CHAPTER 8

Result, Conclusion, Limitations and Future Scope

8.1 Result

The proposed algorithm was tested on more than ten target image and their corresponding
reference image. The dataset of satellite image taken from San-Jose-Costa-Rica-Latin-
America. The cloudy pixels are detected & removed correctly in the target image from
the reference image using the proposed automated cloud detection and removal
algorithm. Figurel (a) shows the reference image & Figurel (b) shows the cloudy subject
image which is to be corrected with respect to the reference image.
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Fig 8.1(a)Subject Image; (b) Reference Image (c) Grayscale image of Subject image

(d) Grayscale image of Reference image
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Fig 8.2: Pixel intensity value of Subject Image
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Fig 8.3: Pixel intensity of reference Image
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The detected cloud is removed & replaced with data from the image acquired at
different time series for same location. To remove the cloudy pixel from the subject
image the new automated cloud detection and cloud removal (ACDCR) algorithm is

applied. The final cloud-free image is shown in Figure below.

Fig 8.4: (a) Subject Image; (b) Reference Image-1; (c) Reference Image-2
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Gray scale image of (a) Subject Image; (b) Reference Image-1; (c) Reference Image-2 is
as follows:
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Fig 8.5: Gray scale image of (a) Subject Image; (b) Reference Image-1; (c) Reference
Image-2
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Fig 8.6: Pixel intensity of (a) Subject Image; (b) Reference Image-1; (c) Reference

Image-2
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Fig 8.7: (a) Cloud-free Image; (b) Pixel intensity of cloud-free image
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Fig 8.8: (a) Histogram of Subject Image; (b) Histogram of Cloud_Free Image
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8.2 Accuracy Test

The quality of image can be assessed with the use of Root Mean Square Error
(RMSE)

> 2 [RG )=, DF

RMSE = |-

MXN

Where R represent the Reference Image, S represent Subject Image and (i,j)

represent the image coordinates of Reference and subject image respectively.

The value of RMSE is higher in corrupted image and is less in the uncorrupted
images. This shows that, cloud-free image represents better information compared to
subject image and reference image.

Comparative statement of existing algorithm with the proposed ACDCR

SI No. Algorithm RMSE

1 Mean 11.1595

3 Radiometric Normalization 11.1038

2 Modified Maximum Averaging 10.8451

4 Automated cloud detection and 9.4516
cloud removal (ACDCR)

Table 8.1: Accuracy Test
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8.3 Conclusion

The ACDCR algorithm described is an automatic method to detect cloudy pixel in
the satellite subject image and the detected cloudy region is removed & replaced by the
reference image of same location. The missing information in the subject image is
reconstructed from the reference image. As the approach is based on the pixel-to-pixel
comparison, it produces a better image. This method was tested for various input images
and their corresponding reference images.

8.4 Limitation

The major limitation of this research proposal is listed below:

» The live satellite images are not frequently available for a continuous time period.
» To work with large data set, a high-end machine is required.
» The variability of land, cloud is observed as the change in the general pattern. So

it is difficult to set the threshold value for all the potential cases.

8.5 Future Work

» The proposed research is based on pixel-to-pixel evaluation on satellite imagery
for the purpose of detection and correction of cloudy region in the images. The
proposed approach works properly for large and thick cloud coverage area.

» The research may further be extended for identifying and removing thin and small
cloud coverage area.

» The research may further be extended for identifying cloud shadow coverage area.

» The research may also be extended for classifying between clouds and the object

on the earth whose appearance is same as cloud.
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