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Terminal Guidance Law Design Based on DDPG Algorithm
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Abstract The design of terminal guidance law is the key technology in interception system. The
performance of the commonly used proportional guidance law and its variants will degrade under
the condition of a large maneuvering target and will be affected by the navigation ratio. A terminal
guidance law design method based on the DDPG algorithm is proposed. By designing the environment
state and action (control quantity) of interception problem, the guidance law with optimal
learning reward from the interactive data of simulation environment is realized. Compared with
the traditional method, the model-free method is more flexible. Aiming at the problem of low
training efficiency caused by weak hypothesis bias of action set in reinforcement learning method,
a further proposal is proposed taking the navigation ratio as the decision optimization parameter,
the training process is accelerated and the navigation ratio in proportional guidance law is adjusted
dynamically. The comparative experiments show that the two design methods of terminal
guidance law based on reinforcement learning obtain better interception effect than proportional

guidance law and its variants, showing good research prospects and potential application value.
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Background

The guidance law is the core of unmanned aerial vehicle
control, and its main effect is to help the unmanned aerial
vehicle to plan a reasonable flight path. With the development
of technology, the maneuverability of the aircraft has been
greatly improved. When the target is faced with an interception
strike, it can evade more flexibly. When facing high maneu-
verability targets, the current guidance law exposes many
deficiencies. The current guidance law usually requires manual
compensation for different maneuvers of the target. When the
target makes a large-scale maneuver at close range, the current
method is often difficult to quickly adapt to the maneuver
method, and the miss distance increases. In response to the
above problems, many researchers have improved the classical
guidance law to obtain better performance. With the development
of artificial intelligence, related technologies have also provided
new ideas for the design and improvement of guidance laws.
Under the current experimental conditions, the results
obtained by the reinforcement learning method in this paper
are superior to the proportional navigation method. Reinforce-
ment learning is a branch of artificial intelligence and a
general framework for solving sequential decision problems.

The agent updates its own policy by interacting with the

HE Ze-Zhong, M. S. candidate. His research interests
include reinforcement learning and its application.

WANG Chun-Yu, Ph.D.., associate professor. His
research interests include machine learning and bioinformatics.

GUO Mao-Zu, Ph. D., professor. His research interests

include machine learning and bioinformatics.

environment, and finally achieves the purpose of completing
the task. Controlling the aircraft to complete the tracking
task can also be regarded as a sequence decision process, and
the reinforcement control method can be used to give the
control amount of the aircraft. At the same time, aircraft
control is also an excellent research problem for reinforcement
learning. Reinforcement learning algorithms can check their
performance in aircraft control tasks, discover potential
deficiencies and make improvements. It also helps reinforce-
ment learning methods improve sample utilization to reduce
deployment costs in real environments and expands the
application field of reinforcement learning. This paper
provides a new testing environment for the theoretical study
of reinforcement learning. According to the characteristics of
the reinforcement learning agent training process, the
simulation environment in this paper has made corresponding
improvements to the general simulation process, so that it
can be flexibly adapted to most reinforcement learning
algorithms. Based on the above, the research results of this
paper can provide a reference for the design of new guidance
laws and also help the theoretical research of reinforcement

learning.





