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Evolution of Humanoid Robots: Technological Milestones and Future Challenges
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ABSTRACT

In response to the declining labor force resulting from the population decrease and aging societies, interest in
humanoid robots has surged. Since the appearance of the first humanoid robot in the 1970s, The development
of this field has progressed relatively slow. However, the recent advancements in artificial intelligence have
allowed humanoid robotics to undergo a rapid and substantial transformation. This study reviews existing
literature to examine the historical development of humanoid robots based on technological advancements
and discusses key technological turning points that have driven the evolution of humanoid robots. The
findings suggest that the development of humanoid robots can be understood in five phases: the conceptual
inception stage, the bipedal locomotion research stage, the enhanced artificial intelligence and interaction
stage, the current phase of autonomy and human collaboration, and a forthcoming phase of full autonomy and
social integration. In this context, the current state of humanoid robotics in Korea is reviewed, followed by an

exploration of the challenges that must be addressed for humanoid robots to coexist with humans in the future.
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