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Abstract

The Kalman Filter transforms the phase unwrapping problem into state estimate issue to deal
with phase unwrapping and noise eliminating at the same time. The true phase is obtained
through establishment of the dynamic equation and observation equation, noise variance of ob-
servation equation is determined by the value of coherence image in the original method. In this
paper, noise variance is determined by three kinds of different quality maps, then the Extended
Kalman Filter phase unwrapping is implemented, using InSAR data to do the experiment in the
steep and flat terrain. Through comparing and analyzing the phase unwrapping results, it is veri-
fied that the result using phase derivative variance map is more reliable in the steep terrain, but in
the flat terrain, the result using pseudo-coherence map is more precise.
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Figure 1. Interferogram
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Figure 2. Phase derivative variance unwrapped result
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Figure 3. Pseudo-coherence coefficient unwrapped result
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Figure 4. Maximum phase gradient unwrapped result
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Figure 5. (a) Phase derivate variance map; (b) Pseudo coherence map; (c) Maximum phase gradient map
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Figure 6. (a) Phase derivative variance discontinuous points map; (b) Pseudo-coherence coefficient discontinuous points
map; (c) Maximum phase gradient discontinuous points map
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Table 1. Three quality maps phase unwrapping results’ number of discontinuous points and ¢ value
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Figure 7. Interferogram
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Figure 8. Phase derivative variance unwrapped result
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Figure 9. Pseudo-coherence coefficient unwrapped result
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Figure 10. Maximum phase gradient unwrapped result
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Figure 11. (a) Phase derivate variance map; (b) Pseudo coherence map; (¢) Maximum phase gradient map
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Figure 12. (a) Phase derivative variance discontinuous points map; (b) Pseudo-coherence coefficient discontinuous points
map; (c) Maximum phase gradient discontinuous points map
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Table 2. Three quality maps phase unwrapping results’ number of discontinuous points and ¢ value
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