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Research on Trajectory Tracking Control of Flexible Manipulators Based on Deep Learning
Xu Fei

Shandong Zhongfu Environmental Protection Equipment Co., Ltd., China Shandong Tai'an 271608

Abstract: Flexible manipulators are characterized by flexibility and safety, and have wide applications in fields such as
precision manufacturing. However, they suffer from nonlinear dynamics and time-varying parameters, making it difficult for
traditional control methods to achieve satisfactory tracking performance. This paper addresses these challenges by proposing a
trajectory tracking control method for flexible manipulators based on deep learning. Deep learning can approximate complex
nonlinear functions through multiple layers of nonlinear transformations and automatically learn system features from sensor
data, thereby eliminating modeling errors. Nevertheless, current research faces several major challenges: model training
requires large amounts of labeled data, which is costly to collect; the system's response to parameter variations lacks stability;
and there is difficulty in balancing real-time control accuracy with computational complexity. This study highlights both the
strengths and limitations of deep learning in controlling flexible manipulators, providing theoretical support for industrial
applications.
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