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Abstract: To address the issues of variable selection, of model selection and, of accuracy improvement during
the construction of surrogate models in space structure design, a general framework for an optimal predictive
adaptive agent model is proposed. This framework is developed on the SiPESC platform, an open and plugin-
oriented service software system, by employing established surrogate modeling design architectures and
functionalities. In this framework, variable filtering services are deployed to identify variables that are strongly
correlated and critically significant for the construction of surrogate models. Accuracy evaluation filtering
services are then applied to determine the most suitable surrogate model algorithms. Moreover, adaptive sampling
services are refined to augment the accuracy of the surrogate modal post-construction. Additionally, established
mainstream variable filtering criteria and efficient adaptive refinement criteria are integrated into the framework,
then an automated rapid design software is developed for optimal surrogate modeling in engineering problems.
This study demonstrates that: the designed architecture effectively leverages existing surrogate modal algorithms,
facilitating automated variable selection and surrogate modal algorithm determination, thereby significantly
enhancing the efficiency of the surrogate modal construction process for space structure design.
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QVector<Expression>getExpressions();

CalculationBoxConfig getCalculationBox();
void setMaxAdaptiveFillingCount(int adaptive_max_cout);
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2 |ExperimentDesigner experiment_desiger=extension_manager.createExtension("org sipesc.experiments. ExperimentDesigner");
3 |OlhdParameter experiment _manager.createExtension("org sipesc.experiments.olhd. OlhdParameter");

4 |experiment | setExperimentsCount(traning_count);

5 |experiment_desiger. initialize(experiment_model, experiment )i

6 _|experiment setExperimentsCount(sampling+A1:B50_count);

7

8 il FHAEOE R BOT B BRI AR

9 |CorrelationFilterManager correlation_filter_manager=object_manager. getObject("org.sipesc.appro:

design.mop.correlationfiltermanager");

10 | CorrelationFilter_correlation_filter=correlation_filter_manager.createCorrelationFilter(correlation_filter_type);

11 |experiment_training_data=correlation_filter.

lyCorrelatedVariables(experiment_training_data, correlation_limit);

13 [/ QA T AR R

14 |experiment anmuux(‘num(tust count);

15 Joxperiment_desiger. initialize(experiment_model. experirment | )

16 |ExperimentalData_experiment_test_data=experiment_desiger.getDesignTable();

18 |/ i BT bl

19 [SignificanceFilterManager_si; mfcance hlter managerob’

ipesc.appro:

gn.mop.significancefiltermanger");

20 [SignificanceFilter significance filter=significance filter m:

ilter(significance_filter_type);

ar
Highly gancantVanables(ex iment_training_data, experiment_test_data, 0.05);

21 [experiment_training_data = signi . filter.sel
22

23 |/ TR A wUn A fi ey A RHEARR

24 Apprn imateDesignS: lect tensiol managercxe'nlthensmn( 'org.sipesc.approxi design.mop.ApproximateDesignSel ")
25 | Apr fethod approximate_method: electApr DesignAlgorithm(experiment_training_data);

26

27 |/ (R IE A A ORI, A iU TR BRI R Y BE AR

28 | ExperimentDesigner experiment_desiger=extension_ma

csc.experiments. ExperimentDesigner");

29 [OlhdParameter experiment ion_manager.

teExtension("org sipesc.experiments.olhd.OlhdParameter");

30 [experiment

setExperimentsCount(sampling_count);

31 [experiment_desiger. initialize(variable_filtered_experiment_model, experiment |

32 |ExperimentalData variable_filtered_experiment_training_data=experiment_desi; ot geDesignTable);

34 |/ IR BURI R A 155 N7 3

35 [ AdaptiveMethodManager_adaptive, othod mand ager=object_manager.getObject("org.sipesc.

bptadaptive.adaptivemethod ")

36 |AdaptiveMethod adaptive_method=adaptive_method_manager.createAdaptiveMeth

d(adaptive_type);

37 |adaptive_method.initiali: fill);

38 |LMatrix inputs_matrix, outputs_matrix;

40 |/ WA RIEAT FLE A R BB iy £

41 [int loop_index=0;

42 whlle(loop index<max_filling_count) {

43 |inputs_m ive_method., )

44 |outputs_m: tive_method. Output();
45 [inputs_ma ve_method; \1Uddte]nf1|(|npu\s ‘matrix, outputs_matrix);
46 |outputs_matrix=: lingByl i box_config, inputs_matrix);

47 |approximate_method. infill(inputs_matrix, outputs_matrix);

48 [loop_index++;

49}

50 | QVector<Exp

pproximate_method.getExpressions();
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Fig. 5 The task flow C++ encapsulation of optimal predictive adaptive surrogate model
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Fig. 7 Easom function model accuracy convergence curve
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