Journal of System Simulation

Volume 34 | Issue 4 Article 18

4-19-2022

Idea of Infinitesimal Method-introduced Hybrid TT&C Resources
Joint Scheduling

Naiyang Xue
1.Graduate School, Space Engineering University, Beijing 101416, China;, 2163628670@qg.com

Dan Ding
2.Department of electronic and optical engineering, Space Engineering University, Beijing 101416, China;,
ddnjr@163.com

Hongmin Wang
2.Department of electronic and optical engineering, Space Engineering University, Beijing 101416, China;

Yile Fan
1.Graduate School, Space Engineering University, Beijing 101416, China;

See next page for additional authors

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

Cf 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 Paper 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/iss4/18
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss4%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages

Idea of Infinitesimal Method-introduced Hybrid TT&C Resources Joint Scheduling

Abstract

Abstract: Aiming at the study on the motion performance of a two-dimensional variable stiffness snake-
robot, a Simulink/Adams co-simulation model is established, and the effects of the damping coefficient,
the stiffness parameters and the angular frequency of the variable stiffness actuator on the motion
energy consumption are analyzed. To realize the synchronous control of joint trajectory and stiffness, a
motion controller based on two-layer CPG is proposed. The results show that the damping coefficient can
effectively reduce the proportion of starting energy consumption of the variable stiffness snake-like robot,
and the ratio of starting energy consumption increases with the stiffness parameter increasing at low
speed. The energy consumption of the variable stiffness snake-like robot has a peak value at high speed,
so the movement under this condition should be avoided.
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Idea of Infinitesimal Method-introduced Hybrid TT&C Resources Joint Scheduling
Xue Naiyangl, Ding Danz*, Wang Hongminz, Fan Yilel, Liu Zhongqian1

(1. Graduate School, Space Engineering University, Beijing 101416, China;

2. Department of electronic and optical engineering, Space Engineering University, Beijing 101416, China)

Abstract: To address the issues related to the mixed hybrid telemetry, track and command(TT&C)
resource, including multiple attributes, large differences in preferences and scheduling conflicts when
resources are limited in joint scheduling, on the basis of the description method in the single system
TT&C network scheduling research, the characteristics of the hybrid TT&C task requirements are
analyzed and the standardized description of the hybrid TT&C resource scheduling task requirements is
provided. With the goal of maximizing the return value of TT&C scheduling, a hybrid resource joint
scheduling model is established. A solution strategy based on an improved genetic algorithm is proposed
by introducing the idea of infinitesimal method and applying an extended multiplexing method for the
available arc segments. The simulation results show that the proposed model and the corresponding
conflict resolution algorithm can effectively improve the mission satisfaction rate and scheduling revenue.
Keywords: telemetry, track and command(TT&C); joint scheduling of hybrid TT&C resources;

infinitesimal method; scheduling revenue; mission satisfaction rate
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Fig. 2 Resource attribute structure definition diagram
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Fig. 5 Overview of measurement and control resources and satellite distribution in scene
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