Comment on Kevin’s and Heiko’s notes on sample sizes





When interpreting Kevin’s and Heiko’s working notes it may be worth knowing the following.





The distribution for L-look coherence and formulae for its moments are given in Oliver & Quegan (1998). For areas with true coherence � EMBED Equation.2  ��� ~ 0 (for example, most forested areas), the estimate, r, of |� EMBED Equation.2  ���| has a bias given by


� EMBED Equation.2  ���						(1)


and


� EMBED Equation.2  ���						(2)


so


var(r) = � EMBED Equation.2  ���.					(3)


Hence the coefficient of variation of r is


CV(r) = � EMBED Equation.2  ��� = 0.523.					(4)


Note that this is independent of L so we don’t get better accuracy by increasing the number of looks.


(NB. these formulae are more complicated when the true coherence is non-zero.)





So, if most of Kevin’s results are for forested areas, we expect the observed SD to settle down to 0.46 /� EMBED Equation.2  ���.  His results suggest that the effective number of looks in the coherence estimates is varying between 10 and 14.  


Note that Kevin is in fact estimating the intrinsic variability in the population, given by (3). However, the settling down in SD(r) he shows does not tell us about acceptable accuracy, only about the number of samples needed to estimate the population SD. We estimate r by averaging measured coherence values.  If there are N independent coherence values, then the SD of the average is given by � EMBED Equation.2  ���.  If we want this to be a small proportion of � EMBED Equation.2  ���, say p, we must set 


� EMBED Equation.2  ���


which implies � EMBED Equation.2  ���.  For example, if p = 10%, N = 27.  This suggests that 20 pixels is on the low side for estimating r, particularly for low values of r.  It represents an SD in the estimate of 11.7 x � EMBED Equation.2  ���.  Note also that there is some correlation between the pixels (Jiong Jiong has measured this as about 0.5 at lag 1 in both range and azimuth for 80 pixel coherence; the corresponding value for 20-pixel coherence is 0.2; working note to follow) so the observed SD will in fact be larger than in the calculation above (marginally so for 20 pixel coherence but significantly so for 80 pixels).





The reason why Kevin’s results for the SD(r) of coherence settle down to an approximately constant value while those for SD(I) do not is because the true coherence for almost all the areas he is looking at is small.  Hence all the regions have a similar � EMBED Equation.2  ���, given by (1), so all have a similar SD (see (4)).





In contrast, Kevin’s results imply considerable variation in the mean intensity values. For L-look data, CV(I) = 1/� EMBED Equation.2  ���, so that SD(I) = � EMBED Equation.2  ���.  This is the intrinsic variation in the dat
