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Introduction
• Chaos theory was developed to understand the dynamical systems with randomness over time in a better
way [1].
• We analyse the time series of solar irradiance measurements using chaos theory.
• One year data from the weather station located at Nanyang Technological University (NTU) Singapore with
a temporal resolution of 1 minute is employed for the study.
• This study will greatly assist in fixing the number of previous data required for solar irradiance forecasting [2].

False Nearest Method
• The dynamics of time series (x1, x2, . . . xn) are fully captured or embedded in the m-dimensional phase space
as shown below

(x1, x2, . . . ) −→ {(x1, x2, . . . , xm), (x2, x3, . . . , xm+1), . . . }

• Identify the nearest vector to a given vector in the phase space for a dimension m based on the euclidean
distance.
• Determine the ratio dm+1/dm for the same pair of vectors in both the dimensions m and m+ 1.
• Check whether the ratio is greater than the threshold value. If it is greater, the neighbour is considered as
false.
• Repeat the procedure with all the vectors in phase space and find the percentage of false neighbours for each
embedding dimension by comparing with one higher dimension
• Increase the embedding dimension and repeat the procedure until the percentage of false neighbour drops to
a lower value which will be the dimension required for the prediction model.

Conclusions
• Our experiments revealed that
the optimum dimension required
for solar irradiance is 4 for both
samplings.
• This indicates that a minimum
of 4 dimensions is required for em-
bedding the data for the best rep-
resentation of input.

Results

Figure 1: We compute the FNN Plot for the solar irradiance measurements
at NTU Singapore for the year 2010.
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