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Abstract: Machine calligraphy, as one of crucial robotic manipulator applications in industrial manufactur-
ing, faces significant challenges. Its active writing mechanism requires extensive training datasets contai-

ning information of writing trajectory sequences, and manual annotation of these data is a laborious task.
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To address this issue, this paper proposes a machine calligraphy writing system based on Generative Ad-
versarial Networks (GAN) and Long Short-Term Memory Networks (LSTM). The writing system con-
verts Chinese character stroke images into trajectory sequences without using stroke trajectory coding in-
formation, overcoming the problem of missing traditional writing trajectory information. Specifically, a
GAN architecture was initially constructed. in which, LSTM networks was combined with a discriminative
network to reduce the scale of the training dataset. Subsequently, the LSTM network generated new traj-
ectory points gradually through multiple cycles, allowing the robot to progressively complete the entire
Chinese calligraphy writing process. Finally, a discriminative network was employed to evaluate the out-
put of the LSTM network to assist the robot finding the optimal strategy. Reinforcement learning algo-
rithm was introduced to further enhance system performance. Experimental results demonstrate that the
proposed system can efficiently produce high-quality and aesthetically pleasing Chinese calligraphy.

Key words: generative adversarial networks; long short-term memory networks; reinforcement learning al-

gorithm; Chinese calligraphy; robot writing system
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