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A Method for Detecting Rule Violations in Race Walking
Using Wearable Shoe-Mounted Sensors
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Abstract Race walking, a discipline of track and field athletics, has recently gained increased public attention following
Japanese athletes’ medal performances at the World Athletics Championships. However, the competition rules include unique
types of violations, and only a limited number of people have a detailed understanding of them. As a result, it is difficult for
individuals with no prior knowledge of race walking to acquire race walking skills without an instructor, and there is also a
shortage of personnel capable of providing appropriate instruction. In this study, we aim to develop a race walking coaching
support system that enables beginners to acquire proper walking form even in the absence of an instructor. We propose an
automatic violation detection system for loss of contact (LC), one of the major race walking violations, using a distance sensor
and acceleration and angular velocity sensors attached to shoes. In this paper, we construct and evaluate a simple model to
distinguish between normal walking and loss-of-contact conditions. Experimental results demonstrate that the proposed model
can classify normal walking and loss-of-contact motion with a precision of 96%.
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