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Research on Multiplicity of Solution in Space Camera Image Motion
Measurement Based on Images from TDI Sensor Overlapped Area
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' Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China
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Abstract The multiplicity of solution in image motion estimation method based on images captured by overlapping
time delay integration (TDI) imaging sensors is addressed, and a method to eliminate the multiplicity of solution by
taking the optimum of smoothness evaluation function as the only solution of image motion is proposed. The existence
of the multiplicity of solution is analyzed. An evaluation function is proposed to evaluate the smoothness of each
solution, and the minimized evaluation function is taken as the optimal solution of image motion. The optimum is
found by using the conjugate gradient method (CGM). A single-solution result is obtained with an error of 0. 13 pixel,
showing that the added smoothness evaluation function is feasible to solve the problem of multiplicity of solution in
image motion measurement.
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Table 1 Performance comparison of the three unconfined nonlinear optimization algorithms

SD QN CG
Global convergence Ac/WP/A Ac /WP Ac /SWP
Rate of convergence Slowest Fastest Intermediate
Resource consumption Small Large Intermediate

(SD: Steepest descent method; QN: Quasi-Newton; CG: Conjugate Gradient; Ac: accurate linear search; WP: Wolfe-Powell

search; A: Armijo search; SWP: Strong Wolfe-Powell search; ‘/’means ‘or’)
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Table 2 Simulation experiment parameters
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