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—ABSTRACT —

Objectives : The new portable laryngeal stroboscopic torch is developed to complement one by stable synchroniza-
tion, high illumination and wireless on screen display of Hz, dB, Mode. Materials and Methods : The two-lens sys-
tem is created to enhance the condensing effect of LED, with a comparison of non-lens system and other light
sources. With the results of development and evaluation, such information as Hz, dB, mode were superimposed
on screen by the software without any superimposed captureboard. Results 1. Simulation of the maximal cen-
tral illuminance with no-lens and two-lens systems using the LightTools” software shows the 15 times higher re-
sults of 4,910+944 Klux and 33065 Klux respectively. 2. The maximal central illuminance of the two-lens
system light source is compared with those of S company’s xenon 300 W (USA), S company’s xenon 300 W
(Germany), C company’s halogen 150W(USA), and domestic M company’s halogen 150W. While the maximum
central illuminance of the two-lens system light source is lower than those of S company’s xenon 300 W (USA)
and S company’s xenon 300 W (Germany) light sources, but it is a little higher against light sources of C compa-
ny’s halogen 150 W (USA), and domestic M company’s halogen 150 W. 3. The wireless telecommunicating pro-
tocol of 433 MHz make the on-screen display effectively. Conclusions : Developed portable laryngeal strobo-
scopic torch can be stably synchronized only by voice signal, with high illumination. It can also superimpose
monitor information of voice signal such as Hz, dB, mode on a wireless basis. (J Clinical Otolaryngol 2015;26:64-72)
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Fig. 1. Oscilloscopic findings after passing 1st filter of LPF.
Upper curve indicates input voice signal. Lower curve in-
dicates wave after passing 1st filter.
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Fig. 2. Oscilloscopic findings after passing 2nd filter of
LPF. Upper curve indicates input voice signal. Lower curve
indicates wave after passing 2nd filter.
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Fig. 3. Oscilloscopic findings after passing 3rd filter of LPF.
Upper curve indicates input voice signal. Lower curve
indicates waves after passing 3rd filter.
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Fig. 4. Oscilloscopic findings after passing Peak Detec-
tor. Upper curve indicates input voice signal. Lower
curve indicates waves after passing peak detector.
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Fig. 5. Oscilloscopic findings after passing MPU. Upper
curve indicates input voice signal. Lower curve indicates
waves after passing MPU.
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Fig. 6. Schematic diagram of condensing lens system. 1 :
LED, 2 : first condensing lens, 3 : second condensing lens,
4 : light carrying fiberoptic bundle of rigid telescope. L1 :
length between LED chip and anterior aspect of first
condensing lens, L2 : vertical length of LED chip, L3 : di-
ameter of light carrying fiberoptic bundle, Ra : anterior
surface of first and second condensing lens, Rb : posteri-
or surface of first and second condensing lens.

Fig. 7. Newly developed two condensing lens system lo-
ryngeal stroboscope torch. A : Schematic coronal view
of torch head. B : Outlook of laryngeal stroboscope torch
with laryngeal telescope.
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It shows OCD with Hz, dB, and operating mode.
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Fig. 10. Schematic projection of LED light through two Fig. 11. Condensing effect of light in light carrying fiber-
condensing lens system. 1 : LED, 2 : first condensing lens, optic bundle. Outer circle means adaptor. Inner circle
3 : second condensing lens, 4 : adapftor for light carry- means light carrying fiber. Spot on inner circle means pro-
ing fiberoptic bundle of telescope. jecting light spoft.

Fig. 12. Condensing effect of light between no-lens system and two condensing lens system using LightTools” software.
A No-lens system. B : Condensing effect of light in no-lens system. C : Maximal central illuminance of no-lens system.
D : Two-lens system. E : Condensing effect of light in two-lens system (F) maximal central iluminance of two-lens system.
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Fig. 13. Comparison of maximal central iluminance between no-lens system (A) and 2 condensing lens system (B) us-
ing LightTools” software. Two condensing lens system shows higher maximal central iluminance.
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Fig. 14. Identified the peak of the pitch after 3rd filtfration and MPU.
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