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DYNAMIC SIMULATION DISPLAY METHOD AND 

SYSTEM FOR WORKING MACHINE STRUCTURE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present disclosure claims priority to Chinese Patent Application 

CN202110258232.7, entitled “DYNAMIC SIMULATION DISPLAY METHOD AND 5 

SYSTEM FOR WORKING MACHINE STRUCTURE”, filed on March 9, 2021, the 

entire contents of which are incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The present disclosure relates to the field of automatic control technologies, in 

particular to a dynamic simulation display method and system for a working machine 10 

structure. 

BACKGROUND 

[0003] With development of technologies, a lot of work is gradually transformed from 

manual to mechanical. A working machine may include a human-computer interface, 

through which working condition data of the working machine may be displayed to users. 15 

[0004] At present, when the human-computer interface of the working machine is used 

to display the working condition data, it is usually displayed in a form of a static working 

condition diagram or non working condition diagram. When the working condition data 

of the working machine changes, the human-computer interface may only display a 

change of the working condition data, and may not display a corresponding change of the 20 

working machine intuitively, increasing a burden of information acquisition on users. 

SUMMARY 

[0005] The present disclosure provides a dynamic simulation display method and 

system for a working machine structure to solve a defect in the prior art. 

[0006] The present disclosure provides a dynamic simulation display method for a 25 

working machine structure, including: 

[0007] acquiring working condition data of a working machine in real time, the working 
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condition data including angle data of an operating arm, and the angle data of the 

operating arm including angle data of a lower arm; and 

[0008] updating a currently displayed working machine structure dynamically according 

to the working condition data. 

[0009] The angle data of the lower arm is obtained based on an angle sensor disposed on 5 

a lower arm of an operating arm of the working machine. 

[0010] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the angle data of the operating arm further 

includes angle data of an upper arm. 

[0011] The angle data of the upper arm is obtained based on an angle sensor disposed on 10 

an upper arm of the operating arm of the working machine. 

[0012] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the currently displayed working machine 

structure is obtained by combining assembly drawings of the working machine based on 

working condition data of the working machine obtained at a previous time; and the 15 

assembly drawings are generated based on a physical structure model of the working 

machine. 

[0013] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the method further includes: 

[0014] displaying the working condition data dynamically. 20 

[0015] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the displaying the working condition data 

dynamically, specifically includes: 

[0016] displaying the working condition data in a display area which is not the display 

area of the working machine structure; and/or, 25 

[0017] marking the working condition data at a corresponding position of the working 

machine structure. 

[0018] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, after the updating a currently displayed 

working machine structure dynamically according to the working condition data, the 30 

method further includes: 

[0019] if the currently displayed working machine structure is outside a working area, 

highlighting the working condition data. 
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[0020] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the working condition data further includes: 

height data of a lifting hook of the working machine and distance data of an arm head 

from a lifting hook of the working machine to the operating arm. The height data of the 

lifting hook is determined based on a rope length extended by winch detected by a 5 

counting detection device provided on a winch of the working machine and a multiplying 

ratio, and the distance data of the arm head is determined based on the height data of the 

lifting hook. 

[0021] According to the dynamic simulation display method for the working machine 

structure provided by the present disclosure, the operating arm includes a main arm and 10 

an auxiliary arm; and accordingly, 

[0022] the working condition data further includes: angle data of operating arm 

corresponding to the main arm, angle data of operating arm corresponding to the auxiliary 

arm, and an included angle between the main arm and the auxiliary arm. 

[0023] The present disclosure also provides a dynamic simulation display system for a 15 

working machine structure, including: a processor and an angle sensor. The processor is 

connected to the angle sensor, the angle sensor is disposed on the lower arm of an 

operating arm of a working machine; and 

[0024] the processor is used for executing the dynamic simulation display method for 

the working machine structure described above. 20 

[0025] According to the dynamic simulation display system for a working machine 

structure provided by the present disclosure, the dynamic simulation display system 

further includes: a counting detection device. 

[0026] The counting detection device is disposed on a winch of the working machine, 

and the counting detection device is used for measuring a rope length extended by winch 25 

and a multiplying ratio. 

[0027] The present disclosure provides a dynamic simulation display method and 

system for a working machine structure. In the method, the working condition data such 

as the angle data of the lower arm of the working machine in real time is acquired firstly, 

and then the currently displayed working machine structure according to the working 30 

condition data obtained is dynamically updated, which enables users to grasp a working 

condition change, a working state, and a relative position and other information of the 

working machine according to the updated displayed working machine structure 



 

 4 

intuitively. A burden of information acquisition on the users may be reduced and using 

experience of the working machine on the users may be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] In order to more clearly describe the technical solution in the present disclosure 

or in the prior art, accompanying drawings which will be used in description of 5 

embodiments or the prior art are briefly introduced below. Obviously, the accompanying 

drawings in the following description are some embodiments of the present disclosure. 

For those skilled in the art, other drawings may be obtained based on these drawings 

without paying creative labor. 

[0029] FIG. 1 is a flowchart of a dynamic simulation display method for a working 10 

machine structure provided by the present disclosure. 

[0030] FIG. 2 is a schematic diagram of a crane structure which is currently displayed 

according to a dynamic simulation display method for a working machine structure 

provided by the present disclosure. 

[0031] FIG. 3 is a schematic diagram of a crane structure which is currently displayed 15 

after updating according to a dynamic simulation display method for a working machine 

structure provided by the present disclosure. 

[0032] FIG. 4 is another schematic diagram of a crane structure which is currently 

displayed according to a dynamic simulation display method for a working machine 

structure provided by the present disclosure. 20 

[0033] FIG. 5 is another schematic diagram of a crane structure which is currently 

displayed after updating according to a dynamic simulation display method for a working 

machine structure provided by the present disclosure. 

[0034] FIG. 6 is a structural schematic diagram of a dynamic simulation display device 

for a working machine structure provided by the present disclosure. 25 

[0035] FIG. 7 is a structural schematic diagram of a dynamic simulation display system 

for a working machine structure provided by the present disclosure. 

[0036] FIG. 8 is a structural schematic diagram of an electronic device provided by the 

present disclosure. 

[0037] Reference: 30 

[0038] 1: crane body; 2: main arm; 22: lower arm; 
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[0039] 23: middle arm; 24: upper arm; 3: auxiliary arm. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0040] In order to make the purpose, technical solution and advantages of the present 

disclosure clearer, the technical solution in the present disclosure will be described clearly 

and completely below with reference to the accompanying drawings in the present 5 

disclosure. Obviously, the described embodiments are part of the embodiments of the 

present disclosure, not all of them. Based on the embodiments in the present disclosure, 

all other embodiments obtained by those skilled in the art without doing creative work fall 

in the scope of protection in the present disclosure. 

[0041] A human-computer interface of a working machine in the prior art usually 10 

displays a static working condition diagram or does not display a working condition 

diagram. Therefore, when an actual working condition of the working machine changes, 

users may not intuitively obtain a working condition change of the working machine from 

the human-computer interface in time, increasing a burden of information acquisition on 

users. For this reason, embodiments of the present disclosure provide a dynamic 15 

simulation display method for a working machine structure. 

[0042] FIG. 1 is a flowchart of the dynamic simulation display method for the working 

machine structure provided by the present disclosure. As shown in FIG. 1, the method 

includes: 

[0043] S1, acquiring working condition data of a working machine in real time, the 20 

working condition data including angle data of operating arm, and the angle data of the 

operating arm including angle data of a lower arm; 

[0044] S2, updating a currently displayed working machine structure dynamically 

according to the working condition data. 

[0045] The angle data of the lower arm is obtained based on an angle sensor disposed on 25 

a lower arm of an operating arm of the working machine. 

[0046] Specifically, according to the dynamic simulation display method for the 

working machine structure provided by an embodiment of the present disclosure, an 

executive body of the method may be a dynamic simulation display device for a working 

machine structure, which has both data processing and display functions. That is to say, 30 

the dynamic simulation display device for a working machine structure may include a 
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processor and a display screen. The data processing function is realized through the 

processor, and the display function is realized through the display screen. 

[0047] The dynamic simulation display device for the working machine structure may 

be a human-computer interface of the working machine, and may also be configured in a 

remote control device. The embodiment of the present disclosure aims to dynamically 5 

display the working machine structure through the dynamic simulation display device for 

the working machine structure, that is, when the working condition data of the working 

machine changes, the working machine structure displayed may be dynamically updated, 

so that users may grasp a working status of the working machine more intuitively and 

timely. 10 

[0048] Firstly, step S1 is executed to acquire the working condition data of the working 

machine in real time, that is, to acquire the working condition data of the working 

machine at a current time. The working condition data refers to data representing status of 

each component of the working machine. The working machine may be a working 

machine with an operating arm, such as a crane, a concrete pump truck, and etc. The 15 

working condition data may include angle data of operating arm. The angle data of the 

operating arm refers to angle data of operating arm of the working machine. The angle 

data of the operating arm refers to an included angle between a central axis of the 

operating arm and a horizontal plane. The operating arm of the working machine is a arm 

structure of the working machine, which includes an upper arm and a lower arm. 20 

Therefore, the angle data of the operating arm may at least include the angle data of the 

lower arm. In addition, the working condition data may also include a length, a working 

radius, a working height, a minimum working radius, a maximum working radius and 

other data of the operating arm, which are not specifically limited in the embodiments of 

the present disclosure. 25 

[0049] In an embodiment of the present disclosure, an angle sensor may be disposed on 

the lower arm of the working machine, and the angle data of the lower arm may be 

obtained through the angle sensor. The angle data of the lower arm is a specific angle 

value, while data obtained by the angle sensor is usually angle signals of the lower arm, 

which are analog electrical signals. Therefore, the angle sensor disposed on the lower arm 30 

may be connected to a controller of the working machine, and the controller of the 

working machine my be connected to the dynamic simulation display device for the 

working machine structure. A working state of the angle sensor disposed on the lower arm 
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may be controlled by the controller of the working machine, and the angle signals 

measured by the angle sensor disposed on the lower arm may be converted into the angle 

data of the lower arm, that is, the angle signals of the lower arm is converted to the angle 

data of the lower arm by the controller of the working machine. Then, through the 

controller of the working machine, the angle data of the lower arm is sent to the dynamic 5 

simulation display device for the working machine structure, so that the dynamic 

simulation display device for the working machine structure may execute step S2. 

[0050] Then step S2 is executed. The currently displayed working machine structure 

refers to a working machine structure displayed on the display screen of the dynamic 

simulation display device for the working machine structure corresponding to working 10 

condition data at a previous time. The working machine structure may be obtained by 

combining assembly drawings. The working condition data of the working machine 

obtained in step S1 may be used to dynamically update the currently displayed working 

machine structure, and specifically, a operating arm structure of the working machine 

structure may be updated. The updated working machine structure corresponds to the 15 

working condition data of the working machine at the current time. 

[0051] For example, the working machine is a crane. As shown in FIG. 2, FIG. 2 is a 

schematic diagram of a crane structure currently displayed. It can be seen from FIG. 2 

that the crane includes a crane body 1, an operating arm, a mast and a lifting hook. The 

operating arm may include a lower arm 22, a middle arm 23 and an upper arm 24. An 20 

angle sensor may be disposed on the lower arm 22 (the angle sensor and its setting 

position are not shown in FIG. 2, and the setting position of the angle sensor on the lower 

arm is not specifically defined in the embodiment of the present disclosure). The angle 

data of the lower arm may be measured by the angle sensor. Then, the angle data of the 

lower arm is displayed on the crane structure, that is, the angle data may be shown by the 25 

crane structure displayed. 

[0052] According to the dynamic simulation display method for the working machine 

structure provided by the embodiment of the present disclosure, the working condition 

data such as the angle data of the lower arm of the working machine in real time is 

acquired firstly, and then the currently displayed working machine structure according to 30 

the working condition data obtained is dynamically updated, which enables users to grasp 

a working condition change, a working state, and a relative position and other information 

of the working machine according to the updated displayed working machine structure 
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intuitively. A burden of information acquisition on the users may be reduced and using 

experience of the working machine on the users may be improved. 

[0053] On the basis of the above embodiments, according to the dynamic simulation 

display method for the working machine structure provided by embodiments of the 

present disclosure, the angle data of the operating arm further includes angle data of an 5 

upper arm. 

[0054] The angle data of the upper arm is obtained based on an angle sensor disposed on 

the upper arm of the operating arm of the working machine. 

[0055] Specifically, the angle data of the operating arm in the embodiment of the 

present disclosure may also include the angle data of the upper arm, which may be 10 

measured by the angle sensor disposed on the upper arm of the working machine. The 

angle data of the upper arm is a specific angle value, while data obtained by the angle 

sensor is usually angle signals of the upper arm, which are analog electrical signals. 

Therefore, the angle sensor disposed on the upper arm may be connected to the controller 

of the working machine, and the controller of the working machine may be connected to 15 

the dynamic simulation display device for the working machine structure. A working state 

of the angle sensor disposed on the upper arm is controlled by the controller of the 

working machine, and the angle signals measured by the angle sensor disposed on the 

upper arm may be converted into the angle data of the upper arm, that is, the angle signals 

of the upper arm is converted to the angle data of the upper arm by the controller of the 20 

working machine. Then, through the controller of the working machine, the angle data of 

the upper arm and the angle data of the lower arm are sent to the dynamic simulation 

display device for the working machine structure, so that the dynamic simulation display 

device for the working machine structure may execute step S2. That is to say, the angle 

data of the upper arm and the angle data of the lower arm are both displayed on the crane 25 

structure together. 

[0056] As for the crane structure shown in FIG. 2, if the angle data of the upper arm and 

the angle data of the lower arm are both 80 degrees, that is, the upper arm 24 and the 

lower arm 22 are on a same straight line, and both are at an included angle of 80 degrees 

with a horizontal plane. If both the angle data of the upper arm and the angle data of the 30 

lower arm of the crane at the current time obtained through step S1 are 0 degree, the crane 

structure shown in FIG. 2 transforms into a structure shown in FIG. 3. In addition, if the 

angle data of the lower arm of the crane at the current moment obtained through step S2 
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is 80 degrees and the angle data of the upper arm of the crane at the current moment 

obtained through step S2 is 70 degrees, it means that the crane arm structure has been 

bent and deformed during a time interval from a previous moment to the current moment, 

resulting in an included angle of 10 degrees between the lower arm and the upper arm. 

This information may all be displayed by the crane structure displayed. 5 

[0057] In the embodiment of the present disclosure, the introduction of the angle data of 

the upper arm may realize a dynamic update of the currently displayed working machine 

structure when the working condition data changes, which enable the users to grasp the 

working condition change, the working state, the relative position and other information 

of the working machine according to the updated displayed working machine structure 10 

intuitively, which reduces a burden of information acquisition on the users, and improves 

using experience of the working machine on the users. By comparing the angle data of the 

upper arm and the angle data of the lower arm, whether the crane arm structure is bent 

and deformed is determined, which may improve safety of the working machine. 

[0058] On the basis of the above embodiments, according to the dynamic simulation 15 

display method for the working machine structure provided by an embodiment of the 

present disclosure, the currently displayed working machine structure is obtained by 

combining assembly drawings of the working machine according to the working 

condition data of the working machine obtained at a previous time. The assembly 

drawings are generated based on a physical structure model of the working machine. 20 

[0059] Specifically, in an embodiment of the present disclosure, the assembly drawings 

of the working machine may be generated through the physical structure model of the 

working machine, that is, by decomposing the physical structure model of the working 

machine to obtain images representing the crane body, the arm structure, the mast, and the 

lifting hook and other components, which are the assembly drawings. Then, combined 25 

with the working condition data of the working machine obtained at a previous time, the 

assembly drawings are connected and combined through an image processing technology 

to form the currently displayed working machine structure, namely, a working condition 

diagram currently displayed. The currently displayed working machine structure is 

consistent with an actual working condition of the working machine, so as to show the 30 

user an accurate working state of the working machine. The assembly drawings of the 

working machine may be generated by a third-party equipment, and loaded to the 

dynamic simulation display device for the working machine structure through a program, 
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or directly generated by the dynamic simulation display device for the working machine 

structure, which is not specifically limited in the embodiments of the present disclosure. 

[0060] According to the embodiment of the present disclosure, a method for 

determining a currently displayed working machine structure is provided, which may 

enable the dynamic simulation display method for the working machine structure to be 5 

carried out successfully. 

[0061] On the basis of the above embodiments, according to the dynamic simulation 

display method for the working machine structure provided in the embodiments of the 

present disclosure, after the acquiring working condition data of a working machine in 

real time, the method, the method further includes: 10 

[0062] displaying the working condition data dynamically. 

[0063] Specifically, in an embodiment of the present disclosure, after step S1 is 

executed, the obtained working condition data may also be dynamically displayed directly, 

that is, the working condition data may be displayed at a fixed position of the display 

screen while the working machine structure is displayed, and the working condition data 15 

which is currently displayed may be updated by using the working condition data 

obtained at the current time. 

[0064] According to the embodiment of the present disclosure, the working machine 

structure and the working condition data of the working machine are displayed 

dynamically at the same time, so that the user may more comprehensively grasp relevant 20 

information of the working machine from dimensions of data, structure, and etc. 

[0065] On the basis of the above embodiments, according to the dynamic simulation 

display method for the working machine structure provided by the embodiments of the 

present disclosure, the displaying the working condition data dynamically, specifically 

includes: 25 

[0066] displaying the working condition data in a display area which is not the display 

area of the working machine structure; and/or, 

[0067] marking the working condition data at a corresponding position of the working 

machine structure. 

[0068] Specifically, in an embodiment of the present disclosure, when the working 30 

condition data is dynamically displayed, it can be displayed in the display area which is 

not the display area of the working machine structure. The display area for the working 

machine structure refers to an area used to display the working machine structure on the 
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display screen. The display area which is not the display area of the working machine 

structure refers to am area on the display screen apart from the display area for the 

working machine structure. In this way, the working machine structure and the working 

condition data may be displayed separately to avoid mutual influence between the two 

display areas. Since there are multiple types of working condition data, each working 5 

condition data may be displayed at a corresponding fixed position, so that users may 

quickly find the working condition data they are concerned about. The working condition 

data may also be marked on the corresponding position of the working machine structure. 

For example, for the angle data of the lower arm, a connection point between the crane 

body and the lower arm may be used as an origin to represent the angle data of the lower 10 

arm between the lower arm and the horizontal plane; for the angle data of the upper arm, 

a connection point between the upper arm and the middle arm may be used as an origin to 

represent the angle data of the upper arm; for distance data of an arm head of the 

operating arm, the ground may be taken as a reference plane, and a marking line may be 

drawn between the head of the operating arm and the ground, and specific distance data 15 

of an arm head may be written at one side of the marking line. In this way, users may 

move their eyes a short distance to grasp detailed information. 

[0069] In the embodiment of the present disclosure, three different dynamic display 

modes of the working condition data are provided, so that the display of the working 

condition data may be more flexible. 20 

[0070] On the basis of the above embodiments, according to the dynamic simulation 

display method for the working machine structure provided in the embodiments of the 

present disclosure, after the updating a currently displayed working machine structure 

dynamically according to the working condition data, the method further includes: 

[0071] if the currently displayed working machine structure is outside a working area, 25 

highlighting the working condition data. 

[0072] Specifically, in the embodiment of the present disclosure, a working area may be 

set for the working machine structure on the display screen. After the currently displayed 

working machine structure is dynamically updated, the currently displayed working 

machine structure changes into an updated working machine structure. If the currently 30 

displayed working machine structure is outside the working area, the working condition 

data may be highlighted, for example, the angle data and working radius may be 

displayed in red or highlighted color to remind the user to pay attention to safety. 
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[0073] According to the embodiment of the present disclosure, when the working 

machine structure is outside the working area, the user may be prompted to pay attention 

to safety by highlighting the working condition data, which may improve usage safety of 

the working machine. 

[0074] On the basis of the above embodiments, according to the dynamic simulation 5 

display method for the working machine structure provided by the embodiments of the 

present disclosure, the working condition data further includes: height data of a lifting 

hook of the working machine and distance data of an arm head from a lifting hook of the 

working machine to the operating arm. The height data of the lifting hook is determined 

based on a rope length extended by winch detected by a counting detection device 10 

provided on a winch of the working machine and a multiplying ratio, and the distance 

data of the arm head is determined based on the height data of the lifting hook. 

[0075] Specifically, in the embodiment of the present disclosure, the working condition 

data may also include the height data of the lifting hook and the distance data of the arm 

head of the working machine. The height data of the lifting hook refers to a distance 15 

between the lifting hook of the working machine and the ground, and the distance data of 

the arm head refers to a distance between the arm head and the lifting hook of the 

working machine. Since the distance between the arm head of the working machine and 

the ground may be calculated by summing up the length of the operating arm and a height 

of a body of the working machine, which is also equal to a sum of the height data of the 20 

lifting hook and the distance data of the arm head. The height data of the lifting hook may 

be determined first, and then the distance data of the arm head may be determined by a 

difference between the distance between the arm head of working machine and the 

ground and the height data of the lifting hook. In the process of determining the height 

data of the lifting hook, a counting detection device may be disposed on the winch of the 25 

working machine. The rope length extended by winch and the multiplying ratio may be 

measured by the counting detection device to determine the height data of the lifting hook. 

Furthermore, according to the height data of the lifting hook, the distance data of the arm 

head of the working machine and other working condition data, the currently displayed 

working machine structure may be dynamically updated, and the height data of the lifting 30 

hook, the distance data of the arm head of the working machine and other working 

condition data may be dynamically displayed. 

[0076] The rope length extended by winch and the multiplying ratio are specific values, 
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while data measured by the counting detection device is usually analog electrical signals. 

Therefore, the counting detection device may be connected to the controller of the 

working machine, and the controller of the working machine may be connected to the 

dynamic simulation display device for the working machine structure. The working state 

of the counting detection device is controlled by the controller of the working machine, 5 

and the analog electrical signals measured by the counting detection device may be 

converted into specific values of the rope length extended by winch and the multiplying 

ratio. Then, through the controller of the working machine, the specific values of the rope 

length extended by winch and the multiplying ratio are sent to the dynamic simulation 

display device for a working machine structure, so that the dynamic simulation display 10 

device for the working machine structure may process the data subsequently. 

[0077] In the embodiment of the present disclosure, the specific content of the working 

condition data is enriched, which may make the displayed content more comprehensive. 

[0078] On the basis of the above embodiments, according to the dynamic simulation 

display method for the working machine structure provided by the embodiments of the 15 

present disclosure, the operating arm includes a main arm and an auxiliary arm; and 

accordingly, 

[0079] the working condition data further includes: angle data of operating arm 

corresponding to the main arm, angle data of operating arm corresponding to the auxiliary 

arm, and an included angle between the main arm and the auxiliary arm. 20 

[0080] Specifically, as shown in FIG. 4, a crane is taken as an example to be the 

working machine in the embodiment of the present disclosure. The operating arm may 

include a main arm 2 and an auxiliary arm 3. The main arm 2 is connected to the crane 

body 1, and the auxiliary arm 3 is connected to the main arm 2. Both the main arm 2 and 

the auxiliary arm 3 contain a lower arm, a middle arm and an upper arm, and angle 25 

sensors are disposed on each lower arm and each upper arm, that is, the angle data of the 

operating arm corresponding to the main arm may include angle data of an upper arm and 

angle data of a lower arm of the main arm, and the angle data of the operating arm 

corresponding to the auxiliary arm may include angle data of an upper arm and angle data 

of a lower arm of the auxiliary arm. When there is no bending deformation of the main 30 

arm and auxiliary arm, that is, when the angle data of the upper arm and the angle data of 

the lower arm of the main arm are equal, and the angle data of the upper arm and the 

angle data of the lower arm of the auxiliary arm are equal, the included angle between the 
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main arm and the auxiliary arm may be an included angle between the central axis of the 

main arm and the central axis of the auxiliary arm. When the main arm and/or the 

auxiliary arm have bending deformation, the included angle between the main arm and 

auxiliary arm may be an included angle between the upper arm of the main arm and the 

lower arm of the auxiliary arm. Furthermore, according to the angle data of the operating 5 

arm corresponding to the main arm, the angle data of the operating arm corresponding to 

the auxiliary arm, and the included angle between the main arm and the auxiliary arm and 

other working condition data, the currently displayed working mechanical structure may 

be dynamically updated, and the angle data of the operating arm corresponding to the 

main arm, the angle data of the operating arm corresponding to the auxiliary arm, the 10 

included angle between the main arm and the auxiliary arm and other working condition 

data may be dynamically displayed. 

[0081] If the main arm and auxiliary arm are not bent and deformed, in the crane 

structure shown in FIG. 4, the angle data of the upper arm of the main arm and the angle 

data of the lower arm of the main arm are both 65 degrees, that is, the upper arm of the 15 

main arm and the lower arm of the main arm are on the same straight line, and both are at 

an included angle of 65 degrees with the horizontal plane. The angle data of the upper 

arm of the auxiliary arm and the angle data of the lower arm of the auxiliary arm are both 

55 degrees, that is, the upper arm of the auxiliary arm and the lower arm of the auxiliary 

arm are on the same straight line, and both are at an included angle of 55 degrees with the 20 

horizontal plane. The included angle between the main arm and the auxiliary arm is 10 

degrees. If the angle data of the upper arm and the angle data of the lower arm of the main 

arm of the crane at the current moment obtained through step S1 are both 0 degree, and 

the angle data of the upper arm and the angle data of the lower arm of the auxiliary arm 

are both -10 degrees, the crane structure shown in FIG. 4 transforms into a structure 25 

shown in FIG. 5. 

[0082] As shown in FIG. 6, on the basis of the above embodiments, the embodiment of 

the present disclosure provides a dynamic simulation display device for working machine 

structure, including: a working condition data acquisition module 61 and an updating 

module 62.  30 

[0083] The working condition data acquisition module 61 is used for acquiring working 

condition data of a working machine in real time. The working condition data includes 

angle data of operating arm, and the angle data of the operating arm includes angle data 
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of a lower arm. 

[0084] The updating module 62 is used for updating a currently displayed working 

machine structure dynamically according to the working condition data. 

[0085] The angle data of the lower arm is obtained based on an angle sensor disposed on 

a lower arm of an operating arm of the working machine. 5 

[0086] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by the embodiments of the 

present disclosure, the angle data of the operating arm also includes angle data of an 

upper arm. 

[0087] The angle data of the upper arm is obtained based on an angle sensor disposed on 10 

an upper arm of the operating arm of the working machine. 

[0088] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by the embodiments of the 

present disclosure, the currently displayed working machine structure is obtained by 

combining assembly drawings of the working machine based on working condition data 15 

of the working machine obtained at a previous time; and the assembly drawings are 

generated based on a physical structure model of the working machine. 

[0089] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by the embodiments of the 

present disclosure, the device further includes: 20 

[0090] a display module, used for displaying the working condition data dynamically. 

[0091] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by an embodiment of the present 

disclosure, the display module is specifically used for: 

[0092] displaying the working condition data in a display area which is not the display 25 

area of the working machine structure; and/or, 

[0093] marking the working condition data at a corresponding position of the working 

machine structure. 

[0094] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by an embodiment of the present 30 

disclosure, the display module is also used for: 

[0095] if the currently displayed working machine structure is outside a working area, 

highlighting the working condition data. 
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[0096] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by an embodiment of the present 

disclosure, the working condition data further includes: height data of a lifting hook of the 

working machine and distance data of an arm head from a lifting hook of the working 

machine to the operating arm. The height data of the lifting hook is determined based on a 5 

rope length extended by winch detected by a counting detection device provided on a 

winch of the working machine and a multiplying ratio, and the distance data of the arm 

head is determined based on the height data of the lifting hook. 

[0097] On the basis of the above embodiments, according to the dynamic simulation 

display device for a working machine structure provided by an embodiment of the present 10 

disclosure, the operating arm includes a main arm and an auxiliary arm; and accordingly, 

[0098] the working condition data further includes: angle data of operating arm 

corresponding to the main arm, angle data of operating arm corresponding to the auxiliary 

arm, and an included angle between the main arm and the auxiliary arm. 

[0099] Specifically, for the dynamic simulation display device for a working machine 15 

structure provided in the embodiment of the present disclosure, a role of each module 

corresponds to an operation process of each step in the above embodiment of methods 

one-to-one, and the effect achieved is also consistent, which will not be described in the 

embodiment of the present disclosure here. 

[0100] As shown in FIG. 7, on the basis of the above embodiments, an embodiment of 20 

the present disclosure provides a dynamic simulation display system for a working 

machine structure, including: a processor 71 and an angle sensor 72. The processor 71 is 

connected to the angle sensor 72, and the angle sensor 71 is disposed on a lower arm of 

an operating arm of a working machine. The processor is used for executing the dynamic 

simulation display method for the working machine structure according to the above 25 

method embodiments, for example: acquiring working condition data of a working 

machine in real time, the working condition data including angle data of operating arm, 

and the angle data of the operating arm including angle data of a lower arm; updating a 

currently displayed working machine structure dynamically according to the working 

condition data. The angle data of the lower arm is obtained based on an angle sensor 30 

disposed on a lower arm of an operating arm of the working machine. 

[0101] Specifically, in the embodiment of the present disclosure, data measured by the 

angle sensor is usually angle signals of the lower arm, which are analog electrical signals. 
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Therefore, the angle sensor may be connected to the controller of the working machine, 

and the controller of the working machine may be connected to the processor. A working 

state of the angle sensor is controlled by the controller of the working machine, and the 

angle signals measured by the angle sensor may be converted into the angle data of the 

lower arm, that is, the angle signals of the lower arm are converted to the angle data of the 5 

lower arm by the controller of the working machine. Finally, according to the working 

condition data of the working machine obtained in real time, the processor may 

dynamically update the currently displayed working machine structure. Here, a function 

of the processor is exactly the same as that of the dynamic simulation display device for a 

working machine structure provided in the above device embodiments, so it will not be 10 

repeated here. 

[0102] The dynamic simulation display system for a working machine structure 

provided in the embodiment of the present disclosure may obtain, by setting the processor 

and the angle sensor, the working condition data such as the angle data of the lower arm 

of the working machine in real time, and dynamically update, by setting the processor and 15 

the angle sensor, the currently displayed working machine structure according to the 

working condition data obtained, which enables users to grasp a working condition 

change, a working state, a relative position and other information of the working machine 

according to the updated displayed working machine structure intuitively. A burden of 

information acquisition on the users may be reduced, and using experience of the working 20 

machine on the users may be improved. 

[0103] On the basis of the above embodiments, an embodiment of the present disclosure 

provides a dynamic simulation display system for a working machine structure, further 

also including: a counting detection device. 

[0104] The counting detection device is disposed on a winch of the working machine, 25 

and the counting detection device is used for measuring a rope length extended by winch 

and a multiplying ratio. 

[0105] Specifically, in the embodiment of the present disclosure, data measured by the 

counting detection device is usually analog electrical signals. Therefore, the counting 

detection device may be connected to the controller of the working machine, and the 30 

controller of the working machine may be connected to the processor. A working state of 

the counting detection device is controlled by the controller of the working machine, and 

the analog electrical signals measured by the counting detection device may be converted 
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into specific values of the rope length extended by winch and the multiplying ratio. Then, 

through the controller of the working machine, the specific values of the rope length 

extended by winch and the multiplying ratio are sent to the processor for subsequent 

processing. 

[0106] FIG. 8 illustrates a physical structure schematic diagram of an electronic device. 5 

As shown in FIG. 8, the electronic device includes: a processor 810, a communication 

interface 820, a memory 830, and a communication bus 840. The processor 810, the 

communication interface 820 and the memory 830 realize communication to each other 

through the communication bus 840. The processor 810 may call logic instructions in the 

memory 830 to execute the dynamic simulation display method for the working machine 10 

structure provided in the above embodiments. The method includes: acquiring working 

condition data of a working machine in real time, the working condition data including 

angle data of operating arm, and the angle data of the operating arm including angle data 

of a lower arm; updating a currently displayed working machine structure dynamically 

according to the working condition data. The angle data of the lower arm is obtained 15 

based on an angle sensor disposed on a lower arm of an operating arm of the working 

machine. 

[0107] In addition, the logic instructions in the memory 830 described above may be 

realized in a form of a software functional unit, and may be stored in a computer readable 

storage medium when sold or used as an independent product. Based on this 20 

understanding, the technical solution of the present disclosure in essence or a part that 

contributes to the prior art or a part of the technical solution, may be embodied in the 

form of a software product, which is stored in a storage medium, including a number of 

instructions to enable a computer device (which may be a personal computer, a server, or 

a network device, etc.) to perform all or part of the steps of the method described in 25 

various embodiments of the present disclosure. The aforementioned storage medium 

includes: a USB flash disk, a mobile hard disk, a read only memory (ROM), a random 

access memory (RAM), a magnetic disc or an optical disc and other mediums that may 

store program codes. 

[0108] On the other hand, the present disclosure also provides a computer program 30 

product. The computer program product includes a computer program stored on a 

non-transitory computer-readable storage medium. The computer program includes 

program instructions. When the program instructions are executed by a computer, the 
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computer may execute the dynamic simulation display method for the working machine 

structure provided in the above embodiments. The method includes: acquiring working 

condition data of the working machine in real time, the working condition data including 

angle data of operating arm, and the angle data of the operating arm including angle data 

of a lower arm; according to the working condition data, updating the currently displayed 5 

working machine structure dynamically; therein the angle data of the lower arm is 

measured based on an angle sensor of the lower arm of the operating arm of the working 

machine. 

[0109] On the other hand, the present disclosure also provides a non-transitory computer 

readable storage medium, on which a computer program is stored. When the computer 10 

program is executed by the processor, it is implemented to execute the dynamic 

simulation display method for the working machine structure provided in the above 

embodiments. The method includes: acquiring working condition data of a working 

machine in real time, the working condition data including angle data of operating arm, 

and the angle data of the operating arm including angle data of a lower arm; updating a 15 

currently displayed working machine structure dynamically according to the working 

condition data. The angle data of the lower arm is obtained based on an angle sensor 

disposed on a lower arm of an operating arm of the working machine. 

[0110] The device embodiments described above are only schematic, in which units 

described as separate components may be or may not be physically separated, and 20 

components displayed as units may be or may not be physical units, that is, they may be 

located in one place, or they may be distributed to multiple network units. Some or all of 

the modules may be selected according to actual needs to achieve a purpose of the 

embodiment. Those skilled in the art may understand and implement the embodiments 

without paying creative labor. 25 

[0111] Through the above description of the embodiments, those skilled in the art may 

clearly understand that each embodiment may be implemented through software with 

necessary general hardware platform, and of course, by means of hardware. Based on this 

understanding, the above technical solution in essence or a part that contributes to the 

prior art may be embodied in a form of a software product, which may be stored in a 30 

computer readable storage medium, such as a ROM, a RAM, a magnetic disc, an optical 

disc, etc, A number of instructions are included to enable a computer device (which may 

be a personal computer, a server, or a network device, etc.) to execute the methods 
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described in each embodiment or some parts of the embodiments. 

[0112] Finally, it should be noted that the above embodiments are only used to illustrate 

the technical solution of the present disclosure, not to limit it; although the present 

disclosure has been described in detail with reference to the preceding embodiments, 

those skilled in the art should understand that they can still modify the technical solutions 5 

recorded in the preceding embodiments, or perform equivalent replace of some of the 

technical features. However, these modifications or substitutions do not make the essence 

of the corresponding technical solutions separate from the spirit and scope of the 

technical solutions of the embodiments of the present disclosure. 

10 
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CLAIMS 

What is claimed is:  

1. A dynamic simulation display method for a working machine structure, 

comprising: 

acquiring working condition data of a working machine in real time, the working 5 

condition data comprising angle data of an operating arm, and the angle data of the 

operating arm comprising angle data of a lower arm; and 

updating a currently displayed working machine structure dynamically according to 

the working condition data; 

wherein the angle data of the lower arm is obtained based on an angle sensor 10 

disposed on a lower arm of an operating arm of the working machine. 

 

2. The dynamic simulation display method for the working machine structure 

according to claim 1, wherein the angle data of the operating arm further comprises angle 

data of an upper arm; 15 

wherein the angle data of the upper arm is obtained based on an angle sensor 

disposed on an upper arm of the operating arm of the working machine. 

 

3. The dynamic simulation display method for the working machine structure 

according to claim 1, wherein the currently displayed working machine structure is 20 

obtained by combining assembly drawings of the working machine based on working 

condition data of the working machine obtained at a previous time; and the assembly 

drawings are generated based on a physical structure model of the working machine. 

 

4. The dynamic simulation display method for the working machine structure 25 

according to claim 1, after the acquiring working condition data of a working machine in 

real time, the method, further comprising: 

displaying the working condition data dynamically. 

 

5. The dynamic simulation display method for the working machine structure 30 

according to claim 4, wherein the displaying the working condition data dynamically 
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specifically comprises: 

displaying the working condition data in a display area which is not the display area 

of the working machine structure; and/or, 

marking the working condition data at a corresponding position of the working 

machine structure. 5 

 

6. The dynamic simulation display method for the working machine structure 

according to claim 4, after the updating a currently displayed working machine structure 

dynamically according to the working condition data, further comprising: 

if the currently displayed working machine structure is outside a working area, 10 

highlighting the working condition data. 

 

7. The dynamic simulation display method for the working machine structure 

according to any one of claims 1 to 6, wherein the working condition data further 

comprises: height data of a lifting hook of the working machine and distance data of an 15 

arm head from a lifting hook of the working machine to the operating arm, the height data 

of the lifting hook is determined based on a rope length extended by winch detected by a 

counting detection device provided on a winch of the working machine and a multiplying 

ratio, and the distance data of the arm head is determined based on the height data of the 

lifting hook. 20 

 

8. The dynamic simulation display method for the working machine structure 

according to any one of claims 1 to 6, wherein the operating arm comprises a main arm 

and an auxiliary arm; and accordingly, 

the working condition data further comprises: angle data of an operating arm 25 

corresponding to the main arm, angle data of an operating arm corresponding to the 

auxiliary arm, and an included angle between the main arm and the auxiliary arm. 

 

9. A dynamic simulation display system for a working machine structure, comprising: 

a processor and an angle sensor, wherein the processor is connected to the angle sensor, 30 

the angle sensor is disposed on a lower arm of an operating arm of a working machine; 

and 

the processor is used for executing the dynamic simulation display method for the 
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working machine structure according to any one of claims 1 to 8. 

 

10. The dynamic simulation display system for a working machine structure 

according to claim 9, further comprising: a counting detection device; 

wherein the counting detection device is disposed on a winch of the working 5 

machine, and the counting detection device is used for measuring a rope length extended 

by winch and a multiplying ratio. 




