W31 % 10 ) I i 5 AR AR Vol.31 No.10
-1582- JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2017 4E 10 H

DO 10. 13382/j. jemi. 2017. 10. 008

E TR BP MEZ MR SF, SIRfERLEE"

il A o ' E 2 Feem
(1. F5LE B TR KA SR SRR G BET 210044
2. HEEE A TR AHITINE SN 515 BA I 5505 e 210044)

B AR SF, ML AN I SR 5 52 SRR TR SR S A 4 1) A, B SR TR Ak T B AR 22 I 1) 5
(PSO-BP) 125 o 4% TN ASE AU PRI TR SR AR A5 | S 0 D0 {22 20 A 7 S B M2 3 5 LA M D ik il E AT A0 T LR A . SE 0 45
BRI % SFy SR RERAERMRE 0 ~ 1000 x 10 7° JEJE 10 ~40 C K 100 ~ 120 kPa, HXHI R 22 1.5% KRG /N
F 215 x10 7 KM RN 1 x 10 A3 b Bk 7 FRBEIREE SR M S5 R AR . M T 2050 23 50 1 RBF 28
PR 28 AIME T 5 12 B e (%) I oA S AN AR e e, L JE e 4 o e B S A R A AR SRR A A BRI B AR

KB AECAHETAN SRR ; PSO-BP i 28 2% 5 ST M2

RESES: TN215 XEARIREE: A EXRREFRISER: 460.40

SF, gas sensor based on improved BP neural network

Chen Yuanming' Chang Jianhua'® Shen Wan' Pei Yu' Bian Xiaoyang'

(1. Collaborative Innovation Center of Atmospheric Environment and Equipment Technology, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 2. Jiangsu key Laboratory of Meteorological observation and Information
Processing, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: Aiming at the fact that the measurement accuracy of non-dispersive infrared SF, gas sensor is susceptible to ambient
temperature and air pressure, PSO-BP neural network prediction model was used for real-time compensation for the measurement
deviation caused by changing ambient temperature and air pressure. This method was then compared with other compensation
approaches. The experimental results show that the relative measurement error of this SFy gas sensor is 1. 2% , the measurement accuracy
is less than =15 x 107 and the measurement resolution is 1 x 10 ™% at the gas concentration of 0 ~1 000 x 10 ™®, the temperature of
10 ~40 °C and the air pressure of 100 ~ 120 kPa. It could effectively eliminate the nonlinear effect of fluctuating ambient temperature
and air pressure. Compared with the empirical formula method and RBF neural network compensation method, this approach has higher
measurement accuracy and stability, and dispenses with more circuit control module. So, it can help to reduce the volume and the cost
of sensor.
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Fig. 1  Absorption spectrum of SF gas
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Fig.2 Schematic diagram of SF, gas sensor
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