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Abstract

Recently, machine learning is widely used to solve optimization problems in various engineering fields. In this study,
machine learning is applied to development of a control algorithm for a smart control device for reduction of seismic
responses. For this purpose, Deep Q-network (DQN) out of reinforcement learning algorithms was employed to develop
control algorithm. A single degree of freedom (SDOF) structure with a smart tuned mass damper (TMD) was used as an
example structure. A smart TMD system was composed of MR (magnetorheological) damper instead of passive damper.
Reward design of reinforcement learning mainly affects the control performance of the smart TMD. Various hyper-
parameters were investigated to optimize the control performance of DQN-based control algorithm. Usually, decrease of the
time step for numerical simulation is desirable to increase the accuracy of simulation results. However, the numerical
simulation results presented that decrease of the time step for reward calculation might decrease the control performance
of DQN-based control algorithm. Therefore, a proper time step for reward calculation should be selected in a DQN training
process.
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(Table 2) Hyperparameter for training

Item Value
Learning rate 0.001
Target update frequency 5
Discount factor 0.9
Mini batch size 256
Activation function Relu
Optimizer Adam
Gradient threshold 1
Max. episode 10,000
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