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Abstract: An exact maximum likelihood error estimation algorithm based on unbiased converted measurements ( UCM-
EML) was proposed in order to estimate systematic errors of a MMW radar/IR imaging composite system accurately. An er-
ror estimation model was formulated based on measurement noises in polar coordinates, then the criterion function and the
corresponding negative log likelihood function were given. The algorithm was implemented using a recursive two-step opti-
mization that involves a modified Gauss-Newton procedure. Simulation results show that the UCM-EML algorithm is better
than the exact maximum likelihood (EML) algorithm and the modified exact maximum likelihood ( MEML) algorithm on
performance and convergence rate.
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Fig.1 Geometry of system errors
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Table 1 The computation cost of the algorithm
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x2 ARGEETNRERENFELER (EBRENEMA m, FERENBMLA rad)

Table 2 System error registration results under different standard deviations (range deviation/m, angle deviation/rad)
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Table 3 Computation time comparison

T A UCM-EML(s) MEML(s) EML(s)
K=5 0.025 0.211 0.123
K=15 0.048 0.52 0.27
K =50 0.129 1.59 0.78
K =100 0.24 3.13 1.53
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