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Examination of Remote Sensing - Mathieu Fauvel

3 Histogram stretching with saturation (/4 pts) x f(x). M. 255. Q. 0 m. 0 q. Figure 2: Histogram stretching. In the labwork 1, for the visualization of color composition, ... 
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Multiple choice questions (/6 pts)



+1pt for right answer, -0.5pt for false answer and 0pt for no answer. One right response by question. 4
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Figure 1: Spectral signatures. Questions 1. On figure 1, which is the spectral signature that corresponds to water? a=s1, b=s2, c=s3 and d=s4. 2. On figure 1, which is the spectral signature that corresponds to woody vegetation? a=s1, b=s2, c=s3 and d=s4. 3. On figure 1, which is the spectral signature that corresponds to sparse vegetation? a=s1, b=s2, c=s3 and d=s4. 4. On figure 1, which is the spectral signature that corresponds to bitumen? a=s1, b=s2, c=s3 and d=s4. 5. A pixel x has the following reflectance values in the visible and near infra red: λ (µm) 0.45-0.52 0.52-0.60 0.63-0.69 0.76-0.90 x 0.8 0.2 0.1 0.0 In a “true color” composite color image the pixel will appear a=white, b=red, c=blue and d=gray. 6. The value of the NDVI of the previous pixel is: a=-1, b=-0.2, c=0 and d=1.
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PCA based Tikhonov regularization (/10 pts)



The Tikhonov optimization problem for the estimation of the inverse of the covariance matrix of class i is : 



2 ˆ i Ai − I ˆ i = min A



+ kΓi Ai k2



Σ 







(1)



Ai



ˆ i the empirical covariance matrix of class i and Γi a matrix that gives preference to some solution. In this with Σ work, we will consider a particular form Γi : 







Γi = Qi Ψi Qti with Ψi = diag 0, . . . , 0, +∞, . . . , +∞  | {z } | p



{z



d−p



 }



ˆ i and qi1 (resp. qid ) is the eigenvector where Qi = [qi1 , . . . , qid ] is the orthonormal matrix of eigenvectors of Σ corresponding to the largest (resp. lowest) eigenvalue. ˆ i and p in the following form: 1. Prove that Ai can be written is terms of eigenvector/eigenvalue of Σ ˆi = A



p X



t ˜ ˜ −1 ˜ t λ−1 ij qij qij = Qi Λi Qi .



j=1



˜ i and Λ ˜ i. Write Q 2. Compute the condition number associated to the inverse problem (1). 3. Implement the regularization with matlab (training, cross_validation and testing). Apply it on the two data sets (multispectral and hyperspectral): plot the overall accuracy in function of the parameter using the cross-validation technique and select the optimal value of p.
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Histogram stretching with saturation (/4 pts) f (x) 255
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Figure 2: Histogram stretching. In the labwork 1, for the visualization of color composition, you have stretched the data between 0 and 255 using the following function: (x − m) f (x) = 255 × . M −m This approach is sensitive to noise and not optimal in term of contrast enhancement since the maximum and minimum of the spectral channel can be outliers of the true distribution of image. In this work, you will implement the following stretching function (see figure 2):   



255 if x > Q 0 if x < q f (x) = .   255 × (x−q) otherwise Q−q Q and q will be computed so that the first 2 percent and the last 2 percent of the data range are not considered. The matlab function prctile will be useful. Write a matlab function with input arguments the image and the three bands to visualize. 2
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On the above figure, which is the histogram that corresponds to the his- togram of the NDVI computed on the left color image? a=ndvi1, b=ndvi2, c=ndvi3, ...
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Infrared. 1. In the figure above, the data are in a= reflectance, b= nanometer, c= without unit, d= micrometer. 2. In the figure above, the class corresponding to ...
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