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Fig. 1 Principle of reflective intensity-modulated sensor
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Fig. 2 Schematic of a collimated beam reflective intensity
modulation proximity sensor for a specularly
reflective sample
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Fig. 3 Illustration of the calculation of modulation

functions for a Lambertian diffusive sample
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Fig. 5 Sensor modulation functions for a specularly

rellective sample of glass
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Fig. 6 Sensor modulation functions for a Lambertian

diffusive sample of glass
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Fig. 7 Scnsor modulation {unctions [or a spccularly

reflective sample of aluminum
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Fiber Optic Displacement Sensors Based on the Principle of Collimated
Beam Reflective Intensity Modulation

Ma Huiping Liu Lihua Yang Lemin Li Pengsheng
(Automated Measurement and Control Department, Harbin Institute o f Technology, Harbin 150001)
(Received 9 January 2002; revised 1 April 2002)

Abstract: A fiber optic displacement sensor based on the principle of collimated beam
reflective intensity modulation is constructed. Both emitting fiber and receiving fiber are
connected to graded-index (GRIN) lenses. The probe GRIN lens emits a collimated beam to
illuminate a sample at an oblique incident angle. The receiving GRIN lens is then placed in the
direction of specular reflection. Modulation functions are analysed for specularly reflective and
Lambertian diffusive samples. Artificial calculation shows that the sensor has high signal level
and flexibility in working distance and measurement range through adjusting the configuration
parameters.

Key words: optical fiber optics; collimated beam; GRIN lens; L.ambertian diffusive sample



