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Abstract

Mechanical Design and Development of a Digital Tongue Imaging System Equipped with LEDs
Dong-Hyun NamD* - Ji-Hye Kim'" - Sang-Suk Lee2>

1) Depart. of Biofunctional Medicine & Diagnosis, college of Oriental Medicine, Sangji University
2) Depart. of Oriental Biomedical Engineering, College of Health Science, Sangji University

Objectives
The aims of this study are to design a optimized mechanical structure of digital tongue imaging system (DTIS)
equipped with LEDs in aspects of object distance and camera angle of coverage.

Methods and Results

We tried to find optimized object distance while recording a rectangular object of common tongue size. In
case object distance is 22 cm or less, edge of the rectangle was not taken beyond the shooting range. In contrast,
if object distance is 40 cm or more, the rectangle image was too small. Therefore when considering the variation
of subjects, we selected distance of 35-40 c¢cm as appropriate object distance for the DTIS. We also tried to
find optimized angle between camera view axis and horizontal line. We photographed from the side of the face
of 7 adults with exposed tongue. We drew an exposed tongue lines to connect the tongue tip points and the
tongue root points by using the photos acquired from the side faces. And then we calculated the tongue exposure
angles between the vertical line and the exposed tongue lines. Mean tongue exposure angle was 28.3° when
tongue was lightly exposed and 13.3° when maximally. So we determined 73° as appropriate slope angle of
part in contact with face of the DTIS and by considering that the standard variation was great, we designed
control gears to adjust the slope of the camera view axis and to regulate the object distance.

Conclusions

We designed a optimized mechanical structure in object distance and slope angle of part in contact with face
of the DTIS.
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Figure 2, Tongue image according to object distance from lens to tongue. (A) 20cm; (B) 30cm; (C) 40cm,
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Figure 3. Tongue exposure angle, Acute angle
degree between dorsum of tongue body
and vertical line,
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Table 1. Results of Tongue Exposure Angle.
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Figure 4. Slope angle of part in contact with face
and gears for controlling camera angle
of coverage and object distance,
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Subject No. Tongue Exposure Angle 1 (°) Tongue Exposure Angle 2 (°)
1 29.0 25.5
2 19.0 8.7
3 29.9 6.9
4 27.9 15.9
5 254 22.3
6 22.6 0.5
7 44.2 13.5
Mean = S.D. 283 + 8.0 13.3 + 8.8

Tongue exposure angle 1: light tongue exposure;

Tongue exposure angle 2: Maximal tongue exposure
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