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Comprehensive parameter optimization of laser fuze

system with multi-ranging
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Abstract: In order to meet the multi position initiation requirements of multi-mode warhead, the laser fuze needs
to simultaneously achieve multi-ranging distances from 1 m to 25 m. For the noncoaxial laser fuze, the range of
the detection distance is closely related to the system parameters. Based on system detection distance
requirements, the working distance calculation model of the noncoaxial system was established, the influence of
the system parameter changes of the laser fuze on the nearest working point and the furthest working point was
analyzed. The receiving deflection angle and the center distance between the transmitting and receiving system
were variables. In the case of satisfying the constraints, the multi-island genetic algorithm was used to optimize
the variables. The optimization result shows that, under the condition of satisfying the constraints, the minimum
receiving deflection angle is 90.97°, and the center distance is 0.03 m. The experimental result shows that the
designed system parameters can completely meet the requirements of multi-ranging distance. The research can
provide reference for the parameter design of laser fuze system with multi-ranging.
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Fig.1 Sketch of emitting beam and receiving field of view on the section
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Fig.2 Curve of R, with the changes in a,
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Fig.3 Curve of R, with the changes in «,
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Fig.4 Three-dimensional image of R,
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Tab.1 Optimization results
Parameter Optimization results
o,/rad 1.59
d/m 0.03
R/m 0.89
R /m 218.47
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Tab.2 System parameters

Parameter Value
a,/(°) 90
a,/(°) 90.97
0,/(°) 0.07
6,/() 2
d/m 0.03
Ry/m 0.89
R /m 218.47
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