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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 pm 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.

T Eo] P =F AR Aot Algo] Fubg o|u]X|

= . 1Y 2(a)et #Zo] LED Tyt gdut 5
dlzg o]Rojfl FUE, Algf, St mjA TEQ} £ Y
ZtH2tE ol &5t olulA] FHERE E FAE A5t
¥k, LED JE32= PWM (pulse width
modulation) Ao]& &3l pulse? duty® EA35}9
LED @lo] 52 o] 7hsote 3 A1A| Altatic)
AeRE Aob ABE Eitsts Eag o3t ojojx]
35S s Az olelo] RES Eulslt o] A
HE2 oot Eago] o3t Alaol ofujx] e
2 mega pixel?] CMOS (complementary metal
oxide semiconductor) ©]0]X] AMA| T &, o]O]X] ==
et IR output HE 2 L4 dAznEgz P49 19
2(b)oll HAR= g 427 ZHi2t 2E5S ©]&5t3
A E7 o|ulX7t ARE gAaZEo] H=s st

HHAR 450 nm, 850 nm T}FQ] LED I¥dg o]&
sto] Fdo osl o7]El= FF olulXet Fiapg o]
URlE 247F F54ste 2" 3o YERIct. AR g}
450 nm o] LED 2 o]&st oJulx] A &
AloAE 520 nm, FWHM (full width half maximum)
36 nme| WHEmA HE S ARESHITEH 850 nm mHE
of LED HU 0|8 olujx]l 54 FAupy 852
nm, FWHM 10 nm SiEdjA HEE AL35I¥ o0,
24 2(b)9 2% 7HH2tY] A= @s yo IR BHE
A5t 575t Aok Z7HAgo] RAME = B¢
Rlotof|l A ggo] LA [6].




AN AR A 883 =

A, A29¢¥ A5S pp. 317-320, 20161 5¥:

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
T Hitachifit TM-1000 Crack size
21.9m
16.6
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24.8 im
| = N ~ 24.8 pm
(x 1,000)
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" TF BB m
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. 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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