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In this study, we fabricated a plastic optical fiber based sensor which can monitor the respiration of a patient. The circumference changes of 

the abdomen were measured using a mirror, a light source and optical detectors because the circumferences of the abdomen could be varied 

with respiration. The intensity of the reflected lights were measured according to the changes of distance between mirror and plastic optical 

fiber connected to a light source and a photodiode-amplifier system using a Y-coupler. The respiration signals of fiber-optic sensor system 

were compared with those of the respiratory and temperature transducers of the BIOPAC  system. It is expected that a fiber-optic respiration 

sensor could be developed for real time respiration monitoring during MRI procedure based on this study.

fiber-optic sensor, plastic optical fiber, respiration measurement

Corresponding Author : 이봉수

충북 충주시 단월동 322 건국대학교 의료생명대학 의학공학부

Tel : +82-43-840-3755 / Fax : +82-43-851-0620
E-mail : bslee@kku.ac.kr
“이 논문은 건국대학교 학술진흥연구비 지원에 의한 논문임.”

J. Biomed. Eng. Res : 489-494, 2009



Development of a Respiration Sensor Using Plastic Optical Fiber

490  J. Biomed. Eng. Res.

[7-9]. 

(strain gauge) 

(conductive rubber)

(displacement transducer)

[10-12]. 

, 

(magnetic substance) 

, 

. , 

, , 

(optical fiber) [13-16].

, 

(bending loss) (attenuation) 

[17,18]. 

, 

(sensor-tip) [19,20]. 4.26 

(chalcogenide) (silver halide) 

[21,22].

, 

, , .

Ⅱ. 실험재료

, , (mirror), 

Y-couper . 

, (core) (cladding)

, 

(attenuation rate) 

. 

, . 

, (polishing)

, (coupling) 

. 

(GH4001, Mitsubishi rayon 

Co., Ltd.) (step-index) (multi- 

mode) 1 . 

(jacket) 2.2 mm, 

0.98 mm 0.01 mm . 

1.49 , (numerical aperture, NA) 0.504

-55 85 . 

(polymethyl-methacrylate, PMMA)

(fluorinated polymer) , (polyethy- 

lene, PE) .

LED(light emitting diode, IF-series, 

Industrial fiber optics, Inc.) . LED

530 nm( ), 660 nm( ) 870 nm( )

(full width at half maximum, FWHM) 40 60 

nm . , 

, . 

(sensing part)

(protected aluminum mirror, PF10-03-G01, 

Thorlabs, Inc.) (reflectivity) 400~1,000 

nm 90% . 

(intensity) (spectrum) 

CCD(charge-coupled device) (spect- 

rometer, HR4000 CG-UV-NIR, Ocean optics, Inc.)

. (optical resolution) 

0.5 nm , 200 1,100 nm . 

(photodiode, S1336-18 BK, Hamamatsu Co.)

(inverting amplifier) 

. 

Y-coupler(IF-562, Mitsubishi rayon 

Co., Ltd.) (splitting ratio) 50:50 , 

SMA 905 (subminiature type A 905 connector) 

Clad
(Fluorinated polymer)

Core
(PMMA)

Jacket
(PE)

1.0mm

0.98mm 2.2mm

그림 1. 플라스틱 광섬유의 구조

Fig. 1. Structure of plastic optical fiber
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Ⅲ. 반사광의 스펙트럼 측정 및 실험결과
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그림 2. 반사경과 광섬유 끝단 사이의 거리에 따른 반사광의 스펙트럼 측정을 

위한 실험장치 구성도

Fig. 2. Experimental setup for measuring the spectrum of reflected lights 
according to the distance between the mirror and the plastic optical fiber

그림 4. 여러 광원에 대한 반사경과 광섬유 끝단 사이의 거리 변화에 따른 반

사광의 광 강도 변화

Fig. 4. Intensity variations of the reflected light with different light sources 
according to the distance between the mirror and the plastic optical fiber

12000

In
te

n
sity (c

o
u
n
ts)

10000

8000

6000

4000

2000

0

450 480 510 540 570 600 630

Wavelength (nm)

0 mm

1 mm

2 mm 3 mm
4 mm
…

19 mm
20 mm

그림 3. 530 nm LED 광원을 사용하였을 때, 반사경과 광섬유 끝단 사이의 거

리 변화에 따른 반사광의 스펙트럼 변화

Fig. 3. Spectrum variations of reflected lights according to the distance 
between the mirror and the plastic optical fiber when 530 nm LED is 

used
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Ⅳ. 복부 부착형 광섬유 호흡센서의 제작 및 

실험 결과
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그림 6. 실제 호흡운동에 의한 광섬유 호흡센서의 출력전압의 변화

Fig. 6. Output voltage variations of a fiber-optic respiration sensor due to the 
abdominal movements

그림 8. 광섬유 호흡센서와 바이오팩 시스템의 출력신호 비교

Fig. 8. Comparison of the respiration signals of a fiber-optic respiration sensor 
and the BIOPAC
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그림 5. 광섬유 호흡센서의 구조

Fig. 5. Structure of a fiber-optic respiration sensor

그림 7. 광섬유 호흡센서와 바이오팩 시스템을 이용한 실험구성

Fig. 7. Experimental setup using a fiber-optic respiration sensor and the 
BIOPAC

Ⓡ
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