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Intelligent Decision-making

ZHAO Hui' SONG Haihe' GUO Yongfeng' ZHAO Jing' SONG Shixin®

(1. School of Mechanical and Electrical Engineering, Changchun College of Electronic Technology, Changchun
130114, China; 2. College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: Food 3D printing technology, as a cross-integrated frontier field between additive manufacturing and
food science, is evolving from shape manufacturing to a personalized nutrition customization platform. The core
driving force of this transition lies in the advanced technologies for electromechanical systems, including
intelligent robots, multimodal perception, digital twins, and artificial intelligence. From the perspective of
electromechanical systems, the author expounds the evolution process of food 3D printing systems from simple
extrusion to intelligent integrated electromechanical systems and the key technologies including multi-material
printing, in-situ cooking integration, and closed-loop sensing control. It highlights the intelligent decision-making link
as the “brain” of the entire system, involving the integration of personalized nutrition models, process optimization
driven by digital twins, and generative design enabled by artificial intelligence (AI). Finally, this article summarizes the
core challenges faced by industrialization of the technology and makes an outlook on the future development
directions of intelligent nutrition manufacturing systems featuring human-machine collaboration.
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