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Analysis of influencing factors for precision of all-weather optical

axis parallelism detection
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Abstract: To improve the precision of the infrared sensor, the chamber structure, circuit and data
processing was optimized. The chamber structure of the infrared gas sensor was redesigned and optimized
by the experiments and optical simulation. Three differential amplifier circuits were chosen to eliminate
the system’s noise, and the secondary difference look-up table was used to process the data, and a new
infrared methane sensor was designed by those measures. The experiments were performed to obtain the
new sensor’ s performance in the volume fraction 0% —3% of the methane. Results showed that the
response time has been reduced to 20 s, the detection sensitivity was also improved, and the detection
error was controlled within +0.04%. After comparing the similar products at home and abroad, it is clear
that this new designed sensor exhibits enhanced performances including higher detection sensitivity, lower
detection error and shorter response time.
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Fig.1 System structure diagram
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Fig.2 Gas chamber structure diagram
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Fig.4 Gas chamber a relationship with the sensor response time
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Fig.6 Encapsulated sensor
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Tab.1 Theoretical values, measured values and

detect error of sensor

No. Theoretical values Measured values Error
1 0 0 0

2 0.25 0.25 0

3 0.50 0.51 0.01
4 1.0 1.01 0.01
5 1.75 1.72 -0.03
6 2.25 2.24 -0.01
7 2.75 2.79 0.04
8 3.0 3.03 0.03
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