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Abstract: Robot operating system (ROS) is an open source meta-operating system, which can provide a structured communication layer
based on message mechanism on heterogeneous computing clusters. In order to improve the real-time and reliability problems of data
distribution in ROS1, ROS2 is proposed with data flow oriented data distribution service mechanism. This study adopts the method of

« JEGTUH KR S ATR TR (2019YFB1309900); [ 5K B AR F} 27 4k 42 (61876111); RHEL A3 e 55 fik 1 & BL-JE AR L 55 3
(00620530290073); T AR TE K 2248 X R 2EWFFE I H (0062155087)

Foundation item: National key Research and development program (2019YFB1309900); National Natural Science Foundation of
China (61876111); Capacity Building for Sci-Tech Innovation-Fundamental Scientific Research Funds (00620530290073); Research Fund
from Academy for Multidisciplinary Studies of Capital Normal University (0062155087)

AL TG A A T7 5 7 RBURY 24 G 50 X s TR AR A A

R I ] : 2020-08-30; & U5 [A): 2020-10-26; K I [A]: 2020-12-19; jos 754k H ik A): 2021-02-07



FAE 50 @) 3038 700 ROS2 #0484 KR4 XA L 54 1819

probability model test and analysis, validates real-time and reliability of the ROS2 system. Firstly, a data flow oriented ROS2 data
distribution service system of communication formal validation framework is put forward, and the communication system module
probabilistic timed automata model is set up. Secondly, probabilistic model detector PRISM is used to verify the real-time and reliability
of ROS2 data flow oriented data distribution service through parameter analysis of data loss rate and system response time. Finally, based
on retransmission mechanism, quality of service (QoS) strategy analysis, through the set up and adjust service quality parameters,
different data requirements and quantitative performance analysis of transmission mode are achieved, providing the reference for
application designers based on ROS2 and distributed data distribution service based on the data flow of formal modeling, validation, and
quantitative performance analysis.

Key words: ROS2; data distribution service; QoS; probabilistic timed automata; PRISM; formal modeling and analysis
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Fig.5  Probabilistic time automata model of data subscription node
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Fig.8 System reliability in Reliable communication mode
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Fig.9 System reliability in Best-effort communication mode
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Fig.10 Influence of QoS policy on system responsetime
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