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The Impact of Different Maneuvering Conditions on Proportional Guidance

Performance
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Abstract: Proportional navigation (PN) is a classical guidance law widely used in the terminal phase of air-to-air
missiles. However, in realistic combat scenarios, targets often perform various maneuvers to evade interception, which
significantly affects guidance performance. To address this issue, a three-dimensional relative motion model between
missile and target is established, and a PN guidance model is constructed. Five typical target maneuvers, including level
flight, turning, diving, climbing, and serpentine maneuver, are designed. Numerical simulations are conducted to
analyze the influence of different maneuvering modes on guidance performance. The results show that both maneuver
have significant impacts on interception performance. The results provide valuable insights for the design and
optimization of missile guidance laws.
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Figure 1 The Trajectory of a Missile during Flight
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Figure 2 Bullet Trajectory during Turning Maneuvers
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Figure 3 Missile Trajectory during Dive Maneuver
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Figure 4 Missile Trajectory during Climb Maneuver
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Figure 5 Bullet Trajectory during Serpentine Maneuvers
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Figure 6 Missile Overload under Different Maneuvering Conditions
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Figure 7 Rate of Change of Line of Sight Angle under Different Maneuvering Conditions
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