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Abstract. Variances and correlations functions considering a non-Gaussian probability density function of the image intensity 
versus the surface slope, using Rect and Gaussian glitter functions, were calculated. The 1-D case for a variable detector line of 
sight angle and detector height was analyzed. The results showed a similar behavior of the curves for both glitter functions with a 
considerably higher values for the variances of the intensities of the image in the Rect glitter function because the Gaussian glitter 
function contains less energy.   

 

 

INTRODUCTION 

 

   The brightness function is useful to calculate some statistical properties of the sea surface through photographs because 
it describes the relationship between surface slopes and the intensities of the image. Using this function it is possibly to 
find an autocorrelation function of the intensity variations in the image and the autocorrelation function of the height of 
the sea surface under study, in this way it is available to calculate the wave spectrum [1, 2, 3]. In this paper, behavior of 
the variance and correlation functions were analyzed with 100m for detector height and using different length of the 
profiles of the surface, which correspond to 40 m, 80 m and 160 m of sea profile (N=2000, 4000 and 8000, respectively).  

 

 

METHOD 

   The variance of the intensities in the image using a Rect and Gaussian glitter function is defined by Eq. (1) and Eq. (2), 
respectively [3] 
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   The relationship between the correlation of the intensities in the image and surface given by the Eq. (3) [3] 
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                                                                      (e)                                                             (f) 

FIGURE 1. Variances of the intensities of the image versus the variance of the surface slopes using a Rect and Gaussian glitter functions 
with skewness of -0.463 and kurtosis of 0.215, left and right frames, respectively. Five incidence angles and differents points of sea 
profile longitude N=2000 (a and b), N=4000 (c and d) and N=8000 (e and f ). 
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FIGURE 2. Correlation functions of intensities of the image versus the correlations of the surfaces slopes for Rect and Gaussian glitter 
functions, left and right frames, respectively. Five incidence angles and differents points of sea profile longitude N=2000 (a and b), 
N=4000 (c and d) and N=8000 (e and f ).    
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   The comparison between the variances of intensities of the image versus the variance of the surface slopes considering a 
Rect and Gaussian glitter function are shown in Fig. 1.  The behavior of the curves looks similar for both glitter functions. 
The difference is in the values of the vertical axis only, when a Gaussian glitter function is considered.  This is because this 
function has less energy as it is expected due the mathematical form of the glitter functions. When the image of the glitter 
pattern is analyzed, the variance can be calculated, and with this value the variance of the surface slopes can be calculated 
using these curves or the theoretical relationships. Inversion of the curves for different incidence angles are taken account 
depending of the length of the profiles. The same case is observed when the detector change its height [3]. 

   The same behavior can be seen in Fig. 2 for the relationships between the normalized correlations functions of the 
intensities of the image versus the correlation function of the surface slope.  In these cases an inversion process is not seen 
when different lengths of the profiles are analyzed. When the length of the profile is of 2000 points the inversion process is 
easier for incidence angles of 50-30 degrees using both glitter functions. When N=4000 points the inversion process is 
possible to incidence angles of 50-40 degrees and when N=8000 points the inversion process is to incidence angles of 50 
degrees. Thus, these results shown us the best option to choose when we want to solve the inversion process. When the 
correlation functions of the intensities of the image are non-normalized the behavior of the curves can be seen like in Fig. 6 
of the reference [3]. 

 

CONCLUSION 

   The variance and correlations functions of intensities of the image curves have same behavior, it does not matter if the 
Rect or the Gaussian glitter functions are been applied. The values decrease in all the curves when the Gaussian glitter 
function is considered due to less energy contributions in comparison to Rect glitter function. When the length of sea 
profile increase it is difficult to take a value to do the inverse process for some angles. However, if we need analyze long 
sea profile we have to use the mean of the sea profile, each 1000 points where the results in [3] are good to realize the 
inverse process.  
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