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Data fusion processing method of the joint radar and
photoelectric-theodolite based on Helmert
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Abstract: The accuracy of the measured ballistic coordinates in the shooting range are key technical
factors which determine the performances of the weapon system. In this paper, we used Helmert
methodology in terms of Helmert type for estimating variance component (HTEVC) and integrated
multi-station intersection least squares (MSI-LS) and HTEVC to process the joint radar and photoe-
lectric-theodolite measurements. The mathematical model and measuring geometry were introduced.
The estimation processes and models of HTEVC were illustrated. The method that integrated posteri-
ori estimation into the MSI model was investigated. Finally, the effectiveness and feasibility of our
method were certified by example data. The simulation results indicate the integrated MSI-LS and
HTEVC can achieve less than 1 m accuracy in X, H, and Z directions.
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odolite and flight target
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Fig.2  Space geometric relationship between radar,

photoelectric theodolite and trajectory
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multi station intersection method
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