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Frame angle design of image guided aircraft

LIN Defu, YAO Huaijin, CHEN Fangzheng
School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China

Abstract In the design of the image guided bomb, the frame angle varies in a limited range in order to avoid hitting the frame of the
miniaturization seeker. Therefore the guidance with a limited frame angle range of the image guided aircraft should be studied. The frame
angle increases with the decrease of the line—of-sight distance in the three—point guidance, but it is the other way round using the
proportional guidance. Therefore, the maximum frame angle is reached when changing the guidance law from the three—point guidance to

the proportional guidance. In this paper, a modified proportional navigation is put forward to decrease the frame angle when following a

curve escaping target. The frame angle can thus be limited in a small range according to the simulation results.
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Fig. 1 Relative position between missile and target
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Fig. 2 Trajectory of three—point guidance method
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Fig. 4 Trajectories and acceleration curves for different proportional coefficients
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Fig. 5 Frame angles for different proportional coefficients
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Fig. 6 The curves of trajectory, line—of-sight angle and

frame angle for a target uniform motion in a straight line
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Fig. 7 The curves of line—of-sight angle and frame angle for a target uniform acceleration in a straight line
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Fig. 8 The curves of trajectory, line—of-sight angle and frame angle for a target uniform motion on an upward slope
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Fig. 9 The curves of trajectory, line—of-sight angle and frame angle for a target sinusoidal motion
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Fig. 10 The curves of trajectory, line—of-sight angle and frame angle for a target uniform circular motion
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Fig. 11 Frame angle curves according to different proportional coefficients for target sinusoidal motion and uniform
circular motion
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Fig. 12 Trajectories according to different proportional coefficients for target sinusoidal motion and uniform circular motion
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