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In the integrated guidance and control approach, the guidance law
and the autopilot are traditionally developed and tested
separately, assuming the ideality of each other. This paper
presents the design and simulation of a deep and fuzzy learning
adaptive controller to guide a homing missile in a three-
dimensional scenario to minimize collision time and maximize
target interception accuracy. A deep learning neural network
controller is initially developed offline in the proposed controller
design and utilized as a gain table within the adaptive control
framework. Subsequently, introducing fuzzy control further
enhances the controller's adaptability and performance. The
effectiveness of both controllers is evaluated under disturbance
conditions. Simulation results demonstrate that the proposed
controllers, along with the integrated guidance and control model,
achieve reduced final miss distance and collision time compared
to conventional PID and LQR controllers.
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Table 1. Three-dimensional fuzzy rules.
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Table 2. Homing missile parameters [26].
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Table 3. PID controller parameters.

gain type gain amount
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Fig. 9. Missile and target trajectory using PID controller.
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controller.
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Table 4. Fuzzy system characteristics.

Expressing the
characteristics of a fuzzy | Fuzzy system feature type
system
sugeno Inference engine type
2 Number of inputs
1 Number of outputs
25 Number of rules
prod AND method
max OR method
Or, and Fuzzifier method
wtaver De-fuzzifier
G-Bell Type of mgmbership
functions
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Fig. 17. Missile control input using adaptive offline deep neural
network controller.
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Fig.18. Missile and target trajectories using adaptive offline
deep neural network controller.
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Fig. 22. Missile and target trajectories using offline
adaptive fuzzy deep neural network controller.
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Table 5. Quantitative comparison of the article's controllers.

Fuzzy Adaptive

Adaptive NN NN LQR | PID
Missile
impact time 7.12 9.85 32.3 | 49.66
(s)
Missile
impact 2190 1260 823 | 310
height (m)
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Fig. 19. Relative distance of missile and target using offline
adaptive fuzzy deep neural network controller.
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Fig. 20. Changes in yaw and pitch angles using offline adaptive

fuzzy deep neural network controller.
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neural network controller.
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