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Design and Practical Research of Intelligent Jointing and Grouting Robot

System for Building Decoration

Zhang Chufeng, Zhuang Wei
Guangdong Construction Polytechnic, Guangzhou, Guangdong 510440

In response to the pain points of traditional building decoration and grouting construction, such as
high labor intensity, low efficiency, and quality reliance on workers' experience, this paper designs
and implements an intelligent grouting and grouting robot system integrating autonomous navigation,
precise recognition, and collaborative operation. This system, with mobile robots as the carrier, deeply
integrates depth vision sensing and lidar technology, achieving precise identification of tile gaps and
three—dimensional environmental modeling. Through an innovative "positioning frame" structure design,
the three functional modules of dust collection and cleaning, gluing, and joint pressing are integrated
into a straight line, ensuring the continuity and accuracy of the construction process. It is also equipped
with an intelligent control system based on STM32 microcontroller and embedded Linux, achieving
path planning, adaptive control of glue output volume and multi-modal human-machine interaction.
This article elaborates in detail on the overall architecture and key technological innovation points of
the robot. Through comparative analysis with traditional construction methods, it verifies its significant
advantages in construction efficiency, material utilization rate and construction quality. Experiments
and applications show that this robot can shorten the traditional hundred—square—meter grouting
construction that takes several days to about 10 hours, and reduce the material waste rate by about
50%, providing a practical technical solution and equipment support for the intelligent upgrade of the
building decoration industry.

intelligent robot; grouting construction; machine vision; path planning; structural design;
building automation
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