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Cephalometric Ruler Scale Measurement Based on Key Point
Neighborhood Analysis *
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Abstract—In the process of the cephalometry orthodontic diagnosis and treatment, precise measurement of parameters
such as distances between landmark points plays a crucial role in pathological assessment and therapeutic decision.
However, manual measurements are time-consuming and prone to variability, so making the automation of inter-
landmark distance measurement is very important and practical significance. This paper proposes an adaptive subpixel-
level ruler detection and scale calibration algorithm for cephalometric images. The method first accurately extracts the
ruler region using keypoint detection and neighborhood feature similarity analysis. Next, the tilt angle of the ruler is
computed with least squares fitting, and then make the ruler region tilt correction by the tilt angle. Finally, Fourier
analysis is applied to achieve subpixel-level ruler scale measurement and then can be applied to cephalometric image
analysis. Experimental results demonstrate that the proposed approach robustly adapts to diverse cephalometric imaging
scenarios for both ruler detection and scale calibration.
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