Notes on:
P. Bryant and R. Brown, “Lyapunov exponents from observed time series,” Physical Review Letters, Vol 65, no 13, 24 September 1990, pp 1523 – 1526.

The important points about Lyapunov exponents are:

1. the exponents are the indicator of dynamical chaos,

2. these are the characteristics of the attractors and are independent of the given orbit or initial condition

3. determining the exponents from the time series for a nonlinear system is difficult task.

The difficulties in determining all the Lyapunov exponents are:

1. difficulty with the reconstruction of the phase-space from the time series (which measures just one of the variables). The number of dimensions for the dynamical system is not known.
2. presence of noise

3. the length of the time series

4. many others will be listed as I read more !!!
A couple of algorithms are available for to compute the largest of the exponents. The largest Lyapunov (positive) exponent is used as the indicator of the presence of chaos. As the orbit evolves with the initial condition, over a larger time interval, it was seen that the largest value of the exponents dominates the convergence or the divergence of the system.

Given:

Scalar time series:
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The state-space (or the phase state space) is constructed from the above scalar time series as:
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