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Abstract: Mobile CT systems have seen increasing adoption
in both research and practical applications in recent years;
however, research addressing positioning challenges during
CT scanner operation remains insufficient. This paper propos-
es a high-precision multi-sensor fusion positioning method tai-
lored for mobile CT systems. The method utilizes known side
lengths annotated with ArUco markers to provide scale infor-
mation for depth reconstruction in monocular vision, while es-
tablishing coordinate transformation relationships between the
scanner frame and the patient table. Additionally, a visual-in-
ertial initialization method under stationary conditions is intro-
duced to ensure efficient and accurate system initialization.
Comprehensive simulations of mobile CT operation scenarios
and systematic experimental validation demonstrate that the
proposed method exhibits excellent performance in depth re-

construction, initialization, and positioning accuracy, particu-
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larly effective in scenarios where traditional monocular VIO al-
gorithms struggle to produce reliable results due to insufficient
motion excitation.
Key words: multi-sensor fusion; robot localization; ArUco
marking; VIO initialization; mobile CT
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Fig. 1 The Coordinate System Defined in the Method
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Fig.4 Experimental Scenario and Equipment Layout
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