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Study on HHO-RDSOGM Online Updating Model of Rockfill Dam
Construction Simulation Parameters
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(State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University,
Tianjin 300350, China)

Abstract: Driving the update of rockfill dam construction simulation parameters based on the massive data stream
generated during the construction process is a key to ensuring the accuracy of construction simulation. The existing
researches on simulation parameter update mainly use Bayesian and its derivative methods, which are difficult to
accurately simulate the simulation parameters with many outliers, multiple peaks and time-varying characteristics,

and there is a problem of low update efficiency when the data volume is large. In view of the above problems, a Har-
ris hawk optimization algorithm-rockfill dam self-organized Gaussian model (HHO-RDSOGM) online updating
model of rockfill dam simulation parameters based on real-time perception data stream processing is proposed. First,

the abnormal data detection and processing methods are applied to improve the data quality. Second, the construction
perception data stream obtained in real time is modeled as a simulation parameter distribution composed of dynamic
Gaussian components, the number of Gaussian components is dynamically increased or reduced through the op-
erations of inter-class node insertion and network denoising, and the parameters in each local Gaussian component
are changed in real time through the operation of node update weights to change the local distribution of parameters,

so as to realize the real-time update of simulation parameter distribution. Specifically, the HHO algorithm is used to
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optimize the hyperparameters such as C; and C, of the self-organized incremental learning neural network, thus im-

proving the parameter update accuracy. Case analysis shows that the HHO-RDSOGM method can realize self-

organized online learning of simulation parameters in complex construction environments compared with methods
such as KDE, GMM, Dirichlet, oKDE and RDSOGM. The average accuracy of the proposed method is improved
by 30.71%, 31.87%, 18.91%, 11.50% and 8.34%, respectively, indicating its effectiveness.

Keywords: rockfill dam simulation; online update of simulation parameters; outlier detection and processing;

optimization algorithm
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