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Improving measurement range of infrared proximity sensor

using multiple exposure output and HDR technique
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Abstract

This paper proposes a method to improve the performance of low cost infrared distance sensor. Infrared distance
sensor measures the intensity of reflected light and converts it into distance. The proposed method improves the sensing
distance of the sensor and makes it operate robustly in various lighting environments. This is achieved by extracting the
characteristic curves of the sensor and applying the HDR (High Dynamic Range) technique. The output value of the
sensor was obtained by varying the intensity of the infrared input and the exposure time, and the characteristic curve
of the sensor was extracted from it.
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Fig. 1. Low cost 1D displacement sensors(Infrared reflection,
Infrared triangulation, Ultrasonic, Laser TOF).
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Table 1. Low cost 1D displacement sensors.
T OLAMIE AR ARl A
Simultaneous | Processing | Maximum
Sensor type Cost operation time distance
Infrared
(Reflection) Low Yes 0.1ms 30cm~1m
Infrared .
(Triangulation) High No 50ms 30cm~5m
. >3ms
Ultrasonic Low No (50cm) 5m
Laser ToF High Yes >20ms 2m
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Fig. 2. Schematic of the light emitting part and the light
receiving part of the infrared sensor module.
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Fig. 3. Phototransistor output waveform by reflected light
intensity. The output waveform of the phototransistor
was obtained by varying the distance between the
infrared sensor module and the object in the
absence of external light.
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Fig. 4. Phototransistor output waveform by external illumination
intensity. The distance between the infrared sensor
module and the object was fixed, and the output
waveform of the phototransistor was obtained by varying
the distance between the external light and the object.
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Fig. 5. Characteristic curve of phototransistor.
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Fig. 8. Output of phototransistor according to measurement
distance.
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