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Motivation
1. The mobile robots with chaotic characteristics of topological 
transitivity and sensitive dependence on initial conditions can 
meet the need of performing the specific types of missions. 

2. There is a lack of systematic research on the system 
parameters and the chaotic and random characteristics of the 
variables used.

3. We want to select the optional values of the system 
parameters and chaotic variables with the best random 
performance to construct a chaotic robot to produce the 
trajectory with higher randomness and coverage rate. 



Main idea
1. The coverage rates of the trajectory generated by the 
chaotic robot, which are constructed by different values of 
parameters and variables, are different at the same time; they 
are also distinct under the same set of values due to 
sensitivity characteristics. 

2. Selecting the parameter values for chaotic system is a 
complex problem. Any method is not enough to determine the 
best value range. Therefore, it is necessary to 
comprehensively consider various methods to determine the 
system parameter values.



Method
1. We introduce a comprehensive selection strategy based on 
the Lü system to gradually determine the optional value range 
of its parameter value. 

2. We study the change in chaotic performance with the 
system parameter value varying by analyzing the dissipative 
system, the Lyapunov exponents, the phase plane, and the 
Pearson correlation coefficients of the variables. 

3. We construct a chaotic mobile robot by combining the Lü 
system using the chosen chaotic variables and the parameter 
values with the kinematic equation of the robot to perform the 
CCPP task for the specific types of missions.



Major results
 Value range of parameter c of being a dissipative 
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Major results (Cont’d)
 Analysis of LE spectrum of the Lü system

The good range of the parameter: c∈[14, 35]



Major results (Cont’d)
 Analysis of phase plane

Fig. S4 The phase planes of x-z at each integer value of system c of the Lü system (c∈[14, 35])

The good range of the parameter: c∈[20, 28]



Major results (Cont’d)
 LE analyzing

The good range of the parameter: c∈[24, 27]



Major results (Cont’d)
 Pearson correlation coefficient



Major results (Cont’d)
 Pearson correlation coefficient

The good range of the parameter: c∈[24, 25]

The good variables of the system: x or y



Major results (Cont’d)
Construction of the chaotic mobile robot



Major results (Cont’d)
Coverage performance evaluation of chaotic robot



Major results (Cont’d)
Coverage performance evaluation of chaotic robot



Conclusions
1. It is easier to generate the coverage trajectory with 
good randomness and high coverage rate to choose the 
Lü system as the construction equation of the chaotic 
robot due to its better chaotic performance and 
randomness.

2. Combining the deterministic system, phase plane, LE

index, and Pearson correlation coefficient can gradually 
reduce the selection range of parameters and finally 
determine the best values of parameters and variables to 
construct a chaotic robot with high randomness and 
coverage rate.



Conclusions  (Cont’d)

3. The system parameters and variables with a high 
coverage rate can be chosen by considering only the 
chaotic characteristics and randomness of the system 
and variables.

4. The system can also obtain better distribution 
characteristic of individual variables in the positions 
where the parameter combinations have a lower value of 
LE and the average coverage rate is low. The value of 
the average coverage rate is basically consistent with 
that of LE.



Conclusions  (Cont’d)

5. This method is universal. It is applicable not only to Lü 
and Lorenz systems, but also to Arnold, Rössler, Chua 
and other three-dimensional chaotic systems that can be 
used to construct the chaotic robot to perform the CCPP 
task.
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