.@ ﬁ‘] t % o S SCOPUS,CSCDEKEHEH)
~ = > sh3GZU T, hERSEeC I

Journal of Applied Optics

HTBEREN RSN IR EAMERBIS

Ffa F1F % PHEE HRF B KON LER

Temperature compensation in ammonia detection based on genetic algorithm

LI Yang, HUANG Yi, SHI Yuan, DENG Chuanlu, HU Chengyong, DONG Yanhua, ZHANG Xiaobei, WANG Tingyun

SIHASC:

ZEH, TR, iR, 4%, FE TG T S SN T IR B AME AT ITT]. R HDG2E, 2021, 42(6): 1067-1071. DOT: 10.5768/JA0202142.0603002

LI Yang, HUANG Y1, SHI Yuan, et al. Temperature compensation in ammonia detection based on genetic algorithm([J]. Journal of Applied Optics, 2021, 42(6): 1067-1071.
DOI: 10.5768/JA0202142.0603002

TELR R BE View online: https://doi.org/10.5768/JA0202142.0603002

T RO HA S R

Articles you may be interested in

AR BE RO ARSIINE B B IERT ST

Study on temperature influence correction of gas concentration laser spectrum detection

NI 2020, 41(2): 348-353  https://doi.org/10.5768/JA0202041.0203002

HEMRESHBIENRR AL RGBT

Design of high temperature gas spectrum detection system combined with environmental parameters modification

R HYG2E. 2018, 39(6): 809-814  https://doi.org/${suggestArticle.doi)

HETHLISDFGITR A B b AN 7 HE BT

Research on methane gas spectroscopy detection method based on mid—infrared DFG laser source

I3 6. 2018, 39(5): 735-742  https://doi.org/10.5768/JA0201839.0506001

T8 6 MK CODRIITy B: MRS

Seawater chemical oxygen demand optical detection method based on Raman spectroscopy

I3 FIE2%. 2019, 40(2): 278-283  https://doi.org/10.5768/JA0201940.0203001

H TR BE W B A 0 B B P A 0 B T 5T 2 O

Research and application of package defects detection algorithm based on improved GM

R 2019, 40(4): 644-651  https://doi.org/10.5768/JA0201940.0403003

T RSB RSO T W BT SREF AL

Astronomy optical interferometric telescope array optimization based on modified UV sampling method

N 2017, 38(4): 555-561  https://doi.org/10.5768/JA0201738.0401007

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0603002
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0203002
http://www.yygx.net/cn/article/doi/${suggestArticle.doi}
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0506001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0203001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0403003
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0401007

55 42 4 5 6 0] B Ot % Vol. 42 No. 6
2021 4F 11 H Journal of Applied Optics Nov. 2021

X E4S:1002-2082 (2021) 06-1067-05

T 14 50 R o LI R B 5

F M, B,iE &, NS ART, EHAE KDL, ZER

(3G K2 R FOCLT 5003 A 5 9050 %, F 1 200444)
B B2 RAAKRATPTTANFTEANRZI—, LRELMNERHZIARERENT 0, A ERE
MREKE, LR RAENYATSE, ZXRIHELES Z5RBCLER R BE S, TR A
i EPRBRENYMETHR., AT EINZSRMAEERR, BET 206 K~328KRE T
AN ARG, RARELESRAANLERBFREAME, ER AN, @i 556 35K 7698 F 4
2 AR T A RO RRE T R A AN YRR, NIt S A E . £ 328K B E T, 44x10°°
R AW 4R E AR T 26.97%, M &R E T AL, L AR £ R 39 £ 0.998 16 ¥4 L ;6x10° & A,
JE B EAMERT G & St A Ml FR 2 3] 4 0.198x10°° F= 0.278x10°°,
X429, BAEF ok RN E 0 RMOCRERR; RAA N ;IR AME ; A TR
& 53 2 S: TN206 XHEAFRETE: A DOI: 10.5768/JA0202142.0603002

Temperature compensation in ammonia detection based on genetic algorithm

LI Yang, HUANG Yi, SHI Yuan, DENG Chuanlu, HU Chengyong,
DONG Yanhua, ZHANG Xiaobei, WANG Tingyun
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks,
Shanghai University, Shanghai 200444, China)

Abstract: Ammonia is one of the common pollutants in the atmosphere, and the temperature has a significant
impact on ammonia concentration detection results. In order to obtain the accurate concentration of ammonia,
the influence of the temperature must be eliminated. The genetic algorithm was combined with differential
optical absorption spectroscopy to explore the influence of temperature on ammonia concentration detection.
The ammonia detection system at 296 K~328 K was developed based on ultraviolet differential optical
absorption spectroscopy, and the compensated detection results were obtained by using genetic algorithm. The
experimental results show that the temperature compensation model can effectively eliminate the non-linear
influence of temperature on ammonia detection and improve the detection accuracy. The error of 44x107°
ammonia detection results at 328 K is reduced by 26.97%. With the change of temperature, the linear
correlation coefficients are above 0.998 16. For 6x10°° ammonia, the detection limit of the system is 0.198x107°
and 0.278x107°, respectively, before and after temperature compensation.

Key words: genetic algorithm; ultraviolet differential optical absorption spectroscopy; ammonia detection;

temperature compensation; detection limit
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Table 1 Calculated concentration and concentration after temperature compensation of ammonia at 296 K~328 K
AR X107 IRBEFMEIR AR EE X107
TREE/K
6 17 23.7 44 47 6 17 23.7 44 47
296 6.23 18.28 25.98 45.98 49.79 5.88 17.16 2439 43.16 46.73
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