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Development of Reinforcement Learning Environment for Smart
Base Isolation Control System using Unity
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Abstract Recently, various research has been conducted to develop a control algorithm for a structural
control system using reinforcement learning. Reinforcement learning trains an agent to take an optimal
action in its current state by interacting with a given environment. The Unity game engine has recently
been used in various engineering fields. In this study, it was used to construct a reinforcement learning
environment for a structural control system, and the possibility of its application to structural control
was evaluated. To this end, a smart base isolation control system was constructed using the Unity
physical engine, and a control algorithm for an agent was developed. The agent provides a command
voltage to control a smart base isolation control system. The reward was designed to be increased when
the response of the isolated structure was reduced. An artificial earthquake was applied to a shaking
table modeled in the Unity environment for simulation. The results show that a control algorithm for a
smart base isolation control system can be developed using reinforcement learning based on the Unity

environment.
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Fig. 1. Concept of RL for structural control system
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Fig. 2. 3D ball balancing training with Unity
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Table 1. Types of Unity ML-Agetns brains

Brain types Description
Player Used for agent a(.:tlon test.mg by keyboard
mapping and input
Heuristic Hand-code the agent's logic by Decision class
Learning Used for agent training or trained agent testing
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