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Abstract: A multi-target positioning system based on a digital elevation model is proposed to realize
the accurate positioning of multiple targets using the on-board optoelectronic equipment of an UAV.
A multi-target positioning model based on the target vector is developed. The pixel coordinates of each
target in the field of view are obtained through target detection. The boresight vector of each target
can be obtained. The measurement data of each sensor in the drone and optoelectronic reconnaissance
platform are combined to calculate the geographical position information of each target. For a flight
height of 3000 m, the experimental results show that the positioning error for the main target is ap-
proximately 16 m, whereas that for the secondary target is approximately 26 m. The effect of the im-
proved filtering model is analyzed. After filtering, the positioning error of the main target is reduced
to 7 m, whereas that of the secondary target is reduced to approximately 11 m. The verification of the
flight experiment demonstrates that the engineering effect is basically consistent with the simulation
experiment result. This method has the advantages of good real-time positioning, a small error, and

facile engineering application.
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Tab. 2 Data in geo-location program
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Tab. 3 Location error
Main target Sub-targetl Sub-target2 Sub-target3 Sub-target4
/() 124.352 3 124.362 0 124.355 2 124.355 4 124.349 3
/() 42.070 8 42.069 9 42.081 4 42.073 2 42.076 2
/m 227.31 363. 49 256.73 234.42 325.74
/m 0 136.18 29.42 7.11 98. 43
RMS 16. 56 212.06 60.51 37.12 156.53
RMS 16. 53 33. 36 32.28 31.15 32.61
RMS 16. 47 25.11 24.97 25.12 26. 34
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