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Figure 6.11.

b. Assume that the fluorescent intensity of the two domains is different (H1,L1,H2,L2)
in membranes 1 and 2. Will it be possible to detect domains in membrane 2 by 
simple threshold filtering (intensity cutoff)? Will it be possible to detect 
the contour of islands in membrane 2? If yes, write down the restrictions on 
H1,L1,H2,L2 that enable these detections. 

 c. Discuss alternative experimental or computational tricks to improve domain de-
tection in the above case.

Answer 

                                        Figure 6.13.

 Figure 6.13 shows schematically the fluorescence intensity of an image line crossing an 
island of membrane 2 on top of membrane 1. From the Figure 6.13 it can be seen that 
separation of domains within island 2, using threshold 1, implies the following inequality: 

2 1 2 1 2 2 1 1L H H L H L H L . (6.18)

 Similarly, separation of the contour of island 2 from the background, using threshold 2, 
requires

1 2 1 1 1 2L L H H L L . (6.19)

 As an example, the figure illustrates the fulfillment of these conditions by the intensities 
(H1,L1,H2,L2) = (0.6, 0.4, 0.7, 0.3). Regarding Problem 6.2a, it is clear that domain detec-
tion by thresholding is not possible if 1 2H H  and 1 2L L  (but detection of island con-
tour is). Simply speaking, this result shows that domain detection in membrane 2 is pos-
sible if the intensity contrast is larger than that in membrane 1. In certain cases [34], we 
have found that membrane–solid interactions in membrane 1 are sufficient to alter do-


