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Detection of laser and infrared fusion target
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Abstract: Aiming at requirement of automation target recognition, a new target detection method of laser
and infrared fusion was studied. Firstly, the infrared target detection method based on direction saliency
was introduced, and the advantages and disadvantages of the algorithm were analyzed. A laser and
infrared fusion target detection algorithm was proposed. The distance information measured by lidar was
incorporated into the infrared target detection algorithm based on directional saliency, which greatly
improved the precision of the target detection algorithm. The simulation experiment shows that this
method solves the problems of poor adaptability and robustness of single source infrared target detection
algorithm, and greatly improves the detection rate of the target.
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Fig.1 Flow chart of infrared target detection algorithm based

on direction saliency
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Fig.2 DSBM algorithm detection results for cars
Sy itk — 2L VAL DSBM B3 vE Y B AR A I AR 45
A ISR ) = S M A b T Iz 2 H bR i 205 H A

G751 % DSBM Sk M RE UEA T S VPAN , B ITAL
(8 AR A 38 T A &2 B AR L0 AMIT EEHSUT 5 T 1
R | i R DL K e A RS H AR 215 L
FUG T 51 b i R BBk N AR R gt [R5
A —ABEs, WA BRI 5 b B B 5L H bx
BB R R N, SR )5 B WG T BG T 51 R
I A A L2 H AR B N, HE B H BN 3E Neae, T
R MTEL Noss, TR I 3 Py=Nea/N, RNy Pi=
Nease/ N, T K254 Pr=Nps/N, % 1 4511 T DSBM 5.1%
XF bR 2% 2 H AR 9 21 A0 1RG5 B A 25 2
Horn T 3R 71 349 g ot 4G 0 B FH %) Bsf 1]

3 X% HUZE (1 DSBM F v A 0 2 SR

Fig.3 Detection results of DSBM algorithm for armored vehicles
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Fig.4 Detection results of DSBM algorithm for tanks
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Tab.1 Detection results of DSBM algorithm for all

kinds of ground moving target

Target

N Nize  Niiss P P P T/ms
category 4 e ¢ !

Car 7771 13 8 0.9221 0.1689 0.0779 43.2

Armored

vehicle 60 10 6

0.9231 0.1539 0.0769 44.8

Tank 72 66 11 8 0.9167 0.1527 0.0833 45.1
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Fig.5 Flow chart of laser and infrared fusion detection
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Fig.6 Distance image of lidar and infrared image to be registered
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after registration
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Fig.9 Tracking results of fusion detection for cars
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Fig.10 Tracking results of fusion detection for armored vehicles
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Fig.11 Tracking results of fusion detection for tanks
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Tab.2 Comparison of comprehensive performance
of fusion detection algorithm for all kinds

of ground moving targets

Target
category

NreaJ Nfalse le% Pd Pf Pm T/ms

Car 7776 3 1 0.9870 0.0389 0.0129 43.5

Armored

vehicle 64 2 !

0.9846 0.0308 0.0154 45.1

Tank 72 71 1 1 0.9861 0.0139 0.0139 45.5
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