Journal of System Simulation

Volume 34 | Issue 4 Article 1

4-19-2022

A DEVS-based Formal Description Method for Complex Product
Behavior Models

Qingquan Lin
Department of Automation, Tsinghua University, Beijing 100084, China;, Iqg_adcefot@163.com

Jiaran Yang
Department of Automation, Tsinghua University, Beijing 100084, China;

Heming Zhang
Department of Automation, Tsinghua University, Beijing 100084, China,;, hmz@mail.tsinghua.edu.cn

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Invited Papers & Special Columns is brought to you for free and open access by Journal of System Simulation.
It has been accepted for inclusion in Journal of System Simulation by an authorized editor of Journal of System
Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol34
https://dc-china-simulation.researchcommons.org/journal/vol34/iss4
https://dc-china-simulation.researchcommons.org/journal/vol34/iss4/1
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages

A DEVS-based Formal Description Method for Complex Product Behavior Models

Abstract

Abstract: For the online optimization of pedestrian flow control in subway station, an algorithm frame for
pedestrian flow control in subway station based on machine learning is designed. The pedestrian flow
control process of a subway station during morning rush hour is selected,and the agent-based model is
built to simulate the control process. The training data is collected through the multiple runs of the model,
which is used as the input of deep reinforcement learning network, and the mature net is obtained
through adequate training to provide the optimizing scheduling policy. Linking the actual data with the
mature net to realize the real-time schedule optimization of subway pedestrian flow control. Simulation
experiments show that the framework of the deep reinforcement learning can realize the on-line
optimization and the performance is better than traditional algorithm.
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A DEVS-based Formal Description Method for Complex Product Behavior Models
Lin Qingquan, Yang Jiaran, Zhang Heming

(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: The multi-resolution formal description based on discrete event system specification (DEVS)
has the ability of hierarchical and structured description, but the description of the intelligent behavior
inside the module is relatively lacking, while Agent-based modeling can describe the characteristics of
individual perception, behavior, communication, cooperation, learning and evolution. Under the
framework of multi-resolution modeling, DEVS and Agent model descriptions are combined to provide
the description capabilities for events, behaviors, mechanisms, etc. Based on the description of multi-
resolution DEVS models, a formal model description method with coupling closure is proposed , which
includes the description of the multi-resolution entity-level atomic model and the description of the
multi-resolution system-level coupling model. According to the characteristics of the framework, the
modeling process is standardized and realistic modeling cases are used to verify the effectiveness of the
description framework.

Keywords: complex product; multi-resolution modeling; behavior modeling; discrete event system
specification (DEVS); formal description
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