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Abstract

Inspection robots have emerged as pivotal technological platforms in the Industry 4.0 era, playing
a crucial role in the transformation toward intelligent manufacturing. This study systematically ex-
amines the theoretical development trajectory of inspection robots both domestically and interna-
tionally, conducting an in-depth analysis of their technological evolution patterns and application
characteristics. Research findings reveal that inspection robot technology is transitioning from sin-
gle-function systems toward multi-dimensional intelligent platforms, while simultaneously shifting
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from independent operations to human-robot collaborative frameworks. Drawing upon core tech-
nological theories encompassing sensor technology, autonomous navigation, data processing, and
system integration, this research conducts a comparative analysis of developmental disparities be-
tween domestic and international approaches. The study identifies prevailing technical challenges
and developmental bottlenecks while forecasting future evolutionary trends. Contemporary in-
spection robots demonstrate substantial application potential across diverse sectors including
greenhouse agriculture, electrical equipment maintenance, livestock farming, and infrastructure
monitoring. However, significant challenges persist in areas such as complex environment adapta-
bility, long-term autonomous operation capabilities, and multi-technology system integration. Fu-
ture developments are anticipated to center around the deep integration of artificial intelligence
technologies, advanced material applications, and cross-disciplinary collaborative innovation. These
advancements position inspection robots as essential technological foundations for both intelligent
manufacturing initiatives and smart city construction endeavors.
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Figure 1. Schematic diagram of sensor technology
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