistent with the
embodiments of the present disclosure;

[040]  Figure 17 1s a diagram of the second device consistent with the embodiments of the
present disclosure;

[041]  Figure 18 is a diagram of the third device consistent with the embodiments of the
present disclosure;

[042]  Figure 19 is a diagram of the second AR device consistent with the embodiments of the
present disclosure;

[043]  Figure 20 is a diagram of the second mobile terminal device consistent with the
embodiments of the present disclosure;

[044]  Figure 21 is a diagram of the fourth device consistent with the embodiments of the
present disclosure.

Detailed Description

[045]  The embodiments described here are merely exemplary. All other embodiments
acquired by those possessing ordinary skill in the art based on the embodiments of the present
disclosure fall within the scope of protection of the present disclosure.

[046]  In some embodiments of the present disclosure, it is possible to carry out navigation
inside a storage space through augmented reality (AR). For example, referring to Figure 1, a
worker such as an order item picker can enter a storage space (e.g., a warehouse) wearing an AR
device such as AR glasses or an alternative device (e.g., a mobile phone coupled to an AR
device). A system (e.g., a server) conducts task allocation for the worker, based on which
programs in the AR device provide cue information such as scanning and navigation to help the
order item picker navigate in the warehouse and complete the order item picking. Thus, the order
item pickers will not have to study the warehouse storage locations and rack information in
advance, saving their study costs and increasing the order item picking efficiency.

[047] Here, the AR technology refers to, performing digital imaging of the real physical
environment to perceive and understand the three-dimensional world through image data and
sensor data, and gaining an understanding of three-dimensional interactions. The goal of

understanding three-dimensional interaction is to determine a content to be "augmented" and the
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augmentation location and position. Once the content to be augmented and the position and

location are determined, a rendering system can combine virtual and real images to present to the
user visually, thus achieving augmented reality effects. Further, a person of ordinary skill in the
art would appreciate many other alternative names for the AR device such as VR (virtual reality)
devices, which can be used with or in place of the AR device described herein.

[048]  To facilitate the understanding of three-dimensional interaction, a three-dimensional
spatial model can be established in advance. In some embodiments of the present disclosure, the
three-dimensional space can refer to a storage space (for example, a "warehouse" used to store
goods, a "mailbox" used to store used to store express packages, etc.) used to store various types
of stored objects (for example, goods, express packages, etc.). Therefore, it is possible to
establish a three-dimensional spatial model for this type of storage space in advance, and then
AR-based indoor navigation can be conducted based on this three-dimensional spatial model.
[049]  There can be various modes of implementation to establish a three-dimensional spatial
model. For example, in one such mode, a worker wearing an AR device such as AR glasses can
enter a real storage space and walk around inside the space. The AR device may comprise a
sensing device such as a camera configured to scan the storage space (e.g., the internal layout,
the environment and objects inside the storage space). The obtained scanning results can be fed
into a development environment. This development environment can support labeling of
scanning results, such as manual labelling. For example, the storage space includes a plurality of
racks, each rack comprises a plurality of unit storage zones (for example, the "lattice space" on
the rack, or "merchandise compartment"), and each unit storage zone can be used to store objects
of the same SKU (Stock Keeping Unit) (for example, "goods", etc.). The rack number, unit
storage zone number, and other information corresponding to the stored object can be labeled.
After the labeling is completed, the system can save information such as the rack number, unit
storage zone number, and other corresponding stored object’s information. At the same time, the
system can generate and save information such as the coordinates of the location of the racks and
unit storage zones, based on which a corresponding three-dimensional spatial model of the
storage space can be generated. There can be other ways of establishing three-dimensional
spatial models, which will not be individually described here.

[050] To achieve navigation, a client terminal software (e.g., a software including applications
or related functional modules) can be implemented in advance on the client terminal (e.g., an AR
device, a mobile terminal device couple to an AR device). A client terminal can be cooperatively
used with the AR device in various forms. For example, the client terminal software can be
directly installed in integrated AR device (e.g., AR device independently undertaking tasks such

as screen display, calculation, and storage), allowing the AR device to provide navigation within
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the storage space. For another example, a mobile terminal device such as a mobile phone can be

connected to a mobile AR device and the client terminal software can be installed in the mobile
terminal device. The AR device can provide the navigation function within the storage space. In
addition, after a three-dimensional spatial model is generated, it can be directly saved to the
terminal device in which the client terminal is stored (e.g., the AR device or the mobile terminal
device), or it can be stored in a server. When the client terminal needs to conduct navigation, the
three-dimensional spatial model corresponding to the current storage space can be downloaded
from the server. In summary, regardless of whether the client terminal software is directly
installed in an AR device or in a mobile terminal device, the AR device can achieve indoor
navigation based on the client terminal and the generated three-dimensional spatial model
described above. A detailed explanation of the embodiments is provided below.

[051]  As described, the client terminal and the server may couple to and communicate with
each other to provide information of stored items, navigation information, etc. In some
embodiments, the client terminal may comprise a processor and a non-transitory
computer-readable storage medium (memory) storing instructions that, when executed by the
processor, cause the client terminal to perform various methods described herein with respect to
the client terminal. The client terminal software may be implemented as at least a part of the
instructions. A user may wear the client terminal or a component thereof, from which various
renderings as provided by the client terminal and described herein may be viewed by the user.
The renderings can augment generated virtual information (e.g., stored object information,
navigation direction) with the physical environment (whether real or virtual) as viewed from the
client terminal to help the user efficiently locate an item for retrieval from a storage space,
confirm its identity, and process records. Further, the server may comprise a processor and a
non-transitory computer-readable storage medium (memory) storing instructions that, when
executed by the processor, cause the client terminal to perform various methods described herein
with respect to the server.

[052]  Referring to Figure 2, a method for providing information of stored object is provided,
and the method may be implementable by a client terminal described above. For example, this
method can comprise the following steps.

[053]  S201 includes acquiring a three-dimensional spatial model of a storage space, the
three-dimensional spatial model comprising storage location information corresponding to at
least one object stored inside the storage space. For example, the client terminal acquires a
three-dimensional spatial model of the inside of the target storage space, and storage location
information corresponding to at least one stored object inside the storage space is saved in the

three-dimensional spatial model.
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|[054]  As described above, after the three-dimensional spatial model is generated, 1t can be

saved to the terminal device where the client terminal is stored. This terminal device can be an
integrated AR device or a mobile terminal device such as a cell phone, and this mobile terminal
device is connected to a mobile AR device. Alternatively, the three-dimensional spatial model
can be directly saved to a server. In this case, the server can store the three-dimensional spatial
models corresponding to multiple storage spaces. When the client terminal enters a target storage
space, it requests acquisition of the three-dimensional spatial model corresponding to this target
storage space from the server.

[055]  S202 includes determining a target object stored inside the storage space, and
determining a target storage location of the target stored object based on the three-dimensional
spatial model. For example, a target stored object is determined, and the target storage location
of the target stored object is determined based on the three-dimensional spatial model.

[056] When a worker such as an order item picker needs to go to a storage space such as a
warehouse to carry out a task such as order item picking, the worker can wear a related AR
device (including an integrated AR device or a mobile AR device connected to a mobile terminal
device) and enter a real storage space. Afterward, the associated client terminal can be started.
After the client terminal has been started, initialization processing can be conducted, which can
comprise conducting spatial matching between the three-dimensional spatial model and the
storage space. The spatial matching may refer to that a three-dimensional spatial model can be
matched to the actual storage space, causing the location in the three-dimensional space to
correspond to the respective location in the actual storage space. There can be multiple methods
of conducting spatial matching. For example, in one mode, some feature points can be saved in
the three-dimensional spatial model in advance, such as the location of four wall corners within
the space, etc. After an order item picker wearing an AR device such as AR glasses enters a
storage space, they start the application, then, wearing the AR glasses, they can take alook
around the storage space. The sensor device of the AR glasses can conduct scanning of the
storage space, then, using feature points and scanning results, matching can be conducted
between the feature points and the actual location points in the storage space, to determine the
locations and orientations in the three-dimensional spatial model, thus completing spatial
matching. Finally, the location of every point in the three-dimensional spatial model is matched
to the actual location in the storage space. During implementation, other modes can be used to
achieve spatial matching. For example, automatic calibration, etc., can be implemented, which
will not be individually detailed here.

[057]  After completing initialization, the client terminal can determine the target stored object;

that is, 1t can determine which stored object(s) currently require processing operations such as
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collection. In some embodiments, there can be multiple types of determination modes. For

example, if the storage space is a warehouse, the stored objects are goods, and the target stored
object is a merchandise to be extracted from the warehouse in the current collection task, after
the order item picker enters the storage space, the client terminal can give related information
notifications such as "initialization complete" to the server and transmitting a collection task
request. Thus, the server can select a related data object from a "task pool," generate a collection
task, and allocate it to the client terminal associated with the current order item picker. The
stored object corresponding to the data object in the collection task serves as the current target
stored object to be processed.

[058] Here, the server can refer to a sales platform server, express delivery system server, etc.
For example, as a sales platform server, the server can generate an "order item picking task pool"
through accepting consumer orders, and tasks in the task pool can be associated with storage
spaces. Thus, after an order item picker enters a storage space, a collection task is allocated to
the current order item picker from this task pool. For example, when a consumer places an order
for a data object (e.g., a product object) through a sales platform, the server can perform routing
based on the consumer's delivery address, determine the shipping warehouse, and add a
collection task for this shipping warehouse. Thus, with order placement actions of multiple
consumers, it is possible to generate individual task pools for each shipping warehouse, i.e., each
shipping warehouse can be associated with multiple collection tasks. After an order item picker
enters a shipping warehouse, the server can allocate a collection task to the order item picker
based on the associated task pool of the shipping warehouse. Then, based on the collection task
allocated by the server, the client terminal can determine the current target stored object to be
obtained from the storage space. That is, the client terminal may transmit a collection task
request to a server, and receive a collection task allocated by the server, and determine the target
stored object based on the target stored object’s information included in the collection task.

[059]  After determining the target stored object, it is possible to determine the location of the
target stored object based on information saved in the three-dimensional spatial model. Because
spatial matching has been conducted, this location information can correspond to the location of
the stored object in the actual storage space.

[060]  There can be multiple stored objects in a collection task. The location information for
each stored object can be determined based on information saved in the three-dimensional spatial
model, to conduct navigation route planning based on each location.

[061]  S203 includes obtaining a navigation route based on location information of an
augmented reality (AR) device and the target storage location. For example, a navigation route is

calculated based on the location information of the AR device and the target storage location.
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|U62]  After determining the target storage location information for the target stored object, a

navigation route can be calculated based on the location of the AR device and the target storage
location. Here, information on the location of the AR device can be acquired through computer
vision. For example, the AR device can be positioned based on information collected by a sensor
device such as a camera on the AR device. AR devices are usually worn by a user such as an
order item picker. Therefore, this is equivalent to positioning the user. Here, when the AR device
location information and the target storage location are known, existing technologies can be used
to conduct navigation route planning, which will not be detailed here. However, because one
collection task can include multiple target stored objects, a related algorithm can be provided in
advance. Obtaining the navigation route based on the location information of the AR device and
the target storage location may comprise determining a processing sequence for the target stored
objects based on the location information of the AR device and the target storage location of
each of the target stored objects, and obtaining a navigation route among the target stored objects
according to the processing sequence. When conducting navigation route planning, a processing
sequence for the target stored objects can first be determined through this algorithm, based on
the location information of the AR device and the target storage location of each target stored
object (for example, the shortest overall route can be used as a principle, etc.). Next, a navigation
route from the current location to the first target stored object and navigation routes between all
subsequent target stored objects are provided according to the processing sequence. That s,
assuming that the current order item picking task includes target stored objects A, B, and C,
based on the current location and the storage locations of target stored objects A, B, and C, itis
possible to calculate which stored object to collect first and which stored object to collect next in
order to complete the collection task in the shortest period of time, etc.

[063]  S204 includes rendering corresponding navigation information over the storage space as
viewed from the AR device. For example, corresponding visual navigation information is
rendered over the storage space within the field of view of the AR device (e.g., when the AR
device is carried around).

[064]  After conducting route planning, visual navigation information can be provided through
the AR device when the AR device is carried around. This navigation information can be
dynamically changing; that is, real-time updates can be made to the navigation information based
on the actual location of the AR device in the travel process. The vision provided through the AR
device within the field of view usually comprises two parts: one part is a view of the actual space,
and the other part is an "augmented" virtual view. In some embodiments of the present disclosure,
this visual navigation information belongs to the "augmented" virtual view. That is, an order item

picker can use AR glasses to see an actual view of the storage space within the field of view, and
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at the same time can see "augmented" information, which can be primarily navigation

information. Thus, as long as the order item picker travels according to this navigation
information, they will be able to arrive at the location of the target stored object to be collected
and complete the collection task. Therefore, it is not necessary to remember information such as
the layout of the storage space and goods storage locations. It can lower order item pickers' study
costs and can boost the efficiency and accuracy of order item picking.

[065]  Here, there can be a variety of forms of visual navigation information provided through
the AR device. For example, in one mode, the navigation information can include "floor
guidance" as shown in Figure 3. Rendering the corresponding navigation information over the
storage space as viewed from the AR device may comprise rendering travel direction
information on the floor of the storage space as viewed from the AR device. That is, visual travel
direction information can be provided through the AR device on the floor of the storage space
within the field of view. For example, because spatial matching has been conducted in advance,
the "floor" in the space can be recognized during the travel process through computer vision, and
travel direction information such as "arrows" can be displayed on the "floor." In addition, to
further strengthen effects, "visual guidance" can be provided. Rendering the corresponding
navigation information over the storage space as viewed from the AR device may comprise
when the target storage location appears in the AR device’s field of view, rendering information
of the target storage location over the storage space as viewed from the AR device. That is, when
the target storage location appears within the field of view, information for the target storage
location can be provided in the storage space within the field of view, e.g., an order item picker
can look through AR glasses and see "augmented" information of the target storage location in
the storage space. Here, recognition of whether the target storage location is present within the
field of view can be conducted through computer vision, which will not be detailed here.

[066] In some embodiments, the storage space includes a plurality of racks, and the storage
location information of the at least one stored object in the storage space saved in the
three-dimensional spatial model includes location information of a target rack storing the target
stored object, determining the target storage location of the target stored object based on the
three-dimensional spatial model comprises determining a location of the target rack storing the
target stored object based on the three-dimensional spatial model, and rendering the information
of the target storage location over the storage space as viewed from the AR device comprises
rendering information of the location of the target rack when the target rack appears in the field
of view of the AR device. For example, as shown in Figure 4, the top image shows the example
actual storage space as viewed by the naked eye, and the bottom image shows the example

storage space as viewed through AR glasses. From the figure, information of the location of the
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target rack storing the target stored object is provided, as shown by the direction ot the "arrow"

in the figure. Also, the location of the target rack storing the target stored object can be
highlighted. For example, the location can be displayed in green, etc. That is, an order item
picker can look through AR glasses and see the color of one rack different from the other racks,
and an "arrow" indicating "go inside," etc. Thus, an order item picker can very easily distinguish
the target rack based on this type of color information, making it easy for them to retrieve the
corresponding target stored object.

[067] In some embodiments, every rack in the storage space comprises a plurality of unit
storage zones, each of the unit storage zones is configured to store stored objects of a same stock
keeping unit (SKU), the storage location information further comprises unit storage zone
location information for the at least one stored object on the rack, determining the target storage
location of the target stored object based on the three-dimensional spatial model further
comprises determining a location of a target unit storage zone of the target stored object on the
rack based on the three-dimensional spatial model, and rendering the information of the target
storage location over the storage space as viewed from the AR device further comprises
rendering information of the location of the target unit storage zone when the target unit storage
zone appears in the field of view of the AR device. For example, as shown in Figure 3, the target
unit storage zone enters the field of view after arriving at the location of the target rack based on
the rack information shown in Figure 4. At this time, information of the location of the target
unit storage zone can be provided, such as displaying this zone in green, etc. Thus, an order item
picker can directly go to this unit storage zone and retrieve the corresponding target stored object
without having to search among the vast number of unit storage zones. Thus, the efficiency can
be enhanced.

[068]  Also, in addition to navigation information, information regarding other aspects can also
be provided. For example, visual rack identifier information of each rack in the field of view can
be rendered or otherwise provided (e.g., as viewed from the AR device), such as "rack 01-01 to
01-06" shown in Figure 6. Further, information of the target object (for example, the name,
category, and storage date of the merchandise, etc.) stored on the rack can be rendered or
otherwise provided (e.g., as viewed from the AR device). The "XYZ-Brand sneakers 34-38
Women's Storage date: 2016-5-14" information shown in Figure 6 is not present in the storage
space as viewed by the naked eye. In addition, a "data big screen" can be simulated, using the
AR device to render or otherwise provide information such as stock quantity over the storage
space as viewed from the AR device.

[069]  In some embodiments, in addition to the abovementioned information such as

navigation information and simulated "data big screens," supplementary information can be
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rendered over the storage space as viewed from the AR device. Here, the supplementary

information comprises task list information and task processing progress and/or task processing
time information, etc., and it can also comprise "competitive" data such as task processing
efficiency rankings, etc. In some embodiments, rendering the supplementary information over
the storage space as viewed from the AR device comprises rendering the supplementary
information in a side region of the storage space as viewed from the AR device. Information
such as a simulated "data big screen" can be displayed at the "top" of the storage space within the
field of view, and navigation information can be displayed in the center. For example, as shown
in Figure 7, the supplementary information displayed in the left side region is competitive data,
including rankings; the supplementary information displayed on the right side 1s the task list, task
completion progress, and time; navigation information is displayed in the center region; and
simulated "data big screen" information such as stock quantities is displayed at the top.

[070]  In some embodiments, the side region's supplementary information mentioned above
can be displayed during the initial phase of the task, and as the user travels, carrying the AR
device, the side region in the field of vision can shift back beyond the line of sight, as shown in
Figure 8. That is, the supplementary information may be moved outside of the field of view of
the AR device, when the AR device approaches the target stored object. Thus, the field of view
can open up as much as possible, for a better display of the route navigation information. Further,
in response to the AR device’s user’s line of sight focuses on the side region, the supplementary
information of the side region may be moved inside the field of view of the AR device. When an
event is detected in which the user's line of sight focuses on the side region, the supplementary
information of the side region can be moved back to within the field of view, in order for the
user to view details or conduct operations such as making further selections.

[071]  After a user travels according to navigation information and retrieves a stored object
from a storage location, the retrieved stored object can be scanned, the details of the stored
object can be identified, and these details can be provided through the AR device within the field
of view. For example, as shown in Figure 9-1, after the user retrieves a stored object, it is
possible to look through the AR glasses and view its specific details, including storage date,
stock quantity, shelf life, etc. Here, there can be multiple modes of identifying the stored object.
For example, in one mode, a code scanning device can be installed on the AR device. Thus,
because the external packaging of stored objects usually has graphic code information such as a
barcode or QR code, specific details can be identified through code scanning. In another mode,
computer vision can be used to identify the details of a stored object. For example, through
machine learning, graphic codes, such as barcodes, of the stored objects can be studied in

advance, information such as certain feature points in the graphic code can be recorded, and the
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assoclations between feature points and details can be saved. Thus, after a user retrieves a stored

object, it is possible to identify the corresponding stored object and determine the corresponding
details, etc., by scanning the graphic code and conducting a comparison with the previously
saved feature points.

[072]  After identifying a stored object, it is also possible to determine whether the retrieved
stored object is the target stored object of the current task. If it is, success information can be
provided through the AR device. As shown in Figure 9-2, it can be displayed as "merchandise
retrieved." In addition, a success message notification can be sent to a server, and based on this,
the server can register "removed-from-stock" for the data object corresponding to the target
stored object. If the retrieved stored object is not the target stored object of the current task, error
information can be provided through the AR device. For example, as shown in Figure 9-3, it can
be displayed as "Wrong item, please put it back," etc. Thus, in response to detecting a retrieval of
a stored object from a corresponding storage location, the retrieved stored object may be
identified. Details of the stored object may be rendered through the AR device to determine
whether the retrieved stored object corresponds to the target stored object of the current task. In
response to determining that the retrieved stored object corresponds to the target stored object of
the current task, success information may be rendered through the AR device; and in response to
determining that the retrieved stored object does not correspond to the target stored object of the
current task, error information may be rendered through the AR device.

[073] In addition, after the task has been completed, it is possible to provide statistical
information regarding the completion of this task. For example, as shown in Figure 10,
information of completing the task can be provided, and it can also include information such as
total elapsed time and task score. In addition, medals and titles can be awarded, etc.

[074]  In summary, consistent with the embodiments of the present disclosure, a
three-dimensional spatial model of the inside of a target storage space can be saved in an AR
device in advance, in which information of the storage location of the stored object in the storage
space can be saved. Thus, after determining the target stored object to be processed, the target
storage location of the target stored object can be determined based on the three-dimensional
spatial model, a navigation route can be calculated based on the location information of the AR
device and the target storage location, and when the AR device is carried around, corresponding
visual navigation information can be rendered over the storage space within the field of view
through the AR device. That is, after the user enters the storage space, they can use an AR device
to view "augmented" information. This type of information can be navigational in nature. Thus,
the target stored object can be found by traveling directly according to navigation information,

and the collection task can be completed. Therefore, the user does not need to be familiar with
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the storage space layout in advance, and does not need to remember information such as the

storage location of stored objects. Therefore, it can lower the user's study costs. Also, through
navigation information, it is possible to improve the implementation efficiency and accuracy of
operations such as order item picking,

[075]  Another method for providing information of stored object is provided, and the method
may be implementable by a server. The server may couple to or otherwise communicate with the
client terminal described above. For example, referring to Figure 11, a method for providing
information of stored object is provided, and this method can comprise the following steps.
[076]  S1101 may include generating a three-dimensional spatial model of a storage space, the
three-dimensional spatial model comprising storage location information corresponding to at
least one object stored inside the storage space. For example, a server provides a
three-dimensional spatial model of the inside of the target storage space, and storage location
information corresponding to at least one stored object inside the storage space is saved in the
three-dimensional spatial model.

[077]  S1102 may include providing the three-dimensional spatial model to a client terminal,
causing the client terminal to determine a target object stored inside the storage space, determine
a target storage location of the target stored object based on the three-dimensional spatial model,
determine a target storage location of the target stored object based on the three-dimensional
spatial model, obtain a navigation route based on location information of an augmented reality
(AR) device and the target storage location, and render corresponding navigation information
over the storage space as viewed from the AR device. For example, the three-dimensional spatial
model's information is provided to a client terminal, for the client terminal to, after determining
the target stored object, determine the target storage location of the target stored object based on
the three-dimensional spatial model; a navigation route is calculated based on the location
information of the AR device and the target storage location, and corresponding visual
navigation information is rendered over the storage space within the field of view of the AR
device when the AR device is carried around.

[078]  For establishing three-dimensional spatial models and related implementations such as
the client terminal's use of three-dimensional spatial models to provide navigation information,
reference can be made to various embodiments above, which will not be reiterated here.

[079] In some embodiments, if the target stored object is to be obtained, the client terminal
can obtain a collection task from the server. Correspondingly, the server can receive a collection
task request from the client terminal, generate a collection task, and distribute the collection task
including information of at least one target stored object to the client terminal. The collection

task includes information on at least one stored object. Thus, the client terminal can determine
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the target stored object to be processed based on the collection task.

[080] In addition, storage space inventory information for each stored object may be saved in
the server, including stock quantity, inventory status, etc. Therefore, in some embodiments, the
server can also receive a notification message of successful retrieval of the target stored object
from the client terminal, and update inventory information of the target stored object based on
the notification message. For example, it can conduct inventory deductions or locking, etc., for
the successfully processed stored object.

[081] In the various embodiments above, a method for providing information of stored object
1s provided. In some embodiments, this method can be applied in a variety of application
scenarios. For example, one possible application scenario is: for a storage space such as a
warehouse, an order item picker often needs to go to the warehouse to conduct "order item
picking." The "order item picking" can refer to obtaining merchandise from the warehouse, in
order to execute subsequent tasks such as shipping. In such application scenarios, the storage
space corresponds to the warehouse, and the stored object corresponds to merchandise stored in
the warehouse. Therefore, to boost order item picking efficiency and lower order item picker
study costs, a three-dimensional spatial model corresponding to the real warehouse can be
established, saving the storage location information for at least one piece of merchandise in the
warehouse. Thus, this type of three-dimensional spatial model can be used to conduct AR
device-based indoor navigation, thus boosting order item picking efficiency. A detailed
explanation of the implementation embodiments is given below.

[082] Referring to Figure 12, a method for the collection processing of goods stored in a
warehouse is provided, and the method can comprise the following steps.

[083] S1201: A client terminal acquires a three-dimensional spatial model of the inside of a
target warehouse, and information of the storage location inside the target warehouse
corresponding to at least one piece of merchandise is saved in the three-dimensional spatial
model.

[084]  S1202: A collection task request is transmitted to a server.

[085]  After spatial matching is completed through the three-dimensional spatial model, the
client terminal can notify server that it is ready and can submit a collection task request. After
the server receives this request, the server can generate a current collection task based on the
"task pool" and allocate it to the client terminal.

[086]  S1203: The target merchandise to be obtained is determined based on the collection task
distributed by the server, and the target storage location of the target merchandise is determined
based on the three-dimensional spatial model.

[087]  S1204: A navigation route is calculated based on the location information of the AR
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device and the target storage location.

[088]  S1205: Corresponding visual navigation information is provided over the warehouse
within the field of view of the AR device when the AR device is carried around, facilitating the
target merchandise collection with the navigation information.

[089]  Various embodiments described above, including the implementation of "floor
guidance" and "visual guidance", etc. can be referred to, in which the storage space can be
represented as a "warehouse," and the stored object can be represented as "merchandise."
Therefore, similar descriptions will not be reiterated here.

[090]  In summary, a three-dimensional spatial model of a target warehouse can be established
in advance, in which information of the storage location of goods in the warehouse can be saved.
Thus, this three-dimensional spatial model can be saved to an AR device. When a user wearing
this AR device goes to the warehouse to conduct order item picking, "augmented" visual
navigation information can be viewed through the AR device, to enhance the order item picking
efficiency and lower order item picker study costs.

[091] Referring to Figure 13, a method for the collection processing of goods stored in a
warehouse is provided from the point of view of the server. This method can comprise the
following steps.

[092]  S1301: A server provides a three-dimensional spatial model of the inside of a target
warehouse, and information of the storage location inside the target warehouse corresponding to
at least one piece of merchandise is saved in the three-dimensional spatial model.

[093]  S1302: The three-dimensional spatial model's information is provided to the client
terminal.

[094]  After generating the three-dimensional space, the server can directly provide the
three-dimensional space to the client terminal. At this time, the client terminal can pair up with a
target warehouse, or three-dimensional spatial models corresponding to multiple warehouses can
be saved in the client terminal. When it is necessary to collect items from a warehouse, the
corresponding three-dimensional spatial model can be locally found in the client terminal. Or,
the generated three-dimensional spatial model can be saved to the server; that is, the server can
save three-dimensional spatial models corresponding to multiple warehouses. When the client
terminal needs to enter a warehouse to execute a collection task, it can request the
three-dimensional spatial model corresponding to this warehouse from the server.

[095]  S1303: After receiving a collection task request submitted by the client terminal, a
collection task is generated and distributed to the client terminal, for the client terminal to
determine the target merchandise to be collected/obtained based on the collection task distributed

by the server, and the target storage location of the target merchandise is determined based on
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the three-dimensional spatial model; a navigation route is calculated based on the location

information of the AR device and the target storage location, and corresponding visual
navigation information is provided over the warehouse within the field of view of the AR device
when the AR device is carried around, for collecting the target merchandise in accordance with
the navigation information.

[096]  In some embodiments of the present disclosure, a device 1490 providing information of
stored object is provided. This device 1490 can be implemented on a client terminal. See Figure
14. In some embodiments, the device 1490 may comprise: a first model acquisition unit 1401,
configured to acquire a three-dimensional spatial model of the inside of the target storage space,
wherein storage location information corresponding to at least one stored object inside the
storage space is saved in the three-dimensional spatial model; a first information determination
unit 1402, configured to determine the target stored object, wherein the target storage location of
the target stored object is determined based on the three-dimensional spatial model; a first
navigation route calculation unit 1403, configured to calculate a navigation route based on the
location information of the AR device and the target storage location; a first navigation
information supply unit 1404, configured to provide corresponding visual navigation information
over the storage space within the field of view of the AR device when the AR device is carried
around. In some embodiments, the device 1490 may comprise a processor 1470 and a memory
1480 storing instructions that when executed by the processor 1470, cause the device 1490 to
perform various steps and methods described herein. The memory 1480 may be non-transitory
and computer-readable, and the stored instructions may include the units as discussed above.
[097]  In some embodiments, the first navigation information supply unit 1404 comprises: a
floor guidance sub-unit, configured to provide visual travel direction information through the AR
device on the floor of the storage space within the field of view.

[098]  Or the first navigation information supply unit 1404 can also comprise: a visual
guidance sub-unit, configured to provide visual target storage location information over the
storage space within the field of view when the target storage location is present within the field
of view.

[099]  In some examples, the floor guidance sub-unit and visual guidance sub-unit can both be
present.

[0100] In some embodiments, if the storage space includes a plurality of racks, the storage
location information corresponding to at least one stored object inside the storage space saved in
the three-dimensional spatial model comprises: location information for a rack storing at least
one stored object.

[0101] The information determination unit can be configured to determine the location of the
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target rack holding the target stored object based on the three-dimensional spatial model.

[0102] The visual guidance sub-unit specifically can be configured to provide visual
information for the location of the target rack within the field of view when the target rack
appears within the field of view.

[0103] In addition, if every rack in the storage space comprises a plurality of unit storage zones,
a unit storage zone can be configured to store objects of the same stock keeping unit SKU.
[0104] The storage location information corresponding to at least one stored object inside the
storage space saved in the three-dimensional spatial model also comprises unit storage zone
location information for at least one stored object on the rack.

[0105] The information determination unit can also be configured to determine the location of
the target unit storage zone of the target stored object on the rack based on the three-dimensional
spatial model.

[0106] The visual guidance sub-unit can also be configured to provide visual information for
the location of the target unit storage zone within the field of view when the target unit storage
zone appears within the field of view.

[0107] In addition, this device can also comprise a rack identifier unit, configured to provide
visual rack identifier information within the field of view, a stored object information unit,
configured to provide visual information for the stored object stored on the rack within the field
of view.

[0108] In some embodiments, this device can also comprise a stock quantity information unit,
configured to provide information regarding the stock quantity of the target stored object, over
the storage space within the field of view of the AR device.

[0109] In addition, this device can also comprise a supplementary information unit, configured
to provide visual supplementary information over the storage space within the field of view of
the AR device. The supplementary information comprises task list information and task
processing progress and/or task processing time information. The supplementary information
unit can be configured to provide supplementary information in the side region of the storage
space within the field of view.

[0110] To avoid interfering with navigation information, this device can also comprise an
information moving unit, configured to move the supplementary information in the side region
outside of the field of view when the AR device approaches the target stored object. In addition,
the information moving unit can also be configured to move the supplementary information of
the side region inside the field of view when an event that the user's line of sight focuses on the
side region is detected.

[0111] In some embodiments, the information determination unit can comprise: a request
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sub-unit, contigured to transmit collection task requests to a server, and a task recerver sub-unit,

configured to receive a collection task allocated by the server and determine the target stored
object to be processed based on stored object’s information included in the collection task.
[0112] Here, when the collection task includes multiple stored objects, multiple stored objects
are determined.

[0113] The navigation route calculation unit can comprise a processing sequence determination
sub-unit, configured to determine a processing sequence for the target stored objects based on the
location information of the AR device and the target storage location of each target stored object,
and a route calculation sub-unit, configured to provide a navigation route from the current
location to the first target stored object and navigation routes between all subsequent target
stored objects according to the processing sequence.

[0114] In addition, this device can also comprise an identification unit, configured to identify
the retrieved stored object when an event is detected in which a stored object is retrieved from its
storage location; a determination unit, configured to provide the details of the stored object
through the AR device, and determine whether the retrieved stored object is the target stored
object of the current task; and a collection result unit, configured to provide success information
through the AR device if the determination result of the determination unit is yes, or else to
provide error information by the AR device.

[0115] Corresponding to the client terminal described above, some embodiments of the present
disclosure also provide an augmented reality AR device. See Figure 15. The AR device can
comprise one or more of the foregoing devices providing information of stored object (e.g., one
or more devices 1490). This AR device can be an integrated AR device integrating screen
display, storage, and calculation.

[0116] In addition, referring to Figure 16, some embodiments of the present disclosure also
provide a mobile terminal device. The mobile terminal device comprises one or more of the
foregoing devices providing information of stored object (e.g., one or more devices 1490). Also,
the mobile terminal device can be configured to connect to an augmented reality AR device. This
AR device may be an AR device providing only a display function. The mobile terminal device
can be a smart terminal device such as a cell phone.

[0117] Some embodiments of the present disclosure also provide a device 1790 providing
information of stored object, and this device 1790 can be implemented on a server. The device
1790 may include a first model generation unit 1701, configured to generate a three-dimensional
spatial model of the inside of the target storage space, where storage location information
corresponding to at least one stored object inside the storage space is saved in the

three-dimensional spatial model; and a first model provision unit 1702, configured to provide the
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client terminal with the three-dimensional spatial model's information, for the client terminal,

after determining the target stored object, to determine the target storage location of the target
stored object based on the three-dimensional spatial model. A navigation route is calculated
based on the location information of the AR device and the target storage location, and
corresponding visual navigation information is rendered over the storage space within the field
of view of the AR device when the AR device is carried around. In some embodiments, as shown
in Figure 17, this device 1790 may comprise a processor 1770 and a memory 1780 storing
instructions that when executed by the processor 1770, cause the device 1790 to perform various
steps and methods described herein. The memory 1780 may be non-transitory and
computer-readable, and the stored instructions may comprise the units as described above.
[0118] In some embodiments of the present disclosure, a device 1890 for the collection
processing of goods stored in a warehouse is provided, as shown in Figure 18. This device 1890
can be implemented on a client terminal. The device 1890 may comprise a second model
acquisition unit 1801, configured to acquire a three-dimensional spatial model of the inside of a
target warehouse, where information of the storage location inside the target warehouse
corresponding to at least one piece of merchandise is saved in the three-dimensional spatial
model; a task request unit 1802, configured to transmit collection task requests to a server; a
second information determination unit 1803, configured to determine target merchandise based
on the collection task distributed by the server, where the target storage location of the target
merchandise is determined based on the three-dimensional spatial model; a second navigation
route calculation unit 1804, configured to calculate a navigation route based on the location
information of the AR device and the target storage location; and a second navigation
information supply unit 1805, configured to provide corresponding visual navigation information
in the warehouse within the field of view of the AR device when the AR device is carried around,
for collecting the target merchandise in accordance with the navigation information. In some
embodiments, the device 1890 may comprise a processor 1870 and a memory 1880 storing
instructions that when executed by the processor 1870, cause the device 1890 to perform various
steps and methods described herein. The memory 1880 may be non-transitory and
computer-readable, and the stored instructions may comprise the units as described above.
[0119] In some embodiments, the second navigation information supply unit comprises a floor
guidance sub-unit, configured to provide visual travel direction information over a warehouse
floor within the field of view of the AR device. Or, the second navigation information supply
unit comprises a visual guidance sub-unit, configured to provide visual target storage location
information in the warehouse within the field of view when the target storage location appears

within the field of view.
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|0120] Here, the warehouse includes a plurality of racks, and information ot the storage

location inside the warehouse corresponding to at least one piece of merchandise is saved in the
three-dimensional spatial model, comprising: location information for the rack storing the one or
more pieces of merchandise. The second information determination unit is configured to
determine the location of the target rack holding the target stored object based on the
three-dimensional spatial model. The visual guidance sub-unit is configured to provide visual
information for the location of the target rack within the field of view when the target rack
appears within the field of view.

[0121] If every rack in the warehouse comprises a plurality of unit storage zones, a unit storage
zone 1s configured to store goods of the same stock keeping unit SKU; the information of the
storage location inside the warehouse corresponding to at least one piece of merchandise saved
in the three-dimensional spatial model also comprises: information on the unit storage zone
location on the rack for the one or more pieces of merchandise.

[0122] Therefore, the second information determination unit can also be configured to
determine the location of the target unit storage zone of the target stored object on the rack based
on the three-dimensional spatial model.

[0123] The visual guidance sub-unit is also configured to provide visual information for the
location of the target unit storage zone within the field of view when the target unit storage zone
appears within the field of view.

[0124] Corresponding to the aforementioned device, an augmented reality AR device is
provided. As shown in Figure 19, the AR device comprises the aforementioned device for the
collecting goods stored in a warehouse (e.g., the device 1890). This AR device is an integrated
AR device with screen display, storage, and calculation functions.

[0125] In addition, referring to Figure 20, a mobile terminal device is provided. The mobile
terminal device may comprise a device for collecting goods stored in a warehouse (e.g., the
device 1890), and the mobile terminal device is configured to connect to an augmented reality
AR device. This AR device may provide only a display function. The mobile terminal device can
be a smart terminal device such as a cell phone.

[0126] In some embodiments of the present disclosure, a device 2190 for collecting goods
stored in a warehouse is provided. This device 2190 can be implemented on a server. The device
2190 may comprise a second model generation unit 2101, configured to generate a
three-dimensional spatial model of the inside of a target warehouse, where information of the
storage location inside the target warehouse corresponding to at least one piece of merchandise is
saved in the three-dimensional spatial model; a second model provision unit 2102, configured to

provide the client terminal with the three-dimensional spatial model's information; and a
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collection task generation unit 2103, configured to generate a collection task and distribute 1t to

the client terminal after receiving a collection task request submitted by the client terminal, for
the client terminal to determine the target merchandise based on the collection task distributed by
the server. The target storage location of the target merchandise is determined based on the
three-dimensional spatial model, a navigation route is calculated based on the location
information of the AR device and the target storage location, and corresponding visual
navigation information is provided in the warehouse within the field of view of the AR device
when the AR device is carried around, for collecting the target merchandise in accordance with
the navigation information. In some embodiments, as shown in Figure 21, the device 2190 may
comprise a processor 2170 and a memory 2180 storing instructions that when executed by the
processor 2170, cause the device 2190 to perform various steps and methods described herein.
The memory 2180 may be non-transitory and computer-readable, and the stored instructions may
can comprise the units as described above.

[0127] In summary, consistent with the embodiments of the present disclosure, the client
terminal can acquire a three-dimensional spatial model of the inside of the target storage space in
advance, wherein information of the storage location of the stored object in the storage space is
saved. Thus, after determining the target stored object to be processed, it is possible to determine
the target storage location of the target stored object based on the three-dimensional spatial
model and calculate a navigation route based on the location information of the AR device and
the target storage location. When the AR device is carried around, corresponding visual
navigation information is rendered over the storage space within the field of view of the AR
device. That is, after the user enters the storage space, the AR device can be used to view
"augmented" information. This type of information may be navigational in nature. Thus, the
target stored object can be found by traveling directly according to navigation information, and
the collection task can be completed. Therefore, the user does not need to be familiar with the
storage space layout, and does not need to remember information such as the storage location of
stored objects. Therefore, it can lower the user's study costs. Also, through navigation
information, it is possible to improve the implementation efficiency and accuracy of operations
such as order item picking.

[0128] Based on the above implementation manner descriptions, those skilled in the art can
clearly understand that the present disclosure can be implemented with a combination of
software and the necessary general-purpose hardware platforms. On the basis of this
understanding, the essence of the present disclosure's technical schemes, or the parts contributing
to prior art, can be embodied in software product form. This computer software product can be

stored in a storage medium, such as ROM/RAM, disks, optical disks, etc., and includes a number
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ol commands to cause a computer device (it can be a personal computer, server, or network

device) to execute the methods of each of the embodiments or certain parts of the embodiments
of the present disclosure.

[0129] The embodiments of this description are described progressively. For the shared parts of
the embodiments, references can be made to each other. The focus of explanation in all of the
embodiments is their differences from the other embodiments. In particular, regarding systems or
system embodiments, because they can be similar method embodiments, their descriptions may
be relatively simple, and referring to the method embodiment for an explanation 1s sufficient
with regard to related points. The systems and system embodiments described above are merely
illustrative, wherein the units described as separate parts may or may not be physically separated,
and parts displayed as units may or may not be physical units, e.g., they can be located in one
location, or they can be distributed among multiple networked units. Some or all of the modules
may be selected to achieve the goals of the embodiment scheme as needed. Those possessing
ordinary skill in the art can understand and implement this without creative efforts.

[0130] A detailed explanation of the methods and devices for providing information of stored
object is given above. Examples are given to describe the principles and implementation manner.
The purpose of the foregoing embodiment descriptions is only to provide an understanding of the
methods and core concepts. For those possessing ordinary skill in the art, changes could be made
in terms of the implementation manner and scope of application based on the concepts of the
present disclosure. The content of the present description shall not be interpreted as limiting the

present disclosure.
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Claims

1. A method for providing information of a stored object, comprising:

acquiring a three-dimensional spatial model of a storage space, the three-dimensional spatial
model comprising storage location information corresponding to at least one object stored inside
the storage space;

determining a target object stored inside the storage space, and determining a target storage
location of the target stored object based on the three-dimensional spatial model,

obtaining a navigation route based on location information of an augmented reality (AR)
device and the target storage location;

rendering corresponding navigation information indicating the navigation route over the
storage space within a field of view of the AR device;

rendering supplementary information including task list information over the storage space
and in a side region of the storage space within the field of view of the AR device;

moving the supplementary information outside of the field of view of the AR device when
the AR device approaches the target stored object;

detecting whether a line of sight of a user of the AR device focuses on the side region of the
storage space within the field of view of the AR device; and

in response to detecting that the line of sight of the user of the AR device focuses on the side
region of the storage space, moving the supplementary information inside the field of view of the
AR device.

2. The method according to claim 1, wherein rendering the corresponding navigation
information indicating the navigation route over the storage space comprises:

rendering travel direction information on a floor of the storage space as viewed from the AR
device.

3. The method according to claim 1 or claim 2, wherein rendering the corresponding
navigation information indicating the navigation route over the storage space comprises:

when the target storage location appears in the AR device’s field of view, rendering
information of the target storage location over the storage space as viewed from the AR device.

4. The method according to claim 3, wherein:

the storage space includes a plurality of racks;

the storage location information comprises location information of a target rack storing the
target stored object;

determining the target storage location of the target stored object based on the three-
dimensional spatial model comprises determining a location of the target rack storing the target

stored object based on the three-dimensional spatial model; and
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rendering the information of the target storage location over the storage space as viewed
from the AR device comprises rendering information of the location of the target rack when the
target rack appears in the field of view of the AR device.

5. The method according to claim 4, wherein:

every rack in the storage space comprises a plurality of unit storage zones;

each of the unit storage zones is configured to store stored objects of a same stock keeping
unit (SKU);

the storage location information further comprises unit storage zone location information

for the at least one stored object on the rack;

determining the target storage location of the target stored object based on the three-
dimensional spatial model further comprises determining a location of a target unit storage zone
of the target stored object on the rack based on the three-dimensional spatial model; and

rendering the information of the target storage location over the storage space as viewed
from the AR device further comprises rendering information of the location of the target unit
storage zone when the target unit storage zone appears in the field of view of the AR device.

6. The method according to claim 4, further comprising:

rendering rack identifier information of each rack in the field of view.

7. The method according to claim 5, further comprising:

rendering information of the target stored object stored on the rack.

8. The method according to any one of the preceding claims, further comprising:

rendering information regarding the target stored object stock quantity over the storage
space as viewed from the AR device.

9. The method according to any one of the preceding claims, wherein:

the supplementary information further comprises task processing progress and/or task
processing time information.

10. The method according to any one of the preceding claims, wherein determining the
target object stored inside the storage space comprises:

transmitting a collection task request to a server; and

receiving a collection task allocated by the server, and determining the target stored object
based on the target stored object’s information included in the collection task.

11. The method according to claim 10, wherein:

the collection task includes multiple stored objects including the target stored object; and

obtaining the navigation route based on the location information of the AR device and the
target storage location comprises:

determining a processing sequence for the stored objects based on the location information
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of the AR device and a storage location of each of the stored objects; and

obtaining a navigation route among the stored objects according to the processing sequence.

12. The method according to any one of the preceding claims, further comprising:

in response to detecting a retrieval of a stored object from a corresponding storage location,
identifying the retrieved stored object;

determining whether the retrieved stored object corresponds to the target stored object;

if the retrieved stored object corresponds to the target stored object, rendering success
information through the AR device; and

if the retrieved stored object does not correspond to the target stored object, rendering error
information through the AR device.

13. A method for providing information of stored object, implementable on a server, the
method comprising:

generating a three-dimensional spatial model of a storage space, the three-dimensional
spatial model comprising storage location information corresponding to at least one object stored
inside the storage space; and

providing the three-dimensional spatial model to a client terminal, causing the client
terminal to determine a target object stored inside the storage space, determine a target storage
location of the target stored object based on the three-dimensional spatial model, obtain a
navigation route based on location information of an augmented reality (AR) device and the
target storage location, render corresponding navigation information indicating the navigation
route over the storage space within a field of view of the AR device, render supplementary
information including task list information over the storage space and in a side region of the
storage space within the field of view of the AR device, move the supplementary information
outside of the field of view of the AR device when the AR device approaches the target stored
object. detect whether a line of sight of a user of the AR device focuses on the side region of the
storage space within the field of view of the AR device, and in response to detecting that the line
of sight of the user of the AR device focuses on the side region of the storage space, move the
supplementary information inside the field of view of the AR device.

14. The method according to claim 13, further comprising:

receiving a collection task request from the client terminal; and

distributing a collection task including information of the target stored object to the client
terminal, the collection task, causing the client terminal to determine the target stored object
based on the collection task.

15. The method according to claim 14, further comprising:

receiving a notification of successful retrieval of the target stored object from the client
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terminal; and

updating inventory information of the target stored object based on the notification.

16. A non-transitory computer-readable storage medium storing instructions that, when
executed by a system, cause the system to perform a method for providing information of stored
object, the method comprising:

acquiring a three-dimensional spatial model of a storage space, the three-dimensional spatial
model comprising storage location information corresponding to at least one object stored inside
the storage space;

determining a target object stored inside the storage space;

determining a target storage location of the target stored object based on the three-
dimensional spatial model;

obtaining a navigation route based on location information of an augmented reality (AR)
device and the target storage location;

rendering corresponding navigation information indicating the navigation route over the
storage space within a field of view of the AR device;

rendering supplementary information including task list information over the storage space
and in a side region of the storage space within the field of view of the AR device;

moving the supplementary information outside of the field of view of the AR device when
the AR device approaches the target stored object;

detecting whether a line of sight of a user of the AR device focuses on the side region of the
storage space within the field of view of the AR device; and

in response to detecting that the line of sight of the user of the AR device focuses on the side
region of the storage space, moving the supplementary information inside the field of view of the
AR device.

17. The non-transitory computer-readable storage medium according to claim 16, wherein
rendering the corresponding navigation information indicating the navigation route over the
storage space:

when the target storage location appears in the AR device’s field of view, rendering
information of the target storage location over the storage space as viewed from the AR device.

18. The non-transitory computer-readable storage medium according to claim 16 or claim
17, wherein the method further comprises:

rendering information regarding the target stored object stock quantity over the storage
space as viewed from the AR device.

19. The non-transitory computer-readable storage medium according to any one of the

preceding claims 16 to 18, wherein determining the target object stored inside the storage space
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comprises:

transmitting a collection task request to a server; and

receiving a collection task allocated by the server, and determining the target stored object
based on the target stored object’s information included in the collection task.

20. The non-transitory computer-readable storage medium according to claim 19, wherein:

the collection task includes multiple stored objects including the target stored object; and

obtaining the navigation route based on the location information of the AR device and the
target storage location comprises:

determining a processing sequence for the stored objects based on the location information
of the AR device and a storage location of each of the stored objects; and

obtaining a navigation route among the stored objects according to the processing sequence.

21. The non-transitory computer-readable storage medium according to any one of the
preceding claims 16 to 20, wherein the method further comprises:

in response to detecting a retrieval of a stored object from a corresponding storage location,
identifying the retrieved stored object;

determining whether the retrieved stored object corresponds to the target stored object;

if the retrieved stored object corresponds to the target stored object, rendering success
information through the AR device; and

if the retrieved stored object does not correspond to the target stored object, rendering error
information through the AR device.

22. A non-transitory computer-readable storage medium storing instructions that, when
executed by a server, cause the server to perform a method for providing information of stored
object, the method comprising:

generating a three-dimensional spatial model of a storage space, the three-dimensional
spatial model comprising storage location information corresponding to at least one object stored
inside the storage space; and

providing the three-dimensional spatial model to a client terminal, causing the client
terminal to determine a target object stored inside the storage space, determine a target storage
location of the target stored object based on the three-dimensional spatial model, obtain a
navigation route based on location information of an augmented reality (AR) device and the
target storage location, render corresponding navigation information indicating the navigation
route over the storage space within a field of view of the AR device, render supplementary
information including task list information over the storage space and in a side region of the
storage space within the field of view of the AR device, move the supplementary information

outside of the field of view of the AR device when the AR device approaches the target stored
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object. detect whether a line of sight of a user of the AR device focuses on the side region of the
storage space within the field of view of the AR device, and in response to detecting that the line
of sight of the user of the AR device focuses on the side region of the storage space, move the
supplementary information inside the field of view of the AR device.

23. The non-transitory computer-readable storage medium according to claim 22, wherein
the method further comprises:

receiving a collection task request from the client terminal; and

distributing a collection task including information of the target stored object to the client
terminal, the collection task, causing the client terminal to determine the target stored object
based on the collection task.

24. The non-transitory computer-readable storage medium according to claim 23, wherein
the method further comprises:

receiving a notification of successful retrieval of the target stored object from the client
terminal; and

updating inventory information of the target stored object based on the notification.

25. A method for collecting goods stored in a warehouse, implementable by a client
terminal, the method comprising:

acquiring a three-dimensional spatial model of a target warehouse, the three-dimensional
spatial model comprising storage location information corresponding to at least one merchandise
stored in the target warehouse;

transmitting a collection task request to a server;

determining a target merchandise based on a collection task distributed by the server in
response to the collection task request, and determining a target storage location of the target
merchandise based on the three-dimensional spatial model;

obtaining navigation information based on location information of an augmented reality
(AR) device and the target storage location; and

rendering the navigation information through the AR device, for collecting the target
merchandise in accordance with the navigation information, wherein the navigation information
indicates a navigation route over the target warehouse within a field of view of the AR device;

rendering supplementary information including task list information over the target
warehouse and in a side region of the target warehouse within the field of view of the AR device;

moving the supplementary information outside of the field of view of the AR device when
the AR device approaches the target merchandise;

detecting whether a line of sight of a user of the AR device focuses on the side region of the

target warehouse within the field of view of the AR device; and
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in response to detecting that the line of sight of the user of the AR device focuses on the side
region of the target warehouse, moving the supplementary information inside the field of view of
the AR device.

26. An apparatus for collecting goods stored in a warehouse, the apparatus comprising:

a model acquisition unit configured to acquire a three-dimensional spatial model of a target
warehouse, the three-dimensional spatial model comprising storage location information
corresponding to at least one merchandise stored in the target warehouse;

a task request unit configured to transmit a collection task request to a server;

an information determination unit configured to determine a target merchandise based on a
collection task distributed by the server in response to the collection task request, and determine
a target storage location of the target merchandise based on the three-dimensional spatial model;

a navigation route calculation unit configured to obtain navigation information based on
location information of an augmented reality (AR) device and the target storage location; and

a navigation information supply unit configured to render the navigation information
through the AR device, for collecting the target merchandise in accordance with the navigation
information, wherein the navigation information indicates a navigation route over the target
warehouse within a field of view of the AR device; to render supplementary information
including task list information over the target warehouse and in a side region of the target
warehouse within the field of view of the AR device; to move the supplementary information
outside of the field of view of the AR device when the AR device approaches the target
merchandise; to detect whether a line of sight of a user of the AR device focuses on the side
region of the target warehouse within the field of view of the AR device; and in response to
detecting that the line of sight of the user of the AR device focuses on the side region of the
target warehouse, to move the supplementary information inside the field of view of the AR

device.
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