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Parameter estimation of conical warhead target based

on 3D point cloud

Chen Xiao, Shi Zhiguang, Yang Weiping, Ling Jianguo
(Automatic Target Recognition Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: Take the shape, orientation, location estimation and recognition of the target object, which is
based on the laser imaging radar 3D point cloud, as the application background. According to the
characteristics of the warhead shape, model it as a cone approximately, and characterize it by 6
parameters. The estimation method of conical target parameters by the L—-M (Levenberg- Marquardt)
algorithm was put forward, which were based on LADAR 3D point clouds, and pointed out that this
method could also be used for the recognition of conical target. The result of the simulation experiment
shows the relationship between the estimation errors of parameters with the distance resolution and point
cloud scale of the laser radar separately. The simulation and experimental results show that, this method
could accurately estimate the parameters of conical warhead target in a certain observation distance
resolution, and according to the optimization results of objective function and the obtained parameters the
target could be identified.
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Fig.1 Cone in space
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Fig.2 Direction of cone’s symmetry axis
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Fig.3 Performance of semiapex angle estimation
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Fig.4 Performance of orientation estimation
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Fig.7 Measured data of real geometric solid
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Fig.8 Depth image of measured data of real geometric solid
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Tab.1 Estimation result of various geometric solids
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