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Real-time Performance Analysis of Intelligent Unmanned Vehicle System Based on Absorbing
Markov Chain
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Abstract With the advancements of artificial intelligence technology and the development of human-cyber-physical systems.,in-
telligent unmanned vehicle systems are becoming the forefront of the new generation of artificial intelligence research. The intelli-
gent unmanned vehicle system performs real-time decision based on vehicle and environmental data to control the unmanned vehi-
cle. Therefore, the intelligent unmanned vehicle system has high real-time performance requirements. Analysis of the real-time
performance of the system is one of the methods to ensure the safety and reliability of this kind of system. In order to analyze the
real-time performance of the intelligent unmanned vehicle system, this paper takes the intelligent unmanned vehicle lane changing
system as a scenario. First,the MARTE model is used to model the intelligent unmanned vehicle lane changing system,and the
performance requirements parameters are added in the early system design. Then, through model transformation, the MARTE
model is transformed into an absorption Markov chain. Finally, the relevant theories and formulas of the absorption Markov chain
are used to comprehensively estimate the real-time performance indicators of the intelligent unmanned vehicle system,and analyze
the key modules that affect the real-time performance of the entire system. The experimental results show that the model and
analysis method proposed in the article can better analyze the real-time performance of the intelligent unmanned vehicle system.
The analysis found that the accuracy and response time of the intelligent modules in the system restrict each other,and it is neces-
sary to find a balance between the two in different operating scenarios to obtain better real-time performance.

Keywords Intelligent unmanned vehicle system, MARTE model., Absorbing Markov chain,Real-time performance analysis
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Table 2

Response time

System Module Response Time/s
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TrajectoryTracking 1.1749
Motion Control 0.9327
DataTransmission 0.3275
System 7.9149

M BRI BT A5 Rk E AR THE BETE N 42 R e i S I

PEVERE @ 28D R G R BB A RE I . A e AR SR 23

TR RS 0 I R R T G 3 O N (R B R . S
SRR 3 A,

3 YIGRA X M 2 55 i S I (] 4 52

Table 3 Influence ofepoch on accuracy and response Time

Epoch Accuracy/ % Response Time/s

5 81.8 0. 44
10 84.7 0. 47
20 86.0 0.56
30 86.3 0.74
40 86.4 0.96
50 87.1 1. 44
60 86.8 3.01
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