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WAREHOUSE ROBOT CONTROL METHOD AND APPARATUS, 

ROBOT, AND WAREHOUSE SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

The disclosure claims priority to Chinese patent application No. 202010536391.4 with an 

application title of "WAREHOUSE ROBOT CONTROL METHOD AND APPARATUS, 

ROBOT, AND WAREHOUSE SYSTEM" filed on June 12, 2020 to the Chinese Patent Office, 

the disclosure of which is hereby incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

The disclosure relates to the field of intelligent warehouse technologies, and in particular, 

to a warehouse robot control method and apparatus, a robot, and a warehouse system. 

BACKGROUND 

Warehouse robots adopt intelligent operating systems, realize automatic pickup and 

storage of goods through system instructions, and can run for 24 hours in an uninterrupted 

manner, replacing manual management and operation, and improving the efficiency of 

warehousing, and thus are widely used and favored. 

However, the existing intelligent warehouse system can only realize the automatic pickup 

and storage of standard containers with completely consistent standards, which leads to the 

need for a user to buy or rent standard containers and perform goods packing and other 

operations when storing goods, which increases the cost and processing steps, and the user 

experience is not good. Meanwhile, it also leads to the application range of the intelligent 

warehouse system. 

SUMMARY 

Embodiments of the disclosure provide a warehouse robot control method and apparatus, 

a robot, and a warehouse system. For different types of containers, based on pose position 

recognition algorithms, automatic obtaining of different types of container pose positions is 

implemented and warehouse efficiency and application range of the warehouse robot are 

improved. 

For a first aspect, an embodiment of the disclosure provides a warehouse robot control 



2 

method, including: 

obtaining a container scheduling instruction of a first target container, where the container 

scheduling instruction includes a container type of the first target container; determining a 

container pose recognition algorithm according to the container type of the first target container, 

and recognizing pose information of the first target container based on the container pose 

recognition algorithm; and controlling the warehouse robot to pick up the first target container 

according to the pose information. 

Optionally, the determining a container pose recognition algorithm according to the 

container type of the first target container includes: 

pre-establishing correspondences between each container types and each container pose 

recognition algorithms; and determining the container pose recognition algorithm for the first 

target container according to the correspondences and the container type of the first target 

container. 

Optionally, according to a surface feature, the container types are divided into at least one 

of the following: a smooth surface type, a concave and convex surface type, and an identifier-

pattern-on-surface type; or according to a size feature, the container types are divided into at 

least one of the following: large containers, standard containers, and small containers; or 

according to a material feature, the container types are divided into at least one of the following: 

paper containers and plastic containers. 

Optionally, the determining a container pose recognition algorithm according to the 

container type includes: 

determining that the container pose recognition algorithm for the first target container is a 

smooth surface type pose recognition algorithm when the container type of the first target 

container is the smooth surface type; and accordingly, the recognizing pose information of the 

first target container based on the smooth surface type pose recognition algorithm includes: 

obtaining a point cloud image and a preset reference image of the first target container; 

registering the point cloud image and the preset reference image; and determining pose 

information of the first target container according to a registering result. 

Optionally, the determining a container pose recognition algorithm according to the 

container type of the first target container, and recognizing pose information of the first target 

container based on the container pose recognition algorithm includes: 

determining that the container pose recognition algorithm for the first target container is a 

concave and convex type pose recognition algorithm when the container type of the first target 

container is the concave and convex surface type; and accordingly, the recognizing pose 
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information of the first target container based on the concave and convex type pose recognition 

algorithm includes: recognizing concave and convex parts of a surface of the first target 

container; and determine pose information of the first target container according to physical 

information of the concave and convex parts, where the physical information comprises one or 

more of length, width, height, depth, angle, and contour of the concave and convex parts, and 

the number of concave and convex parts. 

Optionally, the determining a container pose recognition algorithm according to the 

container type of the first target container, and recognizing pose information of the first target 

container based on the container pose recognition algorithm includes: 

determining that the container pose recognition algorithm for the first target container is 

an identifier-on-surface type pose recognition algorithm when the container type of the first 

target container is the identifier-pattern-on-surface type; and accordingly, the recognizing pose 

information of the first target container based on the identifier-on-surface type pose recognition 

algorithm includes: recognizing an identifier pattern of the first target container; and 

determining pose information of the first target container according to pose of the identifier 

pattern. 

Optionally, before the recognizing pose information of the first target container based on 

the container pose recognition algorithm, the method further includes: 

recognizing warehouse location identification information of a target warehouse location 

corresponding to the first target container; and 

accordingly, the recognizing pose information of the first target container based on the 

container pose recognition algorithm includes: if the warehouse location identification 

information is successfully recognized, recognizing pose information of the first target 

container based on the container pose recognition algorithm. 

Optionally, the container scheduling instruction further includes container position 

information of the first target container, and before the determining a container pose 

recognition algorithm according to the container type of the first target container, the method 

further includes: 

moving the warehouse robot to a target position and moving a pickup apparatus of the 

warehouse robot to a set height according to the container position information. 

Optionally, the container type of the first target container is the paper container, and the 

controlling a pickup apparatus of the warehouse robot to pick up the first target container 

includes: 

obtaining a paper container pickup instruction; 
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controlling the pickup apparatus of the warehouse robot to pick up the first target container 

according to the paper container pickup instruction; where the paper container pickup 

instruction includes an pickup instruction of a first stage and an pickup instruction of a second 

stage; an pickup speed of the pickup instruction of the first stage is less than an pickup speed 

of the pickup instruction of the second stage; the first stage corresponds to a stage when the 

pickup apparatus does not touch the first target container; and the second stage corresponds to 

a stage when the pickup apparatus touches the first target container. 

Optionally, the controlling the warehouse robot to pick up the first target container 

according to the pose information includes: 

determining a position relation between the pickup apparatus of the warehouse robot and 

the first target container according to the pose information; moving and/or rotating the 

warehouse robot according to the position relation; and controlling the pickup apparatus of the 

warehouse robot to pick up the first target container. 

Optionally, the pose information includes a distance between the first target container and 

the warehouse robot and size information and pose position information of the first target 

container; the container scheduling instruction further includes a standard size of the first target 

container; and the determining a position relation between the pickup apparatus of the 

warehouse robot and the first target container according to the pose information includes: 

determining whether the first target container exists according to the distance; if yes, 

determining whether the first target container is valid according to the standard size and the 

size information of the first target container; and if yes, determining a position relation between 

the pickup apparatus of the warehouse robot and the first target container according to the pose 

information. 

Optionally, after moving and/or rotating the warehouse robot according to the position 

relation, the method further includes: 

obtaining an pickup distance between the warehouse robot and the first target container; 

determining whether the pickup distance meets an pickup condition of the warehouse robot; 

and if yes, controlling the pickup apparatus of the warehouse robot to pick up the first target 

container. 

Optionally, the warehouse robot control method further includes: 

obtaining a container storage instruction of a second target container, wherein the container 

storage instruction comprises a warehouse location position of a storage warehouse location 

corresponding to the second target container, and the second target container is located on the 

pickup apparatus of the warehouse robot; moving the warehouse robot to a storage position of 
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the second target container according to the warehouse location position; obtaining a 

warehouse location identification information of the storage warehouse location; determining 

a second position relation between the warehouse robot and the storage warehouse location 

according to the warehouse location identification information of the storage warehouse 

location; moving and/or rotating the warehouse robot according to the second position relation; 

determining whether a third container exists on the storage warehouse location; and if not, 

storing the second target container on the storage warehouse location. 

For a second aspect, the disclosure further provides a warehouse robot control apparatus, 

including: 

a scheduling instruction obtaining module, configured to obtain a container scheduling 

instruction of a first target container, where the container scheduling instruction comprises a 

container type of the first target container; a container pose recognition module, configured to 

determine a container pose recognition algorithm according to the container type of the first 

target container, and recognize pose information of the first target container based on the 

container pose recognition algorithm; and a container pickup module, configured to control the 

warehouse robot to pick up the first target container according to the pose information. 

Optionally, the container pose recognition module includes: 

a correspondence establishing unit, configured to pre-establish a correspondence between 

each container type and each container pose recognition algorithm; a pose recognition 

algorithm determining unit, configured to determine the container pose recognition algorithm 

for the first target container according to the correspondences and the container type of the first 

target container; and a container pose recognition unit, configured to recognize pose 

information of the first target container based on the container pose recognition algorithm. 

Optionally, according to a surface feature, the container types are divided into at least one 

of the following: a smooth surface type, a concave and convex surface type, and an identifier-

pattern-on-surface type; according to a size feature, it is divided into at least one of the 

following: large containers, standard containers, and small containers; and according to a 

material feature, the container types are divided into at least one of the following: paper 

containers and plastic containers. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is a 

smooth surface type pose recognition algorithm when the container type of the first target 

container is the smooth surface type; and accordingly, the container pose recognition unit is 

further configured to: obtain a point cloud image and a preset reference image of the first target 
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container; register the point cloud image and the preset reference image; and determine pose 

information of the first target container according to a registering result. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is a 

concave and convex type pose recognition algorithm when the container type of the first target 

container is the concave and convex surface type; and accordingly, the container pose 

recognition unit is further configured to: recognize concave and convex parts of a surface of 

the first target container; and determine pose information of the first target container according 

to physical information of the concave and convex parts, where the physical information 

comprises one or more of length, width, height, depth, angle, and contour of the concave and 

convex parts, and the number of concave and convex parts. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is an 

identifier-on-surface type pose recognition algorithm when the container type of the first target 

container is the identifier-pattern-on-surface type; and accordingly, the container pose 

recognition unit is further configured to: recognize an identifier pattern of the first target 

container; and determine pose information of the first target container according to pose of the 

identifier pattern. 

Optionally, the warehouse robot control apparatus further includes: 

a goods shelf identifier recognition module, configured to recognize warehouse location 

identification information of a target warehouse location corresponding to the first target 

container before recognizing the pose information of the first target container based on the 

container pose recognition algorithm; and accordingly, the container pose recognition module 

is further configured to determine a container pose recognition algorithm according to the 

container type of the first target container, and recognize pose information of the first target 

container based on the container pose recognition algorithm if the warehouse location 

identification information is successfully recognized. 

Optionally, the container scheduling instruction further includes container position 

information of the first target container, and the warehouse robot control apparatus further 

includes: 

a robot moving module, configured to move the warehouse robot to a target position and 

moving a pickup apparatus of the warehouse robot to a set height according to the container 

position information before determining the container pose recognition algorithm according to 

the container type of the first target container. 
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Optionally, the container pickup module includes: 

a position relation determining unit, configured to determine a position relation between 

the pickup apparatus of the warehouse robot and the first target container according to the pose 

information; a robot moving unit, configured to move and/or rotate the warehouse robot 

according to the position relation; and a container pickup unit, configured to control the pickup 

apparatus of the warehouse robot to pick up the first target container. 

Optionally, the container type of the first target container is the paper container, and the 

container pickup unit is further configured to: 

obtain a paper container pickup instruction; 

control the pickup apparatus of the warehouse robot to pick up the first target container 

according to the paper container pickup instruction; where the paper container pickup 

instruction includes an pickup instruction of a first stage and an pickup instruction of a second 

stage; an pickup speed of the pickup instruction of the first stage is less than an pickup speed 

of the pickup instruction of the second stage; the first stage corresponds to a stage when the 

pickup apparatus does not touch the first target container; and the second stage corresponds to 

a stage when the pickup apparatus touches the first target container. 

Optionally, the pose information includes a distance between the first target container and 

the warehouse robot and size information and pose position information of the first target 

container; the container scheduling instruction further includes a standard size of the first target 

container; and the position relation determining unit is further configured to: 

determine whether the first target container exists according to the distance; if yes, 

determine whether the first target container is valid according to the standard size and the size 

information of the first target container; and if yes, determine a position relation between the 

pickup apparatus of the warehouse robot and the first target container according to the pose 

information. 

Optionally, the warehouse robot control apparatus further includes: 

a distance determining module configured to obtain an pickup distance between the 

warehouse robot and the first target container after moving and/or rotating the warehouse robot 

according to the position relation; determine whether the pickup distance meets an pickup 

condition of the warehouse robot; and accordingly, the container pickup unit is further 

configured to control the pickup apparatus of the warehouse robot to pick up the first target 

container if the pickup distance meets the pickup condition of the warehouse robot. 

Optionally, the warehouse robot control apparatus further includes: 

a goods placing control module, configured to obtain a container storage instruction of a 
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second target container, where the container storage instruction includes a warehouse location 

position of a storage warehouse location corresponding to the second target container, and the 

second target container is located on the pickup apparatus of the warehouse robot; move the 

warehouse robot to a storage position of the second target container according to the warehouse 

location position; obtain a warehouse location identification information of the storage 

warehouse location; determine a second position relation between the warehouse robot and the 

storage warehouse location according to the warehouse location identification information of 

the storage warehouse location; move and/or rotate the warehouse robot according to the 

second position relation; determine whether a third container exists on the storage warehouse 

location; and if not, store the second target container on the storage warehouse location. 

For a third aspect, the disclosure further provides a warehouse robot, which includes: a 

memory and at least one processor; the memory storing a computer-executable instruction; the 

at least one processor executing the computer-executable instruction stored in the memory, so 

that the at least one processor executes the warehouse robot control method provided by any 

embodiment of the disclosure. 

For a fourth aspect, the disclosure further provides a warehouse system, which includes a 

warehouse robot provided by an embodiment corresponding to the third aspect of the disclosure, 

goods shelves, and a warehouse management module, where the warehouse robot is connected 

to the warehouse management module to be moved to a target container, according to an 

instruction of the warehouse management module, and pick up and/or store a target container, 

where the target container is placed on the goods shelve and the target container is picked up. 

For a fifth aspect, the disclosure further provides a computer-readable storage medium, 

having a computer-executable instruction stored therein, wherein the computer-executable 

instruction, when executed by a processor, implements the warehouse robot control method 

provided by any embodiment of the disclosure. 

For the warehouse robot control method and apparatus, robot, and warehouse system 

provided by the embodiments of the disclosure, according to the container position information 

in the container scheduling instruction, the warehouse robot is moved to the target position and 

the pickup apparatus thereof is moved to the set height; in addition, according to the container 

type in the container scheduling instruction, the container pose recognition algorithm 

corresponding thereto is determined to recognize its pose information, so as to pick up the 

container according to the pose information, so that automatic pickup of different types of 

containers, such as different sizes, materials, or shapes, is implemented, storage difficulty and 

costs of different types of goods are reduced, application range of the warehouse robot is 
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improved, and in addition, the automation degree and efficiency of the warehouse system are 

improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated herein and constitute a part of the 

specification, illustrate embodiments consistent with the disclosure and, together with the 

specification, serve to explain the principles of the embodiments of the disclosure. 

FIG. 1 is an application scene diagram of a warehouse robot control method provided by 

an embodiment of the disclosure. 

FIG. 2 is a flowchart of a warehouse robot control method provided by an embodiment of 

the disclosure. 

FIG. 3 is a flowchart of a warehouse robot control method provided by another 

embodiment of the disclosure. 

FIG. 4 is a flowchart of step S304 in the embodiment shown in FIG. 3 of the disclosure. 

FIG. 5 is a flowchart of step S306 in the embodiment shown in FIG. 3 of the disclosure. 

FIG. 6 is a flowchart of step S308 in the embodiment shown in FIG. 3 of the disclosure. 

FIG. 7 is a flowchart of a warehouse robot control method provided by a further 

embodiment of the disclosure. 

FIG. 8 is a flowchart of step S411 in the embodiment shown in FIG. 7 of the disclosure. 

FIG. 9 is a flowchart of a warehouse robot control method provided by another 

embodiment of the disclosure. 

FIG. 10 is a structural schematic diagram of a warehouse robot control apparatus provided 

by an embodiment of the disclosure. 

FIG. 11 is a schematic structural diagram of a warehouse robot provided by an embodiment 

of the disclosure. 

FIG. 12 is a schematic structural diagram of a warehouse system provided by an 

embodiment of the disclosure. 

Explicit embodiments of the disclosure are shown by the aforementioned accompanying 

drawings, and details may be described below. These drawings and descriptions are not 

intended to limit in any way the scope of the ideas of the disclosure, but rather to illustrate the 

concepts of the disclosure by reference to specific embodiments for persons skilled in the art. 

DETAILED DESCRIPTION 
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Exemplary embodiments may be explained in detail herein, and are exemplarily 

represented in the accompanying drawings. When the descriptions below relate to the drawings, 

unless otherwise indicated, the same number in different accompanying drawings represents 

same or similar elements. Implementations described in the exemplary embodiments below do 

not represent all implementations consistent with the disclosure. On the contrary, they are only 

examples of apparatuses and methods consistent with some aspects of the disclosure that are 

detailed in the appended claims. 

The technical solutions of the disclosure and how the technical solutions of the disclosure 

solve the above-mentioned technical problems are explained in detail in the following specific 

embodiments. The following specific embodiments may be combined with each other, and the 

same or similar concepts or processes may not be repeated in some embodiments. The 

embodiments of the disclosure will be described below in conjunction with the drawings. 

The application scenes of the embodiments of the disclosure will be described: 

FIG. 1 is an application scene diagram of a warehouse robot control method provided by 

an embodiment of the disclosure. As shown in FIG. 1, an intelligent warehouse system 100 

adopts a warehouse robot 110 for pickup and storage of the target container on the good shelves 

120 and adopts a warehouse management module 130 to control the warehouse robot 110 to 

move to a set position for the pickup and storage of the target container. The warehouse 

management module 130 further stores storage information of each warehouse location of the 

goods shelves 120 and basic information of the target container, to facilitate warehouse 

management. 

In the scene of picking up the target container through the warehouse robot, the warehouse 

robot in the intelligent warehouse system provided by the prior art only can automatically pick 

up exactly the same container; however, there will be cases that the type of the target container 

is different in actual applications, for example, inconsistent size dimension, inconsistent shapes, 

inconsistent materials, etc.; for the existing warehouse system, it is often necessary to add 

additional standard containers for storage, which increases the cost of warehousing and 

simultaneously reduces the efficiency of goods storage and pickup. The existing warehouse 

system cannot directly and automatically pick up containers with different container types. To 

solve this problem, in the warehouse robot control method provided by the embodiment of the 

disclosure, for the warehouse system including multiple types of containers, according to the 

container type of the containers, the corresponding recognition algorithm is determined to 

recognize the pose information of the container, so that the warehouse robot can automatically 

pick up different types of containers according to the pose information, which improves the 
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application range of the warehouse robot and the intelligence degree, automation degree, and 

efficiency of the warehouse system. 

FIG. 2 is a flowchart of a warehouse robot control method provided by an embodiment of 

the disclosure. The warehouse robot control method can be executed by the warehouse robot, 

warehouse system, processor, server, or the like. As shown in FIG. 2, the warehouse robot 

control method provided by this embodiment includes the following steps: 

Step S201: obtain a container scheduling instruction of a first target container, where the 

container scheduling instruction includes a container type of the first target container. 

Specifically, the first target container can be any one or more containers in the warehouse 

of the warehouse system, which can be determined by the container scheduling instruction. The 

container scheduling instructions can be issued by the warehouse management module of the 

warehouse system, or instructions entered by a relevant operator through an operation interface. 

The container type can be determined by aspects such as the size, contour, material, and surface 

feature of the container. The surface feature can include, for example, surface texture, color, 

whether including an identifier pattern, whether including a bump or depression, etc. 

Specifically, the container scheduling instruction may further include the container 

position information of the first target container; the container position information may be the 

warehouse location serial number or warehouse location coordinate value where the first target 

container is located. 

Furthermore, according to the size, the container type may be divided into large containers, 

standard containers, and small containers; and according to the contour, it can be divided into 

regular contour type containers and irregular contour type containers, for example, cuboid 

containers are regular contour type, while those with bumps or depressions on the surfaces are 

irregular contour type; the irregular contour type containers can also be subdivided into 

concave contour type containers and convex contour type containers; moreover, according to 

materials, it can also be divided into plastic type containers, paper type containers, and the like; 

according to the surface feature, it can also be divided into identifier-pattern-on-surface type 

containers and identifier-free-on-surface type containers. 

Specifically, each container type can be provided with a corresponding type serial number, 

so as to determine type of the first target container according to the serial number. It can be 

described by four hexadecimal codes, for example, 2010; the first one is used for describing a 

size parameter, and 2 can represent large containers. The second one is used for describing a 

contour parameter, and 0 can represent the regular contour container. The third one is used for 

describing a material parameter, and 1 represents plastic containers. The fourth one is used for 
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describing a surface feature parameter, and 0 can represent the identifier-free-on-surface type 

containers. That is, 2010 means that the first target container is a large plastic container without 

surface identifier and with a regular contour. 

Certainly, the type of the containers can also be divided from other aspects, or the type of 

the containers can be described in other ways, such as using decimal code, string, etc., which 

is not limited by the disclosure. 

As an example, the container scheduling instruction can be "1, N0053, 3", where the first 

parameter 1 indicates that an action corresponding to the instruction is pickup, and 0 can 

indicate storage. The second parameter indicates a warehouse location serial number. The third 

parameter indicates that the type of the target container is 3. The specific content of the 

instruction is: picking up a container with a warehouse location serial number of N0053, and 

the container type is 3. 

Furthermore, the container scheduling instruction can also include the size information of 

the first target container, the weight, the type of goods loaded, and other information, and the 

size information includes the length, width, and height. 

Step S202: determine a container pose recognition algorithm according to the container 

type of the first target container, and recognize pose information of the first target container 

based on the container pose recognition algorithm. 

The pose information can include the pose position information and size information of 

the first target container, such as the size of the first target container, angle and depth of the 

first target container with respect to the pickup apparatus, and other information. 

Specifically, different container pose recognition algorithms can be designed for different 

container types, so as to determine the container pose recognition algorithm corresponding 

thereto according to the container type. 

Optionally, the determining a container pose recognition algorithm according to the 

container type of the first target container includes: 

pre-establishing correspondences between each container types and each container pose 

recognition algorithms; and determining the container pose recognition algorithm for the first 

target container according to the correspondences and the container type of the first target 

container. 

Specifically, the container pose recognition algorithm can identify the pose information of 

the first target container by identifying the number and position relation of the preset key points 

of the first target container or a graph composed of the key points. The identification 

information of the first target container can also be recognized based on a deep learning 
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algorithm, and the pose information of the first target container can be determined according 

to the identification information. 

Step S203: control the warehouse robot to pick up the first target container according to 

the pose information. 

Specifically, after determining the pose information of the first target container, the 

position of the warehouse robot and the position or angle of the pickup apparatus can be 

adjusted according to the pose information. After the adjustment is completed, the first target 

container is picked up through the pickup apparatus. 

Specifically, when adjusting the position of the warehouse robot and the position or angle 

of the pickup apparatus according to the pose information, the center of the pickup apparatus 

should be aligned with the center of the first target container. 

For the warehouse robot control method provided by the embodiments of the disclosure, 

according to the container position information in the container scheduling instruction, the 

warehouse robot is moved to the target position and the pickup apparatus thereof is moved to 

the set height; in addition, according to the container type in the container scheduling 

instruction, the container pose recognition algorithm corresponding thereto is determined to 

recognize its pose information, so as to pick up the container according to the pose information, 

so that automatic pickup of different types of containers, such as different sizes, materials, or 

shapes, is implemented, pickup costs of different types of goods are reduced, application range 

of the warehouse robot is improved, and in addition, the automation degree and efficiency of 

the goods pickup are improved. 

FIG. 3 is a flowchart of a warehouse robot control method provided by another 

embodiment of the disclosure. As shown in FIG. 3, the warehouse robot control method 

provided by this embodiment subdivides steps S202 and S203 based on the warehouse robot 

control method provided by the embodiment shown in FIG. 2, and adds the steps of moving 

the warehouse robot and goods shelf identifier recognition after step S201; the warehouse robot 

control method provided by this embodiment may include the following steps: 

Step S301: obtain a container scheduling instruction of a first target container, where the 

container scheduling instruction includes container position information of the first target 

container and a container type of the first target container. 

Optionally, according to a surface feature, the container types are divided into at least one 

of the following: a smooth surface type, a concave and convex surface type, and an identifier-

pattern-on-surface type; according to a size feature, it is divided into at least one of the 

following: large containers, standard containers, and small containers; and according to a 
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material feature, the container types are divided into at least one of the following: paper 

containers and plastic containers. 

Specifically, the containers of smooth surfaces type means that the surface of the container 

has no identifier pattern and no bumps or depressions, for example, a cuboid container with 

smooth surface and no identifier pattern. The  containers of identifier patterns on surfaces type 

means that the surface of the container includes one or more identifier patterns or the identifier 

pattern or shape composed of multiple key points; the identifier patterns may be bar codes, 

two-dimensional codes, product identifiers, product codes, etc.; the identifier patterns may also 

be text, numbers, special symbols, and other information. The containers of concave and 

convex surfaces type means that the surface of the container has bumps or depressions, i.e., a 

curved face exists on the surface of the container, for example, a concave surface or a convex 

surface. 

Step S302: move the warehouse robot to a target position and move a pickup apparatus of 

the warehouse robot to a set height according to the container position information. 

The pickup apparatus may be a goods fork, mechanical arm, clamping apparatus, etc., to 

pick up or clamp the container. 

Specifically, the container position information may be coordinate information of the 

warehouse location for placing the first target container, for example, (2, 3, 5), which means 

that the warehouse location at line 3, column 5 of the second goods shelf in the warehouse. 

Furthermore, the warehouse robot is moved to a target column of the target goods shelf 

corresponding to the coordinate information according to the coordinate information according 

to the target line of the target goods shelf corresponding to the coordinate information, the 

pickup apparatus of the warehouse robot is moved to the set height. 

Furthermore, the warehouse robot further includes a path planning module; after receiving 

the container position information, it can automatically cruise to the target position 

corresponding to the container position information, and move the pickup apparatus to the set 

height. 

Furthermore, after moving the pickup apparatus to the set height, it may further include: 

rotating the pickup apparatus to a direction facing the first target container, or during a process 

of moving the pickup apparatus to the set height, rotating the pickup apparatus to a direction 

facing the first target container. 

Step S303: determine that the container pose recognition algorithm for the first target 

container is a smooth surface type pose recognition algorithm when the container type of the 

first target container is the smooth surface type. 
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Step S304: recognize pose information of the first target container based on the smooth 

surface type pose recognition algorithm. 

Specifically, the smooth surface type pose recognition algorithm may be a laser ranging 

based recognition algorithm, i.e., through scanning the distance of each key point of the first 

target container by the laser, the distance can be obtained by moving the warehouse robot left 

and right, and the pose information of the first target container is determined according to the 

distance of each key point. 

Specifically, the smooth surface type pose recognition algorithm may be a point cloud 

data-based recognition algorithm, i.e., through a laser radar, collecting point cloud data of front 

face of the first target container, where the point cloud data can be obtained by moving the laser 

radar mounted at the pickup apparatus, recognizing the key point in the point cloud data, and 

determining the pose information of the first target container according to the coordinate 

information of each key point. Furthermore, association information of each key point can be 

determined according to the coordinate information of each key point, and the pose information 

of the first target container is determined according to the size information of the first target 

container in the container scheduling instruction. 

Furthermore, the contour of the first target container can also be recognized according to 

the point cloud data, for example, the contour line segment, and the pose position information 

of the warehouse robot with respect to the first target container is determined according to the 

contour. 

Optionally, FIG. 4 is a flowchart of step S304 in the embodiment shown in FIG. 3 of the 

disclosure. As shown in FIG. 4, step S304 includes the following steps: 

Step S3041: obtain a point cloud image and a preset reference image of the first target 

container. 

The point cloud image can also be referred to as point cloud data, and can be collected by 

a radar or a depth camera. It may also be the point cloud data of an entire container or a specific 

region of the first target container. The preset reference image may be an image collected or 

photographed of the first target container during entering storage. 

Step S3042: register the point cloud image and the preset reference image. 

Specifically, the point cloud image and the preset reference image can be registered based 

on the preset key point. The key point may be each vertex or may also be the center of the first 

target container. 

Step S3043: determine pose information of the first target container according to a 

registering result. 
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Specifically, according to the registering result, the placing angle, depth, and other 

information of the first target container can be determined. 

Step S305: determine that the container pose recognition algorithm for the first target 

container is a concave and convex type pose recognition algorithm when the container type of 

the first target container is the concave and convex surface type. 

Step S306: recognize pose information of the first target container based on the concave 

and convex type pose recognition algorithm. 

Specifically, the pose information of the first target container can be determined according 

to the height, length, width, number, shape, angle and other information of an edge by 

identifying information of the edge of a convex part. 

Optionally, FIG. 5 is a flowchart of step S306 in the embodiment shown in FIG. 3 of the 

disclosure. As shown in FIG. 5, step S306 includes the following steps: 

Step S3061: recognize concave and convex parts of a surface of the first target container. 

Specifically, the point cloud data of the first target container can be collected, and the 

concave and convex parts of the first target container can be recognized according to the 

coordinate information of the point cloud data. The image information of each angle of the first 

target container can photographed, so that the concave and convex parts of the surface of the 

first target container can be recognized according to the image information of each angle. 

Step S3062: determine pose information of the first target container according to physical 

information of the concave and convex parts. 

The physical information comprises one or more of length, width, height, depth, angle, and 

contour of the concave and convex parts, and the number of concave and convex parts. 

Step S307: determine that the container pose recognition algorithm for the first target 

container is an identifier-on-surface type pose recognition algorithm when the container type 

of the first target container is the identifier-pattern-on-surface type. 

Step S308: recognize pose information of the first target container based on the identifier 

type pose recognition algorithm. 

Optionally, FIG. 6 is a flowchart of step S308 in the embodiment shown in FIG. 3 of the 

disclosure. As shown in FIG. 6, step S308 includes the following steps: 

Step S3081: recognize an identifier pattern of the first target container. 

Specifically, the identifier pattern of the first target container can be recognized based on 

the deep learning algorithm, a Speed Up Robust Feature (SURF) algorithm, or other algorithms. 

Step S3082: determine pose information of the first target container according to pose of 

the identifier pattern. 
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Specifically, the container scheduling instruction can also include a pre-input standard 

identifier of the identifier pattern, and the pose of the identifier pattern can be determined 

through the standard identifier and the recognized identifier pattern. 

Furthermore, when the container scheduling instruction does not include the container 

material feature, i.e., it does not indicate that the first target container is a paper container or a 

plastic container, the image of the first target container can also be obtained; according to the 

image of the first target container, the color and/or texture of the first target container are 

recognized; according to the color and/or texture, whether its container type thereof is the paper 

container or plastic container is determined. 

Furthermore, when the container type of the first target container is the large container, a 

standard container, or a small container, feature pickup or image recognition of the preset 

region of the image of the first target container can be conducted to determine the size 

information and pose position information of the first target container, i.e., the pose information. 

The preset region may be a region of a middle set range of the image. 

Step S309: determine a position relation between the pickup apparatus of the warehouse 

robot and the first target container according to the pose information; 

The position relation is a relative position of the two, including a relative angle and a 

relative distance. 

Specifically, according to the pose information of the first target container, a current 

placement angle of the first target container and the distance to the warehouse robot can be 

determined, and the size of the first target container can also be obtained. Then, according to 

the placement angle of the first target container and the distance to the warehouse robot, the 

relative angle and relative distance between the pickup apparatus of the warehouse robot and 

the first target container can be determined. 

Step S310: move and/or rotate the warehouse robot according to the position relation. 

The warehouse robot and the pickup apparatus thereof are connected by a connection part, 

and the pickup apparatus can be moved or rotated by moving or rotating the warehouse robot. 

Specifically, the warehouse robot is rotated according to the relative angle and the 

warehouse robot is moved according to the relative distance. 

Furthermore, the standard distance and standard angle of the warehouse robot can also be 

obtained, the warehouse robot is rotated according to the comparison result between the relative 

angle and the standard angle, and the warehouse robot is moved according to the comparison 

result between the relative distance and the standard distance. 

Step S311: control the pickup apparatus of the warehouse robot to pick up the first target 
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container. 

Specifically, the warehouse robot can control its pickup apparatus to pick up the first target 

container by sending a pickup instruction to the warehouse robot. 

Furthermore, the pickup instruction can limit the speed of the pickup apparatus in the first 

stage to be relatively low, while the speed of the second stage is relatively high during pickup 

by the pickup apparatus. The first stage is a stage when the pickup apparatus does not touch 

the first target container; and the second stage is a stage when the pickup apparatus touches the 

first target container. An advantage of this setting is that for paper containers, it avoids the 

damage of the container caused by the pickup apparatus rushing to the paper container at a high 

speed, and improves the life of the container. 

In this embodiment, for three types of containers, i.e., the smooth surface type, concave 

and convex surface type, identifier-pattern-on-surface type, three different container pose 

recognition algorithms are provided. Based on the algorithms, the pose information of the 

container of the corresponding type can be automatically recognized, so as to implement the 

automatic pickup of the different types of containers according to the pose information, which 

reduces the costs of pickup of different types of goods, improves the application range of the 

warehouse robot, and simultaneously improves the automation degree and efficiency of the 

goods pickup. 

FIG. 7 is a flowchart of a warehouse robot control method provided by a further 

embodiment of the disclosure. On the basis of warehouse robot control method provided by 

the embodiment shown in FIG. 3, the warehouse robot control method provided by this 

embodiment further subdivides step S309, adds a step of goods shelf identifier recognition after 

step S302, and adds the determining of the pickup distance after step S310; as shown in FIG. 

7, the warehouse robot control method includes the following steps: 

Step S401: obtain a container scheduling instruction of a first target container, where the 

container scheduling instruction includes container position information of the first target 

container and a container type of the first target container. 

Step S402: move the warehouse robot to a target position and move a pickup apparatus of 

the warehouse robot to a set height according to the container position information. 

Step S403: recognize warehouse location identification information of a target warehouse 

location corresponding to the first target container. 

The warehouse location identification information can be the bar code, two-dimensional 

code, etc., and can also be the label, serial number, or sequence number of the target warehouse 

location. 
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Specifically, recognition can be executed based on the image recognition algorithm, and 

the warehouse location identification information can also be recognized based on radio 

frequency technology, infrared technology, etc. 

Specifically, the warehouse location identification information of the target warehouse 

location corresponding to the first target container can be obtained first, and then the warehouse 

location identification information is recognized. 

Step S404: determine a container pose recognition algorithm according to the container 

type of the first target container, and recognizing pose information of the first target container 

based on the container pose recognition algorithm if the warehouse location identification 

information is successfully recognized. 

The pose information includes a distance between the first target container and the 

warehouse robot and size information and pose position information of the first target container; 

the container scheduling instruction further includes a standard size of the first target container. 

Furthermore, if the recognition fails, within a set amplitude, the pickup apparatus of the 

warehouse robot is moved, and the recognition of step S403 is repeated again. The upper limit 

value of the repeating times can be set; if reaching the upper limit value but no identification 

succeeds, the warehouse robot is recovered to the standby state, and prompt information for 

failing the reading the warehouse location identification information is generated. 

Specifically, the recognition failure includes two cases, one is that the target warehouse 

location is not set with the warehouse location identification information, and the other one is 

that the target warehouse location is set with the warehouse location identification information, 

but the warehouse location identification information is invalid. If the warehouse robot can 

collect the warehouse location identification information in step S403 but cannot recognize the 

information, the current recognition failure case is the second one, while if the warehouse 

location identification information cannot be collected, the current recognition failure case is 

the first one. 

By adding the step of goods shelf identification recognition, the accuracy of the goods 

picked up is effectively guaranteed. 

Step S405: determine whether the first target container exists according to the distance. 

Specifically, whether the first target container exists is determined according to a 

comparison result between the distance between the first target container and the warehouse 

robot and a preset distance threshold. If the distance is greater than the preset distance threshold, 

it indicates that the first target container is not placed on the target warehouse location, i.e., not 

existing, and if less, it represents existence. The preset distance threshold can be set according 
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to the depth of the warehouse position. 

Furthermore, this step can also be replaced by: according to the collected first target 

container image, which may be an image collected by a 2D camera or may also be a point cloud 

image collected by the depth camera, by recognizing whether the image preset position has the 

container, whether the first target container exists can be determined.  

Step S406: if yes, determine whether the first target container is valid according to the 

standard size and the size information of the first target container. 

Specifically, if the size information is greatly different from the standard size, for example, 

greater than a preset error, it indicates that the first target container is invalid, i.e., the current 

first target container is not the container specified in the container scheduling instruction. 

Step S407: if yes, determine a position relation between the pickup apparatus of the 

warehouse robot and the first target container according to the pose information. 

If the first target container is invalid, it indicates that the first target container does not 

match with the container scheduling instruction, and then the warehouse robot is controlled to 

enter a standby mode. When the first target container is invalid, container mismatching prompt 

information can also be generated so as to facilitate verification of the first target container. 

By further determining whether the first target container picked up exists and whether it is 

a valid container, the correctness of the container picked up is further guaranteed, and a 

phenomenon of a goods distribution error caused by a goods pickup error due to misplacement 

or system information registration errors is avoided. 

Step S408: move and/or rotate the warehouse robot according to the position relation. 

Step S409: obtain an pickup distance between the warehouse robot and the first target 

container. 

Specifically, the pickup distance between the warehouse robot and the first target container 

can be obtained based on the depth camera or radar. 

Step S410: determine whether the pickup distance meets an pickup condition of the 

warehouse robot. 

The pickup condition refers to the condition that needs to be satisfied by the pickup 

apparatus of the warehouse robot to carry out the pickup, which can be the minimum distance 

threshold of the pickup distance. 

By determining the pickup distance, it effectively avoids the occurrence of the case that 

the pickup apparatus of the warehouse robot, for example, the goods fork, hits the shelf when 

it is extended to pick up goods, and ensures the safety of an pickup action. 

Step S411: if yes, control the pickup apparatus of the warehouse robot to pick up the first 
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target container. 

FIG. 8 is a flowchart of step S411 in the embodiment shown in FIG. 7 of the disclosure. 

The container type of the first target container of this embodiment is a paper container. As 

shown in FIG. 8, step S411 includes the following steps: 

Step S4111: if yes, obtain a paper container pickup instruction. 

Step S4112: control the pickup apparatus of the warehouse robot to pick up the first target 

container according to the paper container pickup instruction. 

The paper container pickup instruction includes an pickup instruction of a first stage and 

an pickup instruction of a second stage; an pickup speed of the pickup instruction of the first 

stage is less than an pickup speed of the pickup instruction of the second stage; the first stage 

corresponds to a stage when the pickup apparatus does not touch the first target container; and 

the second stage corresponds to a stage when the pickup apparatus touches the first target 

container. 

Furthermore, if not met, the warehouse robot is adjusted according to the pickup distance 

and pickup condition, so that the pickup distance meets the pickup condition of the warehouse 

robot. An upper limit value of the adjusting times can also be set; if the pickup distance cannot 

meet the pickup condition of the warehouse robot in this upper limit value, the warehouse robot 

is recovered into a standby state. 

In this embodiment, the accuracy of the container picked up is ensured by recognizing the 

target warehouse location and determining the existence and validity of the first target container. 

By determining whether the pickup distance meets the pickup condition before pickup, the 

safety of the pickup action is improved, and the occurrence of the phenomenon of hitting the 

goods shelf by the pickup apparatus is effectively avoided. 

FIG. 9 is a flowchart of a warehouse robot control method provided by another 

embodiment of the disclosure. On the basis of the warehouse robot control method provided 

by the embodiments of FIG. 2 to FIG. 8, in the warehouse robot control method provided by 

this embodiment, after picking up the first target container, during picking up the first target 

container, or before picking up the first target container, a second target container storage step 

is added, as shown in FIG. 9. The second target container storage specifically includes the 

following steps: 

Step S501: obtain a contain storage instruction of a second target container. 

The container storage instruction comprises a warehouse location position of a storage 

warehouse location corresponding to the second target container, and the second target 

container is located on the pickup apparatus of the warehouse robot. 
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The warehouse robot mentioned in this embodiment may be the same warehouse robot as 

the warehouse robot in the container pickup embodiment (the embodiment corresponding to 

FIG. 2 to FIG. 7), or it may also be a different warehouse robot. 

Specifically, the second target container may be the same container as the first target 

container and may also be a different container. 

Step S502: move the warehouse robot to a storage position of the second target container 

according to the warehouse location position. 

Step S503: obtain a warehouse location identification information of the storage 

warehouse location. 

The storage warehouse location may be the same warehouse location as the target 

warehouse location in the embodiment above and may also be a different warehouse location 

of the same warehouse. 

Step S504: determine a second position relation between the warehouse robot and the 

storage warehouse location according to the warehouse location identification information of 

the storage warehouse location. 

Step S505: move and/or rotate the warehouse robot according to the second position 

relation. 

Step S506: determine whether a third container exists on the storage warehouse location. 

Step S507: if not, store the second target container on the storage warehouse location. 

In this embodiment, the second target container storage step is added, specifically, it is: 

according to the warehouse location position in the container storage instruction, moving the 

warehouse robot; recognizing the warehouse location identification information, to determine 

the position relation between the storage warehouse location and the warehouse robot; 

automatically adjusting the robot based on the position relation; after adjustment is completed, 

determining whether the storage warehouse location has other containers; if not, performing 

automatic storage of the second target container, which implements automatic storage of the 

container by the warehouse robot, improves the automation degree and efficiency of the 

container storage, and reduces the labor cost. 

FIG. 10 is a structural schematic diagram of a warehouse robot control apparatus provided 

by an embodiment of the disclosure. As shown in FIG. 10, the warehouse robot control 

apparatus provided by this embodiment includes: a scheduling instruction obtaining module 

610, a container pose recognition module 620, and a container pickup module 630. 

The scheduling instruction obtaining module 610 is configured to obtain a container 

scheduling instruction of a first target container, where the container scheduling instruction 
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comprises a container type of the first target container; the container pose recognition module 

620 is configured to determine a container pose recognition algorithm according to the 

container type of the first target container, and recognize pose information of the first target 

container based on the container pose recognition algorithm; and the container pickup module 

630 is configured to control the warehouse robot to pick up the first target container according 

to the pose information. 

Optionally, the container pose recognition module 620 includes: 

a correspondence establishing unit, configured to pre-establish a correspondence between 

each container type and each container pose recognition algorithm; a pose recognition 

algorithm determining unit, configured to determine the container pose recognition algorithm 

for the first target container according to the correspondences and the container type of the first 

target container; and a container pose recognition unit, configured to recognize pose 

information of the first target container based on the container pose recognition algorithm. 

Optionally, according to a surface feature, the container types are divided into at least one 

of the following: a smooth surface type, a concave and convex surface type, and an identifier-

pattern-on-surface type. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is a 

smooth surface type pose recognition algorithm when the container type of the first target 

container is the smooth surface type; and accordingly, the container pose recognition unit is 

further configured to: obtain a point cloud image and a preset reference image of the first target 

container; register the point cloud image and the preset reference image; and determine pose 

information of the first target container according to a registering result. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is a 

concave and convex type pose recognition algorithm when the container type of the first target 

container is the concave and convex surface type; and accordingly, the container pose 

recognition unit is further configured to: recognize concave and convex parts of a surface of 

the first target container; and determine pose information of the first target container according 

to physical information of the concave and convex parts, where the physical information 

comprises one or more of length, width, height, depth, angle, and contour of the concave and 

convex parts, and the number of concave and convex parts. 

Optionally, the pose recognition algorithm determining unit is further configured to: 

determine that the container pose recognition algorithm for the first target container is an 
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identifier-on-surface type pose recognition algorithm when the container type of the first target 

container is the identifier-pattern-on-surface type; and accordingly, the container pose 

recognition unit is further configured to: recognize an identifier pattern of the first target 

container; and determine pose information of the first target container according to pose of the 

identifier pattern. 

Optionally, the warehouse robot control apparatus further includes: 

a goods shelf identifier recognition module, configured to recognize warehouse location 

identification information of a target warehouse location corresponding to the first target 

container before recognizing the pose information of the first target container based on the 

container pose recognition algorithm; and accordingly, the container pose recognition module 

is further configured to determine a container pose recognition algorithm according to the 

container type of the first target container, and recognize pose information of the first target 

container based on the container pose recognition algorithm if the warehouse location 

identification information is successfully recognized. 

Optionally, the container scheduling instruction further includes container position 

information of the first target container, and the warehouse robot control apparatus further 

includes: 

a robot moving module, configured to move the warehouse robot to a target position and 

moving a pickup apparatus of the warehouse robot to a set height according to the container 

position information before determining the container pose recognition algorithm according to 

the container type of the first target container. 

Optionally, the container pickup module 630 includes: 

a position relation determining unit, configured to determine a position relation between 

the pickup apparatus of the warehouse robot and the first target container according to the pose 

information; a robot moving unit, configured to move and/or rotate the warehouse robot 

according to the position relation; and a container pickup unit, configured to control the pickup 

apparatus of the warehouse robot to pick up the first target container. 

Optionally, the container type of the first target container is the paper container, and the 

container pickup unit is further configured to: 

obtain a paper container pickup instruction; control the pickup apparatus of the warehouse 

robot to pick up the first target container according to the paper container pickup instruction; 

where the paper container pickup instruction includes an pickup instruction of a first stage and 

an pickup instruction of a second stage; an pickup speed of the pickup instruction of the first 

stage is less than an pickup speed of the pickup instruction of the second stage; the first stage 
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corresponds to a stage when the pickup apparatus does not touch the first target container; and 

the second stage corresponds to a stage when the pickup apparatus touches the first target 

container. 

Optionally, the pose information includes a distance between the first target container and 

the warehouse robot and size information and pose position information of the first target 

container; the container scheduling instruction further includes a standard size of the first target 

container; and the position relation determining unit is further configured to: 

determine whether the first target container exists according to the distance; if yes, 

determine whether the first target container is valid according to the standard size and the size 

information of the first target container; and if yes, determine a position relation between the 

pickup apparatus of the warehouse robot and the first target container according to the pose 

information. 

Optionally, the warehouse robot control apparatus further includes: 

a distance determining module configured to obtain an pickup distance between the 

warehouse robot and the first target container after moving and/or rotating the warehouse robot 

according to the position relation; determine whether the pickup distance meets an pickup 

condition of the warehouse robot; and accordingly, the container pickup unit is further 

configured to control the pickup apparatus of the warehouse robot to pick up the first target 

container if the pickup distance meets the pickup condition of the warehouse robot. 

Optionally, the warehouse robot control apparatus further includes: 

a goods placing control module, configured to obtain a container storage instruction of a 

second target container, where the container storage instruction includes a warehouse location 

position of a storage warehouse location corresponding to the second target container, and the 

second target container is located on the pickup apparatus of the warehouse robot; move the 

warehouse robot to a storage position of the second target container according to the warehouse 

location position; obtain a warehouse location identification information of the storage 

warehouse location; determine a second position relation between the warehouse robot and the 

storage warehouse location according to the warehouse location identification information of 

the storage warehouse location; move and/or rotate the warehouse robot according to the 

second position relation; determine whether a third container exists on the storage warehouse 

location; and if not, store the second target container on the storage warehouse location. 

FIG. 11 is a schematic structural diagram of a warehouse robot provided by an embodiment 

of the disclosure. As shown in FIG. 11, the warehouse robot includes a memory 710, a 

processor 720, and a computer program. 



26 

The computer program is stored in the memory 710 and is configured to be executed by 

the processor 720 to implement the warehouse robot control method provided by any 

embodiment corresponding to FIG. 2 to FIG. 9 of the disclosure. 

The memory 710 and the processor 720 are connected through a bus 730. 

Relevant explanations may refer to the relevant descriptions and effects corresponding to 

steps in FIG. 2 to FIG. 9 for understanding; this is omitted herein for conciseness. 

FIG. 12 is a schematic structural diagram of a warehouse system provided by an 

embodiment of the disclosure. As shown in FIG. 12, the warehouse system includes a 

warehouse robot 810, goods shelves 820, and a warehouse management module 830. 

The target container 821 is placed on the goods shelf 820 or needs to be placed on the 

goods shelf 820. The warehouse robot 810 is the warehouse robot provided by the embodiment 

corresponding to FIG. 11 of the disclosure. The warehouse robot 810 is connected to the 

warehouse management module 830 for receiving an instruction of the warehouse management 

module, where the instruction may include information of the target contained needing to be 

picked up or stored; according to the instruction of the warehouse management module 830, it 

is moved to the set position and pickup and/or storage of the target container are performed. 

An embodiment of the disclosure provides a computer-readable storage medium, having a 

computer program stored thereon, the computer program, when executed by a processor, 

implementing the warehouse robot control method provided by any one of the embodiments 

corresponding to FIG. 2 to FIG. 9 of the disclosure. 

The computer-readable storage medium can be ROM, random access memory (RAM), 

CD-ROM, tape, floppy disk, optical data storage device, and the like. 

In several embodiments provided in the disclosure, it should be understood that, the 

disclosed apparatus and method may be implemented in another manner. For example, the 

apparatus embodiments described above are merely exemplary. For example, the division of 

the modules is merely the division of logic functions, and may use other division manners 

during actual implementation. For example, a plurality of modules or components may be 

combined, or may be integrated into another system, or some features may be omitted or not 

performed. In addition, the coupling, or direct coupling, or communication connection between 

the displayed or discussed components may be the indirect coupling or communication 

connection through some interfaces, apparatus, or modules, and may be electrical, mechanical 

or of other forms. 

After considering the description and practicing the invention disclosed herein, a person 

skilled in the art may easily conceive of other implementations of the disclosure. The disclosure 
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aims at covering any variation, usage, or adaptive change of the disclosure; these variations, 

usages, or adaptive changes follow a general principle of the disclosure and include the 

common knowledge or common technical means in this technical field that are not disclosed 

in the disclosure. The description and embodiments are merely considered as exemplary, and 

the true scope and spirits of the disclosure are pointed out in the following claims. 

It should be understood that the disclosure is not limited to the accurate structures 

described and shown in the accompanying drawings above, and can be subjected to various 

amendments and changes without departing from its scope. Therefore, the scope of the 

disclosure shall only be limited by the appended claims. 
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CLAIMS 

What is claimed is: 

1. A warehouse robot control method, comprising: 

obtaining a container scheduling instruction of a first target container, wherein the 

container scheduling instruction comprises a container type of the first target container; 

determining a container pose recognition algorithm according to the container type of the 

first target container, and recognizing pose information of the first target container based on 

the container pose recognition algorithm; and 

controlling the warehouse robot to pick up the first target container according to the pose 

information. 

2. The method according to claim 1, wherein the determining a container pose recognition 

algorithm according to the container type of the first target container comprises: 

pre-establishing correspondences between each container types and each container pose 

recognition algorithms; and 

determining the container pose recognition algorithm for the first target container 

according to the correspondences and the container type of the first target container. 

3. The method according to claim 1 or 2, wherein according to a surface feature, the 

container types are divided into at least one of the following: a smooth surface type, a concave 

and convex surface type, and an identifier-pattern-on-surface type; or 

according to a size feature, the container types are divided into at least one of the following: 

large containers, standard containers, and small containers; or 

according to a material feature, the container types are divided into at least one of the 

following: paper containers and plastic containers. 

4. The method according to claim 3, wherein the determining a container pose recognition 

algorithm according to the container type comprises: 

determining that the container pose recognition algorithm for the first target container is 

a smooth surface type pose recognition algorithm when the container type of the first target 

container is the smooth surface type; and 

accordingly, the recognizing pose information of the first target container based on the 

smooth surface type pose recognition algorithm comprises: 

obtaining a point cloud image and a preset reference image of the first target container; 

registering the point cloud image and the preset reference image; and 

determining the pose information of the first target container according to a registering 
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result. 

5. The method according to claim 3, wherein the determining a container pose recognition 

algorithm according to the container type of the first target container, and recognizing pose 

information of the first target container based on the container pose recognition algorithm 

comprises: 

determining that the container pose recognition algorithm for the first target container is 

a concave and convex type pose recognition algorithm when the container type of the first 

target container is the concave and convex surface type; and 

accordingly, the recognizing pose information of the first target container based on the 

concave and convex type pose recognition algorithm comprises: 

recognizing concave and convex parts of a surface of the first target container; and 

determining the pose information of the first target container according to physical 

information of the concave and convex parts, wherein the physical information comprises one 

or more of length, width, height, depth, angle, and contour of the concave and convex parts, 

and the number of concave and convex parts. 

6. The method according to claim 3, wherein the determining a container pose recognition 

algorithm according to the container type of the first target container, and recognizing pose 

information of the first target container based on the container pose recognition algorithm 

comprises: 

determining that the container pose recognition algorithm for the first target container is 

an identifier-on-surface type pose recognition algorithm when the container type of the first 

target container is the identifier-pattern-on-surface type; and 

accordingly, the recognizing pose information of the first target container based on the 

identifier-on-surface type pose recognition algorithm comprises: 

recognizing an identifier pattern of the first target container; and 

determining the pose information of the first target container according to pose of the 

identifier pattern. 

7. The method according to any one of claims 3 to 6, wherein after the obtaining a 

container scheduling instruction of a first target container, the method further comprises: 

obtaining an image of the first target container; 

recognizing a color and/or texture of the first target container according to the image of 

the first target container; and 

determining the container type of the first target container is the paper container or a 

plastic container according to the color and/or texture of the first target container. 
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8. The method according to any one of claims 1 to 7, wherein before the recognizing pose 

information of the first target container based on the container pose recognition algorithm, the 

method further comprises: 

recognizing warehouse location identification information of a target warehouse location 

corresponding to the first target container; and 

accordingly, the recognizing pose information of the first target container based on the 

container pose recognition algorithm comprises: 

if the warehouse location identification information is successfully recognized, 

recognizing the pose information of the first target container based on the container pose 

recognition algorithm. 

9. The method according to any one of claims 1 to 8, wherein the container scheduling 

instruction further comprises container position information of the first target container, and 

before the determining a container pose recognition algorithm according to the container type 

of the first target container, the method further comprises: 

moving the warehouse robot to a target position and moving a pickup apparatus of the 

warehouse robot to a set height according to the container position information. 

10. The method according to claim 9, further comprising: 

after moving the pickup apparatus of the warehouse robot to the set height, rotating the 

pickup apparatus of the warehouse robot to a direction facing the first target container, or during 

a process of moving the pickup apparatus of the warehouse robot to the set height, rotating the 

pickup apparatus to a direction facing the first target container. 

11. The method according to any one of claims 1 to 10, wherein the controlling the 

warehouse robot to pick up the first target container according to the pose information 

comprises: 

determining a position relation between the pickup apparatus of the warehouse robot and 

the first target container according to the pose information; 

moving and/or rotating the warehouse robot according to the position relation; and 

controlling the pickup apparatus of the warehouse robot to pick up the first target container. 

12. The method according to claim 11, wherein the container type of the first target 

container is the paper container, and the controlling a pickup apparatus of the warehouse robot 

to pick up the first target container comprises: 

obtaining a paper container pickup instruction; 

controlling the pickup apparatus of the warehouse robot to pick up the first target container 

according to the paper container pickup instruction; 
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the paper container pickup instruction includes an pickup instruction of a first stage and 

an pickup instruction of a second stage; an pickup speed of the pickup instruction of the first 

stage is less than an pickup speed of the pickup instruction of the second stage; the first stage 

corresponds to a stage when the pickup apparatus does not touch the first target container; and 

the second stage corresponds to a stage when the pickup apparatus touches the first target 

container. 

13. The method according to claim 11, wherein the pose information comprises a distance 

between the first target container and the warehouse robot and size information and pose 

position information of the first target container; the container scheduling instruction further 

comprises a standard size of the first target container; and the determining a position relation 

between the pickup apparatus of the warehouse robot and the first target container according 

to the pose information comprises: 

determining whether the first target container exists according to the distance; 

if yes, determining whether the first target container is valid according to the standard size 

and the size information of the first target container; and 

if yes, determining a position relation between the pickup apparatus of the warehouse 

robot and the first target container according to the pose information. 

14. The method according to any one of claims 11 to 13, wherein after the moving and/or 

rotating the warehouse robot according to the position relation, the method further comprises: 

obtaining an pickup distance between the warehouse robot and the first target container; 

determining whether the pickup distance meets an pickup condition of the warehouse 

robot; and 

if yes, controlling the pickup apparatus of the warehouse robot to pick up the first target 

container. 

15. The method according to any one of claims 1 to 14, further comprising: 

obtaining a container storage instruction of a second target container, wherein the 

container storage instruction comprises a warehouse location position of a storage warehouse 

location corresponding to the second target container, and the second target container is located 

on the pickup apparatus of the warehouse robot; 

moving the warehouse robot to a storage position of the second target container according 

to the warehouse location position; 

obtaining a warehouse location identification information of the storage warehouse 

location; 

determining a second position relation between the warehouse robot and the storage 
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warehouse location according to the warehouse location identification information of the 

storage warehouse location; 

moving and/or rotating the warehouse robot according to the second position relation; 

determining whether a third container exists on the storage warehouse location; and 

if not, storing the second target container on the storage warehouse location. 

16. A warehouse robot control apparatus, comprising: 

a scheduling instruction obtaining module, configured to obtain a container scheduling 

instruction of a first target container, wherein the container scheduling instruction comprises a 

container type of the first target container; 

a container pose recognition module, configured to determine a container pose recognition 

algorithm according to the container type of the first target container, and recognize pose 

information of the first target container based on the container pose recognition algorithm; and 

a container pickup module, configured to control the warehouse robot to pick up the first 

target container according to the pose information. 

17. A warehouse robot, comprising a memory and at least one processor; 

the memory storing a computer-executable instruction; 

the at least one processor executing the computer-executable instruction stored in the 

memory, so that the at least one processor executes the warehouse robot control method 

according to any one of claims 1 to 15. 

18. A warehouse system, comprising a warehouse robot according to claim 17, goods 

shelves, and a warehouse management module, wherein 

the warehouse robot is connected to the warehouse management module to be moved to 

a target container, according to an instruction of the warehouse management module, and pick 

up and/or store a target container, wherein the target container is placed on the goods shelve. 

19. A computer-readable storage medium, having a computer-executable instruction 

stored therein, wherein the computer-executable instruction, when executed by a processor, 

implements the warehouse robot control method according to any one of claims 1 to 15. 

20. A computer program product, comprising a computer program, wherein the computer 

program, when executed by a processor, implements the warehouse robot control method 

according to any one of claims 1 to 15. 
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