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Constructing the Agent Discrete Simulation Based on DEVS Atomic Model

Abstract

Abstract: In order to resolve the nonlinear and ill-posed inverse problem of the image reconstruction of
electrical capacitance tomography (ECT), an image reconstruction algorithm based on one-dimensional
convolutional neural network (1D CNN) is presented. The nonlinear mapping relationship between the
independent measurement value of ECT system and the gray value of reconstructed image is established
by 1D CNN. Six typical flow regimes with random distribution are obtained by the finite element simulation
software and a 1D CNN is successfully trained. Simulation and static experiments are carried out and the
reconstructed images using linear back projection, Landweber iterative algorithm and 1D CNN are
compared. Experimental results show that the 1D CNN algorithm has good generalization ability and the
quality of reconstructed images by 1D CNN is obviously improved compared with the other two
algorithmes.
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Constructing the Agent Discrete Simulation Based on DEVS Atomic Model
Wang Xiaohan'?, Zhang Lin'*, Laili Yuanjunl’z, Xie Kunyul’z, Hu Tingchun1

(1. Beihang University, Beijing 100191, China; 2. Engineering Research Center of Complex Product Advanced Manufacturing Systems,
Ministry of Education, Beijing 100191, China)

Abstract: Agents are difficult to be directly modeled and simulated due to the complexity of their own
interaction and learning behaviors. Aiming at the common problems in the discrete simulation of the
agent, the event transfer mechanism of the discrete event system specification (DEVS) atomic model is
applied to express the interaction and learning of an agent. Through the interaction mode of the agent,
the transfer control of multi-state external events, the port connection mode, as well as the introduction of
reinforcement learning event transfer representation, a discrete simulation construction method of the
agent based on the DEVS atomic model is provided. The simulation verification is carried out in the grid
world and the cart-pole environment. The experimental results prove the feasibility and effectiveness of
the proposed method in constructing the interactive and learning behaviors of the agent.

Keywords: agent; discrete event system specification(DEVS); discrete simulation; reinforcement learn-

ing; state transition; atomic model
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Fig. 5 Simulation path of a single agent in grid world
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