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Development of Diagnostic Device for the Tooth Crack Using Transmitted Light
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Abstract: In order to acquire clear images capable of diagnosing cracked tooth by light transmission, the optical

properties of LED light source were examined. Based on the results, the prototype which basically consisted of

LED light source, bandpass filter and commercial compact camera module was designed and manufactured. The

wavelength and optical power of the LED in the prototype were 850 nm and 7 mW)/Sr, respectively. In evaluation

of the prototype using microscope, the observation of the crack with width of above 17 pum was possible. In

addition, image analysis to obtain shape information on the observed tooth cracks was carried out.
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Fig. 1. Incisor teeth samples.
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Fig. 2. (a) Schematics of image measurement system and (b)

compact camera module.
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Fig. 3. Images of cracked tooth sample by LED light source at
different wavelengths. (a) White, (b) 450 nm, and (c) 850 nm.
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Fig. 4. Tooth crack images depending on optical power of
LED at a wavelength of 850 nm.
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Fig. 5. Prototype for measurement of cracked tooth.

Table 1. Size analysis of the cracked tooth.

Measurement
Prototype Hitachifit TM-1000 Crack size
21.9 pm
16.6
@ " width : 16.6
a 4.8
\2 " 248 um
- (x 1,000
,‘h’?ﬁzw width : 80.8
_~ 89.8 m
&8 ¥ -~ 89.8 um
P S length : 1.31
- ‘ mm
(x 300, x 60)
length : 1.07
© 2.48
~ Z. mm
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Fig. 6. Image analysis procedures for cracked tooth image.

Fig. 7. Selected Image-analysis results. (a) crack image, (b)
binary image with filled holes, (c) segmented image, and (d)
calclated crack parameters. (L: length, W: width, unit: mm)
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