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SIMULATION METHOD, SYSTEM AND DEVICE FOR GENERATING

OPERATIONAL BEHAVIOR RECORD SET

BACKGROUND OF THE INVENTION
[0001] 1. Technical Field

[0002] The present invention relates to the technical field of management systems,
and in particular to a simulation method, system and device for generating an operational
behavior record set.

[0003] 2. Description of Related Art

[0004] The core of an operational behavior record management system is to
accumulate the operating experience of human or machines in various situations, and to
summarize the best experience to guide the operation of human or machines in such
situations, so as to achieve the purpose of overall improvement. This process often requires
a long period of online training and learning in order to obtain sufficient operational
knowledge to guide daily optimization operations. This kind of online training is a big
application challenge for application scenarios with few human operations.

[0005] The current operational behavior record management systems basically all
require long-term online learning, and cannot solve the problem of obtaining new
operational behavior records through offline self-learning of the systems for some
application scenarios with specific conditions. As a result, the applications of the operational

behavior record management systems are limited in some fields.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention provides a simulation method, system and device for
generating an operational behavior record set. The operational behavior record management
systems refer to application scenarios of a class of intelligent systems, and this class of
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operational behavior record management systems work out a “three types of data” theory
and specific solutions for specific application scenarios in the industrial field and service
field, and achieves offline accumulation, induction and reuse of experts' operating
experience and workers' labor skills, and also achieves machine-system, system-human,
system-machine, and machine-machine transfer of skills and experience, thereby reaching
the objectives of energy saving, consumption reduction, quality control, efficiency
improvement, safe operation, and resource optimization, and the like, and also solving the
enterprise’s problems of difficulty in cultivating high-skilled workers, high loss of high-
skilled workers, and unbalance in workers' skills.

[0007] A simulation method for generating an operational behavior record set
comprises:

[0008] establishing an optimization objective calculating model, wherein the model
is based on known mapping relationships or association relationships with industry
credibility, and evaluation data of optimization objectives are calculated from basic work
condition data and operational data, and the evaluation data include values of the
optimization objectives or constraining result values; specifically,

[0009] setting reasonable intervals for various dimensions of the basic work
condition data, the operational data, and the evaluation data, and setting constraints for the
basic work condition data, the operational data, and the evaluation data, wherein the
constraints include the following options: computable conditions for the evaluation data;
constraints among data of various dimensions of the basic work condition data and the
operational data; and reasonable ranges of evaluation data limited by the basic condition
data;

[0010] establishing an exit condition;

[0011] simulation: generating the basic work condition data and the operational data
within reasonable intervals in an exhaustive manner, and calculating evaluation data through
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the mapping relationships or the association relationships; if the constraints are met and the
evaluation data is superior to the evaluation data corresponding to other operational data
under the same basic work condition data in a record, generating a new operational behavior
record; and

[0012] repeating the simulation step until the exit condition is established.

[0013] In this application, the basic work condition data represent a class of factors
that actually exist in the production process, such as external input, external environment,
production plans, cannot be changed or are not suitable to be changed, and have an impact
on the production process and results.

[0014] The operational data represents human intervention in the production process,
such as machine configuration, worker's manipulation for devices and the like.

[0015] The evaluation data represents optimization objectives, such as energy
saving, consumption reduction, quality control, efficiency improvement, safe operation, and
resource optimization, such as: lower (direction) energy consumption (objective value);
higher (direction) pass rate (objective value); higher (direction) yield of molten steel
(objective value); lower (direction) ammonia escape rate (objective value); and shorter
(direction) turnaround time (objective value).

[0016] Further, the constraints include compliance constraints, negative lists for
operational data, and preconditions for the optimization objectives.

[0017] The compliance constraints refer to situations, in the evaluation data of
various results caused by basic work condition data and operations, that violate national
standards, affect product quality compliance, and have adverse effects on subsequent
processes.

[0018] The negative lists for the operational data refer to dangerous operational
behaviors that should be prohibited for reasons of equipment safety, personnel safety or

other safety-related factors.
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[0019] The precondition for the optimization objectives refers to reaching the
optimization objectives by the system when the preconditions are met; for example, energy
consumption is reduced on the precondition that the product quality reaches the standard.

[0020] Further, the basic work condition data and the operational data are generated
in an exhaustive manner within reasonable intervals, that is, step values are set for various
types of basic work condition data and operational data, and the basic work condition data
and the operational data are generated in an exhaustive manner. The evaluation data
corresponding to each group of basic work condition data and operational data are calculated.
If the constraints are met and the evaluation data is superior to the evaluation data
corresponding to other operational data under the same basic work condition data in the
record, a new operational behavior record is generated.

[0021] Further, the exit condition includes exiting the simulation-based self-learning
after completing all-state exhaustion.

[0022] Further, the basic work condition data and the operational data are generated
randomly within reasonable intervals, and evaluation data are calculated through the
mapping relationships or the association relationships. If the constraints are met and the
evaluation data is superior to the evaluation data corresponding to other operational data
under the same basic work condition in the record, a new operational behavior record is
generated.

[0023] Further, the exit condition includes a situation where a coverage rate of the
basic work condition data reaches a predetermined ratio.

[0024] A simulation system for generating an operational behavior record set,
adopting the above-mentioned simulation method generating an operational behavior record
set and comprising a basic work condition data generating module, an operational data
generating module, and a data analysis module.

[0025] The basic work condition data generating module is configured to generate
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basic work condition data and transmit the basic work condition data to the data analysis
module.

[0026] The operational data generating module is configured to generate operational
data and transmit the operational data to the data analysis module.

[0027] The data analysis module is pre-stored with: reasonable intervals for various
dimensions of the basic work condition data, the operational data, and the evaluation data;
constraints for the basic work condition data, the operational data, and the evaluation data;
self-learning exit conditions; and mapping relationships of the optimization objectives or
association relationships with industry credibility among the basic work condition data, the
operational data and the evaluation data of the optimization objectives.

[0028] The data analysis module is configured to exhaustively or randomly generate
basic work condition data and the operational data within reasonable intervals and calculate
the evaluation data through the mapping relationships or the association relationships, and
to make a new operational behavior record if the constraints are met and the evaluation data
is superior to the evaluation data corresponding to other operational data under the same
basic work condition data in the record; and to repeat simulation-based self-learning until
the exit condition is established.

[0029] Further provided is a simulation device for generating an operational
behavior record set, adopting the above-mentioned simulation method and system for
generating an operational behavior record set and comprising a basic work condition data
generating unit, an operational data generating unit, and a data analysis unit.

[0030] The basic work condition data generating unit comprises various sensors for
collecting data, and can generate basic work condition data and transmit the basic work
condition data to the data analysis unit.

[0031] The operational data generating unit is configured to generate operational
data and transmit the operational data to the data analysis unit.
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[0032] The data analysis unit is pre-stored with: reasonable intervals for various
dimensions of the basic work condition data, the operational data, and the evaluation data;
constraints for the basic work condition data, the operational data, and the evaluation data;
self-learning exit conditions; and mapping relationships of the optimization objectives or
association relationships with industry credibility among the basic work condition data, the
operational data and the evaluation data.

[0033] The data analysis unit is configured to exhaustively or randomly generate
basic work condition data and the operational data within reasonable intervals, and calculate
the evaluation data through the mapping relationships or the association relationships, and
to make a new operational behavior record if the constraints are met and the evaluation data
is superior to the evaluation data corresponding to other operational data under the same
basic work condition data in the record; and to repeat simulation-based self-learning until
the exit condition is established.

[0034] It can be seen from the above description of the present invention that,
compared with the prior art, a simulation method, system and device for generating an
operational behavior record set of the present invention have the following advantages.

[0035] 1. The present invention does not rely on historical knowledge and online
training, can solve the problem of few learning samples and improve reliability.

[0036] 2. The present invention does not rely on historical knowledge and online
training and can solve the problem of long learning cycle and reduce the time cost of online
training.

[0037] 3. The present invention can directly launch a system with complete training,
establish an operation experience database with full coverage of work conditions and

optimized objectives, and the system can be put into practice immediately once it is online.

DETAILED DESCRIPTION OF THE INVENTION



7

[0038] In order to make the technical problems to be solved, technical solutions and
advantages of the present invention more clear and more understandable, the present
invention will be further described in detail below in conjunction with embodiments. It
should be understood that specific embodiments described here are merely illustrative of
the present invention rather than limiting it.

[0039] Example 1

[0040] A simulation method for generating operational behavior record set
comprises the following steps.

[0041] In step S10, an optimization objective calculating model is established,
wherein the model is based on known mapping relationships or association relationships
with industry credibility, and evaluation data of the optimization objectives are calculated
from basic work condition data and operational data, and the evaluation data include values
of the optimization objectives or constraining result values.

[0042] In step S 20, reasonable intervals are set for various dimensions of the basic
work condition data, the operational data, and the evaluation data, and constraints are set
for the basic work condition data, the operational data, and the evaluation data, wherein the
constraints include the following options: computable conditions for the evaluation data;
constraints among data of various dimensions of the basic work condition data and the
operational data; and reasonable ranges of evaluation data limited by the basic condition
data.

[0043] Specifically, the constraints include compliance constraints, negative lists for
operational data, and preconditions for the optimization objectives; the compliance
constraints refer to situations, in the evaluation data of various results caused by basic
operating condition data and operational data, that violate national standards, affect product
quality compliance, and have adverse effects on subsequent processes; the negative lists for
the operational data refer to dangerous operational behaviors that should be prohibited for
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reasons of equipment safety and personnel safety; the precondition for the optimization
objectives refers to reaching the optimization objectives when the preconditions are met.

[0044] In step S30, an exit condition is established; for example the coverage rate
of'the basic work condition data reaches a predetermined ratio.

[0045] In step S40, the basic work condition data and the operational data are
generated within reasonable intervals in an exhaustive manner, and values of the
optimization objectives are calculated through the mapping relationships or the association
relationships. If the constraints are met and the values of the optimization objectives are
superior to the objective values corresponding to other operational data under the same basic
work condition data in a record, a new operational behavior record is made.

[0046] In other embodiments, the random generation method of the basic work
condition data and the operational data may be: generating the basic work condition data
and the operational data in an exhaustive manner within reasonable intervals, that is, setting
step values for various types of basic work condition data and operational data and
generating the basic work condition data and the operational data in an exhaustive manner.

[0047] In step S50, step S40 is repeated until the exit condition is met.

[0048] Example 2

[0049] Example 1 is specifically applied to a simulation system for generating an
operational behavior record set, including a basic work condition data generating module,
an operational data generating module and a data analysis module, which are respectively
configured to generate basic work condition data and operational data and carry out data
analysis. The data analysis includes generating random data of the basic work condition data
and the operational data, generating evaluation data and implementing self-learning.

[0050] Example 3

[0051] Example 1 is specifically applied to a simulation device for generating an
operational behavior record set, including a basic work condition data generating unit, an
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operational data generating unit and a data analysis unit, which are respectively configured
to collect basic work condition data and operational data and carry out data analysis. The
data analysis includes generating random data of the basic work condition data and the
operational data, generating evaluation data and implementing self-learning.

[0052] Example 4

[0053] Example 1 is specifically applied to a scenario of repair of engine blades in
unbalance.

[0054] Dynamic unbalance correction for blades of an engine:

[0055] 4th- and 9th-stage rotors of this engine include 68, 75, 82, 82, 80, and 76
blades, respectively. A dynamic unbalance machine can detect the magnitude and direction
of unbalanced force on planes of the 4th- and 9th-stage rotors.

[0056] It is known that each rotor can be added with 1 patch (1.3g or 2g) for each
blade. The rotor radius is 8.28 and 8.33 inches. The objective is to obtain a reasonable
correction scheme, so that the rotor plane resultant force and the axial resultant force are
less than set values.

[0057] Three types of data and constraints for a system for management of
operational behavior records:

[0058] 1. Basic work condition data:

[0059] The magnitude and direction of the unbalanced force on the planes of the
4th- and 9th-stage rotors detected by the dynamic unbalance machine

[0060] 2. Operational data:

[0061] The placement scheme of patches on the 4th- and 9th-stage rotors

[0062] 3. Evaluation data:

[0063] Optimization objectives and directions:

[0064] The dynamic unbalance machine tests results again, that is, the dynamically
unbalanced force on the 4th- and 9th-stage rotors is less than 5g-in.
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[0065] The correction scheme involving fewer rotors is preferred.

[0066] For correction schemes involving the same number of rotors, the one with a
smaller total number of patches is preferred.

[0067] 4. Constraints:

[0068] The total weight of patches placed on a single rotor during a repair process
is not greater than 10g.

[0069] The simulation process is as follows:

[0070] 1. Establish a calculation model for evaluation data

[0071] Analysis of the problem:

[0072] 1) This issue is about force decomposition, the possibility of decomposition
is huge, and its reasonable solution space is large too. At present, enterprises rely on
estimations made by technicians on the basis of their experience, and usually more tests are
required to meet the requirements.

[0073] 2) The resultant of force has a unique result. In other words, for any repair
scheme, the direction and magnitude of the resultant force can be calculated through
mechanical formulas, and the result is unique.

[0074] 2. Set reasonable intervals for various dimensions of the three types of data

[0075] Basic condition data: the initial unbalanced force of the 4th- and 9th-stage
rotors is 0 to 200 g/in, its accuracy is 1g-in, its direction is between 0 and 360 degrees, and
its accuracy is 1 degree.

[0076] Operational data: number of blades added to the rotor: in the case of 6 rotors,
0 to 7 blades can be selected for each rotor, and 1 patch (1.3g or 2g) is placed on the selected
blade.

[0077] Evaluation data: results obtained after repair, i.e. the projections of the
resultant force on the 4th- and 9th-stage rotors.

[0078] Optimization objective and direction: the dynamically unbalanced force on
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the 4th- and 9th-stage rotors (the projections of the resultant force on the 4th- and 9th-stage
rotors) are less than 5g-in; the correction scheme involving fewer rotors is preferred; For
correction schemes involving the same number of rotors, the one with a smaller total number
of patches is preferred.

[0079] 3. Establish an exit condition: generate basic work condition data in an
exhaustive manner.

[0080] 4. Simulation-based self-learning

[0081] In step 1, initial imbalance detection values are set in an exhaustive manner.

[0082] In step 2, for the current initial unbalance detection values, the reasonable
scheme counter is set to zero.

[0083] In step 3, a correction scheme is generated randomly.

[0084] In step 4, the direction and magnitude of the resultant force is calculated, and
the projections of the resultant force on the planes of the 4th- and 9th-stage rotors are
calculated; if the two projections are both less than 5g-in; the correction scheme is saved
into the reasonable operation record set corresponding to the current initial imbalance
detection values, and the reasonable scheme counter is increased by one

[0085] In step 5, if the reasonable scheme counter is less than 20, the process goes
to step 3; otherwise, if the exhaustion does not end, the next initial unbalance detection value
is taken and the process go to step 2; or if the exhaustion ends, the process goes to step 6.

[0086] In step 6, the simulation process ends.

[0087] Example 5

[0088] The solution of this application is applied to the pre-desulfurization of
molten iron in the steelmaking process.

[0089] Three types of data of the system for management of operational behavior
records:

[0090] Basic work condition data: molten iron temperature, molten iron weight,
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sulfur content of molten iron, and objective value of the sulfur content of molten iron after
desulfurization

[0091] Operational data: injection volume of passivated magnesium and injection
volume of passivated lime

[0092] Evaluation data: optimization objective: to achieve lower consumption of
passive magnesium under the condition that the sulfur content of molten iron after
desulfurization reaches the standard.

[0093] Constraints: the ratio of the injection volume of passivated magnesium to the
injection volume of passivated lime is a set value.

[0094] Simulation process:

[0095] 1. Establish a calculation model for evaluation data

[0096] 1) Based on molten iron temperature

[0097] 2) Evaluation indicator 1: formula for calculating the sulfur content after
desulfurization

[0098] Sulfur content (%) after desulfurization = sulfur content (%) before
desulfurization - injection volume of passivated magnesium / (molten iron amount * unit
consumption of passivated magnesium)

[0099] 3) Evaluation indicator 2: optimization objective value - consumption of
passivated magnesium

[00100] Notes:

[00101] 1) Consumption of passivated magnesium = injection volume of passivated
magnesium

[00102] 2) The unit consumption of passivated magnesium refers to the injection
volume of passivated magnesium required to reduce sulfur by 1% per ton of molten iron at
the current temperature of molten iron, and this data can be obtained through experiments.

[00103] 2. Set reasonable intervals for various dimensions of the three types of data
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[00104] Basic work condition data:

Data dimension Data range Precision
Molten iron temperature 1210-1450°C 10°C
Molten iron weight 80-90t 0.1t
Sulfur content of molten 0.01%-0.08% 0.01%
iron

Objective value of the 10 commonly used 0.01%
sulfur content of molten objective values
iron after desulfurization

[00105] Operational data:

[00106] Injection volume of passivated magnesium; data range: 80-120 kg; precision:
1 kg.

[00107] The injection volume of passivated lime is calculated from the injection
volume of passivated magnesium according to a specified ratio.

[00108] Evaluation data: sulfur content after desulfurization.

[00109] 3. Establish an exit condition: the coverage rate of basic work condition data
reaches 90% or above.

[00110] 4. Simulation-based self-learning

[00111] Instep 1, basic condition data and operational data are generated randomly.

[00112] In step 2, the sulfur content after desulfurization is calculated. If the sulfur
content after desulfurization is less than the objective value of sulfur content after
desulfurization, the basic work condition data, operational data, and objective data are added
to the record set.

[00113] In step 3, if the coverage rate of the basic work condition data reaches 90%
or above, the process goes to step 4; otherwise, the process goes to step 1.

[00114] In step 4, the simulation process ends.
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[00115] Example 6

[00116] The solution of this application is applied to the electrostatic precipitator
(ESP) of flue gas.

[00117] Three types of data of the system for management of operational behavior
records:

[00118] Basic work condition data: inlet flue gas flow, inlet flue gas concentration,
number of electromagnetic fields, and order of electromagnetic fields

[00119] Operational data: working state of a single electromagnetic field (secondary
voltage, secondary current, power supply mode, and pulse frequency)

[00120] 3. Evaluation data: outlet smoke concentration and total power of each
electromagnetic field

[00121] Optimization objective: to achieve lower total power of each electromagnetic
field under the condition that the outlet smoke concentration reaches the standard.

[00122] 4. Constraints: the outlet smoke concentration is lower than the national
standard.

[00123] Simulation process:

[00124] 1. Establish a calculation model for evaluation data

[00125] ESP manufacturers can obtain the following empirical values through
experiments:

[00126] 1) The dust removal rate of a single electromagnetic field in various states
(secondary voltage, secondary current, and pulse frequency)

[00127] 2) The step-by-step decreasing coefficient of the dust removal rate of the
electromagnetic field at each stage

[00128] According to the above empirical values and the inlet flue gas concentration,
the number of electromagnetic fields, the order of the electromagnetic fields and the state
of the electromagnetic field, the dust concentration of the outlet flue gas can be calculated.
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[00129] Note: This model has a certain error. In use of this model, the calculation
error should be taken into consideration.

[00130] 2. Setreasonable intervals for various dimensions of the three types of data

[00131] Basic work condition data:

[00132] The range of inlet flue gas flow is 2-3 million m3/h, and the precision is
10,000 m3/h.

[00133] The range of inlet flue gas concentration is 2000-3000mg/Nm3, and the
precision is 50mg/Nm3.

[00134] In a specific scene, the number of electromagnetic fields and the order of
electromagnetic fields are fixed.

[00135] Operational data:

[00136] The working state of a single electromagnetic field

[00137] The range of the secondary voltage is 0-100%, and the precision is 1%.

[00138] The range of secondary current is 80-100A, and the precision is 1A.

[00139] The power supply mode is DC power supply/pulse power supply.

[00140] Pulse frequency: power supply lasts 10-40ms, with a break of 10-40ms, and
the precision is 10ms.

[00141] Evaluation data:

[00142]  Outlet smoke concentration

[00143] Constraints:

[00144] The outlet smoke concentration is less than the configuration value which is
lower than the national emission standard minus the calculation error.

[00145] 3. Establish an exit condition: the coverage rate of basic work condition data
reaches 80% or above.

[00146] 4. Simulation-based self-learning

[00147] Instep 1, basic condition data and operational data are generated randomly.
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[00148] In step 2, the outlet smoke concentration is calculated. If the outlet smoke
concentration is less than the configuration value, the basic work condition data, operational
data, and objective data are added to the record set.

[00149] In step 3, if the coverage rate of the basic work condition data reaches 80%
or above, the process goes to step 4; otherwise, the process goes to step 1.

[00150] In step 4, the simulation process ends.

[00151] It can be seen from the above description of the present invention that,
compared with the prior art, a simulation method for generating an operational behavior
record set of the present invention have the following advantages.

[00152] 1. This method does not rely on historical knowledge and online training and
can solve the problem of few learning samples.

[00153] 2. This method does not rely on historical knowledge and online training and
can reduce the time cost of online training.

[00154] 3. This method can directly launch a system with complete training, establish
an operation experience database with full coverage of work conditions and optimized
objectives, and the system can be put into practice immediately once it is online.

[00155] The present invention is exemplarily described above in conjunction with the
embodiments. Obviously, the specific implementation of the present invention is not limited
by the above-mentioned embodiments, as long as various non-substantial improvements
made according to the method concept and technical solutions of the present invention are
adopted, or the concept and technical solutions of the present invention are directly applied
to other occasions without improvement, they all fall within the scope of the present

invention.
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WE CLAIM

1. A simulation method for generating an operational behavior record set, comprising:

establishing an optimization objective calculating model, wherein the model is based on
known mapping relationships or association relationships with industry credibility, and
evaluation data of optimization objectives are calculated from basic work condition data
and operational data, and the evaluation data include values of the optimization objectives
or constraining result values;

setting reasonable intervals for various dimensions of the basic work condition data, the
operational data, and the evaluation data, and setting constraints for the basic work condition
data, the operational data, and the evaluation data, wherein the constraints include:
computable conditions for the evaluation data; constraints among data of various
dimensions of the basic work condition data and the operational data; and reasonable ranges
of evaluation data limited by the basic conditions; establishing an exit condition;

generating the basic work condition data and the operational data within reasonable
intervals in an exhaustive manner, and calculating evaluation data through the mapping
relationships or the association relationships; if the constraints are met and the evaluation
data is superior to the evaluation data corresponding to other operational data under the
same basic work condition in a record, generating a new operational behavior record; and

repeating the above process until the exit condition is established.

2. The simulation method for generating an operational behavior record set according to
claim 1, wherein the constraints include compliance constraints, negative lists for
operational data, and preconditions for optimization objectives;

the compliance constraints refer to situations, in the evaluation of various results caused
by basic operating condition data and operational data, that violate national standards, affect
product quality compliance, and have adverse effects on subsequent processes.

the negative lists for the operational data refer to dangerous operational behaviors that
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should be prohibited for reasons of equipment safety and personnel safety;

the precondition for the optimization objectives refers to reaching the optimization
objectives when the preconditions are met.

3. The simulation method for generating an operational behavior record set according to
claim 1 or 2, wherein the basic work condition data and the operational data are generated
in an exhaustive manner within reasonable intervals, that is, step values are set for various
types of basic work condition data and operational data, and the basic work condition data
and the operational data are generated in an exhaustive manner; the evaluation data
corresponding to each group of basic work condition data and operational data are calculated.
If the constraints are met and the evaluation data is superior to the evaluation data
corresponding to other operational data under the same basic work condition data in the
record, a new operational behavior record is generated.

4. The simulation method for generating an operational behavior record set according to
claim 3, wherein the exit condition includes exiting the simulation-based self-learning after
completing all-state exhaustion.

5. The simulation method for generating an operational behavior record set according to
claim 1 or 2, wherein the basic work condition data and the operational data are generated
randomly within reasonable intervals, and evaluation data are calculated through the
mapping relationships or the association relationships; if the constraints are met and the
evaluation data is superior to the evaluation data corresponding to other operational data
under the same basic work condition in the record, a new operational behavior record is
generated.

6. The simulation method for generating an operational behavior record set according to
claim 5, wherein the exit condition includes a situation where the coverage rate of the basic
work conditions reaches a predetermined ratio.

7. A simulation system for generating an operational behavior record set, adopting the
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simulation method generating an operational behavior record set according to any of claims
1 to 6 and comprising a basic work condition data generating module, an operational data
generating module, and a data analysis module, wherein

the basic work condition data generating module is configured to generate basic work
condition data and transmit the basic work condition data to the data analysis module;

the operational data generating module is configured to generate operational data and
transmit the operational data to the data analysis module;

the data analysis module is pre-stored with: reasonable intervals for various dimensions
of the basic work condition data, the operational data, and the evaluation data; constraints
for the basic work condition data, the operational data, and the evaluation data; self-learning
exit conditions; and mapping relationships of the optimization objectives or association
relationships with industry credibility among the basic work condition data, the operational
data and the evaluation data.

the data analysis module is configured to exhaustively or randomly the generate basic
work condition data and the operational data within reasonable intervals and calculate the
evaluation data through the mapping relationships or the association relationships, and to
make a new operational behavior record if the constraints are met and the evaluation data is
superior to the evaluation data corresponding to other operational data under the same basic
work condition data in the record; and to repeat simulation-based self-learning until the exit
condition is established.

8. A simulation device for generating an operational behavior record set, adopting the
simulation method for generating an operational behavior record set according to any of
claims 1 to 6 and comprising a basic work condition data generating unit, an operational
data generating unit, and a data analysis unit, wherein

the basic work condition data generating unit is configured to generate basic work

condition data and transmit the basic work condition data to the data analysis unit;
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the operational data generating unit is configured to generate operational data and
transmit the operational data to the data analysis unit;

the data analysis unit is pre-stored with: reasonable intervals for various dimensions of
the basic work condition data, the operational data, and the evaluation data; constraints for
the basic work condition data, the operational data, and the evaluation data; self-learning
exit conditions; and mapping relationships of the optimization objectives or association
relationships with industry credibility among the basic work condition data, the operational
data and the evaluation data;

the data analysis unit is configured to exhaustively or randomly generate basic work
condition data and the operational data within reasonable intervals, and calculate the
evaluation data through the mapping relationships or the association relationships, and to
make a new operational behavior record if the constraints are met and the evaluation data is
superior to the evaluation data corresponding to other operational data under the same basic
work condition data in the record; and to repeat simulation-based self-learning until the exit

condition is established.



