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Technological Challenges and Solutions for Future—Oriented Autonomous Intelligent Service
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Fuxing Xiong
Zhengzhou University of Industrial Technology

[Abstract] With the continuous advancement of technology, intelligent service robots have demonstrated their
immense application potential across multiple fields. From households to healthcare, and from education to
commercial services, the role of intelligent robots in daily life is gradually increasing. However, as autonomous
intelligent service robot technology gradually matures, the technical challenges it faces are becoming increasingly
prominent. From the perspectives of technology, applications, and development trends, this paper explores the
technical challenges encountered by autonomous intelligent service robots in areas such as design, localization,
navigation, and user experience, and proposes corresponding solutions. By analyzing the core technologies of
current autonomous intelligent service robots and integrating research findings from related fields, this paper
aims to provide theoretical support and practical guidance for the future development of intelligent robot
technology. The study finds that although intelligent service robots have achieved certain breakthroughs in
performance and functionality, further optimization is still needed in areas such as autonomous localization,
navigation accuracy, system stability, and human—robot interaction. In response to these challenges, solutions
based on technologies such as artificial intelligence, big data, and deep learning are proposed, and future
technological trends are also prospected.
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