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Fig.1 Geometry of power lines

L AR ZE R Z IR BE SR p , P 3R AR ZE I 4
LR, DRLIRA N HAR , d R EINZ AR L
éj% E@Eﬁéo iA%Eéﬁﬁuﬁséﬁﬂ%@ 1.

#®1 LGJ50-8BELSE

Table1 Parameters of the power line LGJ50—-8
HIS LN d /mm D/mm P/mm p/mm
LGJ50-8 1 32 9.55 138 138/6
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Fig.2 Bragg scattering principle of power lines
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Fig.3 Simulation results of the power line RCS at 76GHz(H-H)
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Fig.4 Simulation results of the power line RCS at 76GHz(V-V)
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Table 2 Comparison of the CPU time and memory
requirement between the different algorithms
at 76GHz

Tk PR} /min ZHFENAIGB | RFIERENAF/MB
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Fig.5 RCS results for power lines with a length of 73.6cm
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Fig.6 Changes in Bragg point position with increasing
frequency (n=1)
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A Fast Calculation Method for Power Line RCS Based on Helicopter Millimeter
Wave Radar

Chen Chunfeng'?, Li Dan'?, Chen Changnian’

1. AIVC Leihua Electronic Technology Research Institute, Wuxi 214063, China

2. Key Laboratory of Radar Imaging and Microwave Photonics, Ministry of Education, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China

Abstract: Power lines have always been the main obstacle affecting helicopter flight safety, especially for high-speed
helicopters, which require long-distance detection of power lines in all-weather. Compared to laser and infrared
devices, millimeter wave radar has stronger all-weather capabilities, and there is a Bragg scattering feature. This
paper proposes a power line RCS calculation method called CM-SMWA, which combines the Characteristic Mode
(CM) and Sherman-Morrison-Woodbury Algorithm (SMWA) to address the issue of low computational efficiency in
existing power line RCS calculation methods. This method uses CM as the basis function to reduce the dimensionality
of the impedance matrix in Method of Moments (MoM). Using SMWA to directly solve the simplified matrix equation
based on CM further improves computational efficiency. The proposed CM-SMWA method was used for different
frequency simulations, and discovered the characteristics of power lines Bragg frequency walk , which can improve
the performance of high-speed helicopters millimeter wave radar power lines detection.

Key Words: helicopter collision avoidance; millimeter wave radar; power line detection; Bragg features;
characteristic mode
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