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Abstract: [Purpose] To break through the bottleneck of low efficiency, poor quality, and heavy pollution in
manual spraying of ship hull outer plates, and to provide a reference for the industry's green transformation, this
paper systematically reviews the progress of key technologies for spray painting robots and clarifies the
characteristics and applicable scenarios of different technical routes.. [Method] From five dimensions—drive
technology, 3D reconstruction, path planning, quality control, and environmental protection technology—this
paper surveys domestic and international achievements, compares and analyzes the performance differences
among three drive forms: wall climbing, track based, and elevated, and summarizes the accuracy of 3D
reconstruction, the influence of process parameters on coating quality, and the effectiveness of environmental
emission reduction measures. [Result] The results indicate that wall climbing type is flexible but has limited
payload and tends to damage the coating; the track based type offers high precision but requires heavy
preliminary work and lacks self adaptation to curvature changes; the elevated type covers a wide range with high
efficiency but is restricted in mobility. All three types have achieved considerable development, yet they still
share common bottlenecks in curved surface adaptability, multi robot collaboration, closed loop inspection, and
versatility. [Conclusion] In the future, efforts should be directed toward developing flexible conformal
mechanisms, swarm intelligence collaboration, integrated environmental protection, online inspection closed
loop control, and digital twin virtual platforms. These synergistic developments will help break through the
bottlenecks, promote spray painting robots from pilot demonstrations to large scale applications, and facilitate the
intelligent and green transformation of coating operations.
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Tab. 1 Main technical characteristics of domestic and foreign ship painting robots
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Tab.2 Performance comparison of spray robots in different forms
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Fig. 1 Japanese VM400-1 wall-climbing painting robot
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Fig. 2 Rahino wall-climbing painting robot from indonesia
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Fig.3 Ecological automatic painting machine in Indonesia
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Fig. 5 Schematic diagram of the dual-track scheme of Qingdao University of Science and Technology
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Fig. 6 Design of the prototype model of the spray painting robot at Dalian University of Technology
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Fig. 8 Design Scheme of Mobile Robot for Cabin Painting at Shandong University of Science and Technology
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