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Research on Key Technologies, Application Prospects and
Implementation Paths of Humanoid Robots in Intelligent
Manufacturing Scenarios

Lunhuang Xu Weijia Huang Yafan He
Guangzhou Vocational University of Science and Technology, Guangzhou, Guangdong, 510540, China

Abstract

Humanoid robots serve as critical carriers connecting digital systems and physical workshops to deliver full-process flexible
manufacturing. Drawing on over two decades of practical experience in smart factory planning, this paper sorts out the practical gaps
between lab-level humanoid robot technologies (including dexterous end-effector control, multi-sensor environmental perception
and joint drive hardware) and industrial mass production requirements. By sorting out prototype test cases of leading domestic and
overseas manufacturers and comparing applicable conditions across manufacturing tracks, this paper defines segmented stations and
value boundaries suitable for humanoid robots. The research concludes that large-scale popularization of humanoid robots in China
relies not merely on technical breakthroughs, but on a systematic project covering core component output, cost-benefit balance,
industrial chain coordination and cross-disciplinary technical talents. Judging from the current iteration cycle, full-process verification
for customized workstation pilots in leading manufacturers will be completed within 5-8 years, while cross-industry mass adoption
requires at least 15 years of continuous technical iteration and ecological construction.

Keywords
humanoid robots; intelligent manufacturing; dexterous hand control; motion control; technology implementation
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