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Discussion on Non—Contact Pointing Devices using Dental Mirrors in Dental Practices

Akio Tomita ™1™

"1 Tomita Dental Clinic  *? Muroya (K.K.)

The impact of the COVID-19 pandemic on global society is bringing about changes in the author’s dental clinic,
particularly with regard to preventive measures against in-hospital infection. Above all, the threat of infection is
produced by the use of pointing devices such as a mouse during clinical care, which is a standard precaution in
dentistry. Although the risks associated with keyboards can be minimized by using and replacing barrier sheets, a
mouse must be held and moved along a pad by hand, and the risk of contamination from glove fingertips cannot be
eliminated by barrier sheets. As a potential solution to eliminate this risk, a non-contact pointing device based on
motion-image recognition technology using a dental mirror was invented, which was tested to evaluate the basic
functions and systems using a specially-prepared evaluation application. In order to evaluate the functions, circles
representing the dental mirror in camera images were automatically tracked by means of Hough transformation,
and the tracking images were successively overlapped on rectangles, which were numbered and placed in a matrix
on-screen, in a specified randomized numerical sequence. Each rectangle turned to a selected state when the tracking
image overlapped the rectangle. The time taken for of all the rectangles to be selected was measured. The same
procedure was performed using the straight lines of the dental mirror. For comparison, the same procedure was
applied to a mouse, a trackball, and a pen tablet with barrier sheets attached to them. For system evaluation,
measurements were made of the rendering time for motion image and the time for mirror circle and line recognition.
As for operation time (sec), the mean value (N=20) and standard deviation (SD) were 17.2 (1.71) for mirror circles,
16.7 (1.86) for mirror lines, 15.4 (2.45) for a pen tablet, 14.5 (2.44) for a track ball, and 12.4 (1.87) for a mouse. As
for processing time (msec), the mean value (N=100) and SD were 16.7 (2.46) for rendering, 25.2 (5.23) for mirror
circle recognition, and 13.8 (3.20) for mirror line recognition. While an increase in operating time was found in
comparison to other devices, the variation was insignificant and the extension of processing time was minor.
Therefore, it was suggested that the invented device is functional as a non-contact pointing device.
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