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Biochemical Parameters Inversion of Leaf by Improved Whale Optimization Algorithm

SHI Ming', JING Xia'
(1. College of Geomatics, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: In order to improve the accuracy of leaf biochemical parameters inversion, we used the extended Fourier amplitude sensitivity test to
carry out the sensitivity analysis of broad-leaf radiative transfer model, and extracted the sensitive bands of chlorophyll, carotenoid, water and dry
matter. Based on the whale optimization algorithm(WOA), we introduced the improved chaotic sequence to initialize the population and produce
uniformly distributed individuals at first. Then, we introduced the nonlinear convergence factor and weight to improve the parameters of WOA,
and used the improved parameters to update individual positions, making the algorithm easier to traverse the whole world to find the optimal solu-
tion. We sorted the fitness values at the completion of iteration, and selected elite individuals with high fitness. We performed Gaussian perturba-
tion on elite individuals through perturbation probability to increase the probability of algorithm jumping out of the local optimal, and formed im-
proved whale optimization algorithm(IWOA). Finally, we compared the inversion accuracy of IWOA with that of the particle swarm optimization
algorithm. The results show that the accuracy of chlorophyll, carotenoid and equivalent water thickness inversion by IWOA is higher than that by
particle swarm optimization algorithm. This algorithm and band inversion model can predict biochemical parameters with higher accuracy, which
can provide certain theoretical and technical support for quantitative prediction of biochemical components content in vegetation leaves.
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