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Water Level Sensor Utilizing Temperature-Compensated
Optical Pressure Sensor

Al Sakamoto KO HorimotolJ Y[ Noguchill SO Hirafunell andJ T Sakai
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[ Optical sensors have many advantages, such as complete electromagnetic immunity, ease of remote sensing,
and multipoint measurement. These sensors are restricted to special applications due to their expensive
measurement systems. We developed an inexpensive and high-accuracy optical sensor utilizing a unique three-
fiber array. By combining a temperature sensor and a pressure sensor, we fabricated a temperature-compensated
water level sensor with an accuracy of J /0 0.3 0 F.S. for all temperature ranges.
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Fig. 1. Schematic diagram of the three-fiber array sensor.
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Fig. 2. Magnified diagram of the array head.
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Fig. 3. Distance dependence of measured power
and power ratio with angled three-fiber array.
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Fig. 4. Distance dependence of measured power ratio
for various angled three-fiber arrays.
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Fig. 5. Emission spectra of LED at different temperatures.
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Fig. 6. Temperature dependence of LED and power ratio.
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Fig. 7. Structure of temperature sensor
with angled three-fiber array.
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Fig. 8. Distance dependence of measured power and power ratio
with angled three-fiber array for temperature measurement.
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Fig. 9. Temperature dependence of power ratio
with angled three-fiber array fixed on metal base.
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Fig. 10. Pressure dependence of power ratio
with angled three-fiber array and diaphragm.
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Fig. 11. Pressure dependence of power ratio
with temperature-compensated pressure sensor.

.-l-'l'l'l"l

p—

01130

A0000000000

goobboos3gobbooooobbooooooo
gobobboooooboooobbboooobJrFeEO
gobooboobooboboobooooboo 12000
goooooooos3ooobooboooooooogogd
gobobboooobbooobobobbooooobog
gobbboooooooobobbbbbooooooon
gobobobooooooobobobobbooooooon
goboooogooooobobbobbbooooooo
OkmOOOO0OODODODODOOOOOOOOOO
gboogobooobooboobouoboobooboo
goboobbooboooogoooobobooooooon
goooobobbooooogooooobbboooogooo
gobooooooooobbobobbobooooooo
goooobobsgoossoboooguoooooog
gobgoboboobooboobx 030FRSODO
gooobiomgob 40mbooobobOon

5000000

goboboooobo3gobobobbboooooooobo
gobooooboooboboboobooboobLrLEDODDO
goooboboboooooobobooobobosboboog
gooboe0O0OO0ODOCOOODOCOOODODbDDOODO
goboboobbbbooooooobbboooogob
gogoooooobobbobooooobbboboogoob
gobooobooboobosgoossbobuounooobs
030FS.O000000O00DOO0OObOO0OOOObOOOn
gooobobboogobJrFEDDOOOOOODODOOO
gooogoooog

0 120300000000000000000
Fig. 12. Water level gauge employing three-fiber array.
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