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Modeling and Nonlinearity Correction of Non-dispersive Infrared Gas Sensor
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Abstract: The relationship between input and output of non-dispersive infrared gas sensor is nonlinear in nature, and need to be corrected to
ensure the measurement accuracy of the system. According to the absorption raw of gas to IR light, qualitative analysis is conducted for the sensor,
and the mathematical model structure is obtained. The hardware platform based on DSP and the software algorithm are researched and developed,
and the calibration test is conducted; through the test data, the nonlinear relationship between output and output of the sensor is built. The
parameters of the nonlinear relationship are optimized, the mathematical model satisfying accuracy and the demand for practical application is

established, to determine the relation between concentration and signal amplitude. The result of experiments indicate that the nonlinear correction

made by the mathematical model makes the nonlinear error less than +1%FS, that meets the requirement of practical measurement.
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Fig.1 Block diagram of system hardware

RGN EEAAIRLLIME SIS A/D §fupt
B \DSP il 5 Ak AR B i JEE 5 T B B T ) A A

(HBMEINFEY 5 35 B4 3 4 2014 43 H

B NP R B 3 AR L L Fi TR BB AT
RGBT R B BAL BT 7k e R A

21



AORANSEBEBRBFELEEFERMRE BRK,%

DRELH A M B h I ER S, RS
BE A R IR ZLAME S A B
P LA TSRS B SE A AE T AN &L 2 BT

EOfESRE AIMES BERTRE s
RACEGER R RAbBBR BB
4 4

A 4

v
[ rromsm | [ aseeemese | [ s

H2 AAKMNZEMIER

Fig.2 Block diagram of system software
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Fig.3  Flowchart of main control procedures
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Fig.4 Block diagram of experimental apparatus
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Tab.1 Signal amplitudes in different CO concentrations
bRk ./ % R AE/ vV

0 0.020 435
20 0.276 792
50 0.557 138
70 0.689 281
100 0.838 905
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Tab.2 Processing results with DSP in different CO

concentrations
FRUERR BE/ % DSP A HZE R/ % FRARL MR %
10 9.31 ~9.36 0.69
30 29.68 ~29.80 0.32
40 39.48 ~39.56 0.52
60 59.48 ~60.10 0.52
80 79.79 ~80.11 0.21
90 89.21 ~90.09 0.79
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Tab.3 Signal amplitudes in different SO, concentrations
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Tab.4 Processing results with DSP in different SO,

concentrations
Bk /% DSP Ab S5/ % FRARL MR 22/ %
10 9.52 ~9.56 0.48
20 19.76 ~19.79 0.24
30 29.61 ~29.65 0.39
40 39.59 ~39.62 0.41
60 59.42 ~59.46 0.58
70 69.37 ~69.39 0.63
80 79.27 ~79.31 0.73
90 89.20 ~89.22 0.80
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