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High-precision Digital Surface Model Inversion Approach in
Forest Region Based on PolInSAR
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Abstract: The general method for inversion of Digital Surface Model (DSM) in forest region has great errors
due to the inestimable waves’ penetration depth. For this problem, an approach to inversion of high-precision
DSM is proposed. First, the phases of high and low scattering phase centers of the waves in forest are obtained
by maximizing the phase separation of the coherence optimization. Then, the normal height variation models of
the high and low scattering centers with extinction factors are constructed. According to the models, the least
penetration depth of the waves in forest is acquired. Eventually, by implementing the interferometric technique
on the phase of high scattering phase center, a coarse DSM is retrieved, and a high-precision DSM is developed
by compensating the least penetration depth to the coarse one. The validation of the method is investigated by
simulated datasets of PolSARpro under different tree species and different forest heights and by airborne real
datasets. It shows that the proposed method can improve the accuracy on the inversion of DSM effectively in
forest region.
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