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3D pose estimation of target based on ladar range image
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Abstract: In the target recognition of ladar, the accurate estimation of target pose can effectively simplify
the recognition process. The existing PDVA algorithm as a method of target 3D pose estimation is mainly
for ground structured targets. This method uses the planar normals of rigid targets as the vectors in the
positive direction of the axes in model coordinate system(MCS) to estimate the 3D pose angles of targets,
and its effectiveness has been verified by experiments. However, it is time consuming when determining
the positive direction vectors of the axes in MCS and affecting the efficiency of the algorithm. In this
paper, an improved PDVA algorithm was proposed and a method of clustering center neighborhood
discriminant (CCND) was used for accelerating the determination process of positive direction vectors of
the axes in MCS. The simulation experiments were performed with four military vehicle models. The
results show that the average running time of the improved PDVA algorithm only accounts for about 66%
of the PDVA algorithm, and it greatly improves the efficiency of target 3D pose estimation.
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Fig.1 Expression of the target pose angles
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Fig.2 Relationship between normals of target surface and MCS
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Tab.1 Pose estimation results of the four military

vehicle models with PDVA algorithm

Yaw angle/(°) Pitch angle/(°) Roll angle/(°)

Models
ME/(°) SE/(°) ME/(°) SE/(°) ME/(°) SE/(°)
Mo77 0.6940 0.6572 0.3364 0.3883 0.0142 0.0608
M730A1 0.3027 0.2600 0.3955 0.2367 0.0222 0.0730
LECRERC 0.2937 0.2245 0.6184 0.5680 0.1727 0.2797
FLACKP 1.3027 0.7948 0.9195 1.3345 0.4816 0.969 5
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Tab.2 Pose estimation results of the four military
vehicle models with IPDVA algorithm
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Fig.7 Relationship figure of the pose estimation results between PDVA algorithm and IPDVA algorithm with different percentages of point
nomals in the neighborhood of clustering centers: (a)—(d) the ME of pose estimation for models M977, M730A1, LECRERC
and FLACKP, (e)—(h) the SE of pose estimation for models M977, M730A1, LECRERC and FLACKP
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Tab.3 Comparison table of the average running
time between PDVA and IPDVA

algorithms

Yaw angle/(°) Pitch angle/(°) Roll angle/(°)

Models
ME/(°) SE/(°) ME/(°) SE/(°) ME/(°) SE/(°)
M977 0.6982 0.6610 0.3574 0.4083 0.0148 0.064 3
M730A1 0.3021 0.2616 0.4037 0.2540 0.0229 0.0731

LECRERC 0.2983 0.2275 0.6212 0.5705 0.1809 0.2849

FLACKP 1.2910 0.7900 0.8901 1.3251 0.4781 0.9798
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