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Abstract In order to solve the problems of low dynamic complexity and high correlation between generated sequences in existing
spatiotemporal chaotic systems,two-dimensional dynamic coupled map lattices system based on m-sequences and spherical cavity
is proposed. The improved m-sequence is used to construct an iterative matrix, which is used to determine the index and perturba-
tion symbol of the coupled objects of each lattice in the iterative process. The piecewise chaotic mapping constructed through a
spherical cavity introduces controllable perturbations to the chaotic sequence. The dynamic characteristics of the system are evalua-
ted by bifurcation diagram, regression mapping, Lyapunov exponent and K-entropy, while the correlation, uniformity, random-
ness of the generated sequence and the computational complexity of the system are tested and verified. Simulation experiments
and comparative analysis show that the system exhibits rich nonlinear dynamical behavior and superior performance metrics,in-
cluding period doubling and bifurcation phenomena, with potential applications in data encryption,image encryption, and S-box
generation.
Keywords Chaotic system, Two-dimensional coupled map lattices, m-sequence, Dynamic characteristics, Spherical cavity
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Table 1 Linear complexity
Linear complexity
Length-N LSFR-K
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10t 13 8191 10t
10° 13 8191 10°
105 16 65535 10°
108 16 65535 108
108 19 524287 108
107 19 524287 107
107 23 8388607 107
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Table 2 Partial feedback coefficients for m-sequence
LSFR-K Maximum cycle F.c.cdback
length coelficients(Oct)
10 1023(>10%) 2011,2033,2157,2443,2745
14 16 383(>10%) 42103,51761,55753,60153
17 131071(>10% 400011,411 335,444 257
20 1048575(>106) 4000011,4001051,4004515
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Table 3 NIST randomness test results

No Statistical-test P-value Proportion
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Table 4 Computational complexity analysis results

2D-System Time/s Space/MB
NLCML 2.9586 0.2695
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