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ABSTRACT

[Introduction] Measuring distances between body landmarks, joint angles, and postural alignments from the body surface
is crucial in physical therapy assessment. However, certain body parts pose challenges for such measurement, making it
difficult to obtain objective values. To address this, we developed a method using an ultrasound imaging system and a
three-dimensional motion analyzer to measure distances and angles. In this study, we assessed the reliability of our meas-
urement method in a model prior to measurements on humans.

[Methods] The measurement object consisted of iron balls of 2-mm diameter, affixed to an acrylic plate. An ultrasound
imaging system was employed to capture images of all iron balls. Simultaneously, a three-dimensional motion analyzer re-
corded the spatial coordinates of three markers attached to the ultrasound probe. The spatial coordinates of iron balls
were determined based on the ultrasound images and the spatial coordinates of the markers. Subsequently, the distance
between the two iron balls and the angle formed by the three iron balls were calculated. Two examiners conducted seven
measurements each, and the reliability of each examiner’s measurement was assessed using descriptive statistics.

[Results] The distance and angle values measured by both examiners closely matched the set values, with minimal vari-
ation in the measurement.

[Conclusion] In the study’s measurement environment, the proposed method for measuring distances and angles using an
ultrasound imaging system and a three-dimensional motion analyzer was found to be reliable. Future research should ex-
plore the reliability and clinical application of this measurement approach in humans.

Key words: ultrasound imaging system, three-dimensional motion analyzer, reliability

PRIEE A MERE 15 %% 2 7, pp85-91 2024 4 91



