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Abstract: Laser radar can obtain the three-dimensional shape information of objects, which is an effective
method to identify vehicle on complex ground. A fast laser radar target recognition method based on
projection dimension reduction was proposed in this paper. Firstly, the suspected target area was extracted
and tested from the scene. Then the digital surface model (DSM) data was obtained. Finally, the
combination of contour similarity measure value and the similarity of size measurement acted as the
matching recognition criteria for target recognition. The experiments were performed by using the
simulated point clouds data of 8 ground armored targets. The results show that the type recognition rate
of this method is above 90%, and the real-time performance is far superior to the traditional algorithms.
In view of the practical application, the influences of point cloud spatial resolution and laser radar system
noise on target recognition were further studied.
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Fig.1 Flow chart of recognition algorithm
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Fig.3 Double wedge scanning point cloud distribution
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Tab.1 Results of combination recognition criteria

NNPROD criteria Combination criteria

Target
IR FIR LIR IR FIR LIR
ABRAMS 1.0 0 0 1.0 0 0
BRDM 1.0 0 0 1.0 0 0

CITRXM 0.83 0.17 0.08 0.87 0.13 0.08
FORDGT 0.88 0.12 0 0.88 0.12 0
GMC 0.82 0.18 0.08 0.82 0.18 0.08
HUMMER 1.0 0 0 1.0 0 0
JTTRAIL 0.818 0.181 0.12 0.91 0.09 0.12
M60 0.8 0.2 0 1.0 0 0

CpP 0.9 0.1 0.03 0.94 0.06 0.03
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Tab.2 Resolution of scenes

Scene resolution/m

Target Scene Scene Scene Scene
library1 library2 library3 library4

ABRAMS 0.324 0.345 0.446 9 0.494 7
BRDM3 0.380 6 0.4386 0.435 0.524 6
CITRXM 0.2202 0.2272 0.3257 0.4334
FORDGT40 0.1833 0.2125 0.2849 0.359 4
GMC 0.5527 0.597 3 0.6415 0.7014
HUMMER 0.2638 0.296 2 0.3658 0.3908
JTTRAIL 0.3919 0.38 0.538 0.650 7
M60 0.2739 0.3287 0.3415 0.3787
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Tab.3 Recognition rate at different scence resolution

Scene library Libraryl Library2 Library3 Library4

Average resolution/m  0.3238  0.3477 0.4224  0.4917
Reject rate 0 0 0 1/8
Identification rate 8/8 8/8 8/8 717
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Tab.4 System noise experiment

Noise tvpe Standard Noise tvpe Standard
P deviation yp deviation
Distance 02m Optical wedge 5 r/min
measurement speed
Yaw Angle 0.1° Rolling angle 0.1°
Pitching angle 0.1° Fly height 5m
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