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Scanning passive FTIR remote sensing system for pollution gas

JIAO Yang, XU Liang, GAO Min-guang, JIN Ling, TONG Jing-jing, Li Sheng, WEI Xiu-li
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Abstract ; Passive Fourier-transform infrared ( Passive-FTIR) spectroscopy allows identification of the air pollution.

However, information about the position and the distribution of pollution gas is essential for the detection and early

warning in the case of the release of a hazardous cloud. In this work, a Scanning Passive FTIR Remote Sensing Sys-

tem, which is composed of an interferometer, a video system, a scanning system and a computer has been developed.

The system control software is programmed with LabVIEW. The concentration retrieval algorithm for the passive FTIR

remote measurement is presented to get concentration path length of the pollution gas. The results are visualized by a

video image, and overlaid by false color concentration distribution image. The validation experiment shows that the

system is stable and effective. It has a good prospect in detecting pollution gas distribution.
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Fig. 1 three layer model of passive remote sensing
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Fig.2 (a) scanning imaging passive remote sensing infrared system;
(b) block diagram of the system
1 — Cassegrain telescope;2 — CCD camera;
3 — FTIR spectrometer;4 — scan system
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Fig. 3 block diagram of system
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Fig.4 human machine interface of system
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Fig. 5 location of SFg release point signed by black circle

and the measurement area signed by black pane

AGESEMIT U — W9 x4 F1 4 A3 1 P 3z A7 i
]2 2 min, #| ] LabVIEW ) “PEREFINFF(E B T
BN AT 00T, 45258 R FE I 32 2HE T
RS PN — Dl Rs T 2 —
I RS L, AT B AR 2 s, 5 H BRI TG
1.3 s, AR AL PR RN T 0.2 s AR B B)
o S h T o5 s B S 8 B Pk €D S 2 I gV B 25
SR = SEH PR 75 B <A o A e, 32 2
WEALR AR 8 70 30 ol o P v i 8 DI i SR — 41 il
PRSI . RGBT IERERRE , i K I3 [R] 2y
HLEEAT 8 ho T BASDIRZS LA 1) R G 1 F
B PR T B R S AL B At A 2 7 A e A
e A AR i ) 1 T AL, e AN e 7 A R R SR o
85 A B Bl Ak B S5 T T 1] P TR e

S R R AR TR E AN 6 TR, 1R



1024 5 RS AN

B4 %

H0947 om ™ BT i1 W A 06 155 7S SR AL T AR AL AT
FF o RRAE(2) RIS $ BOHT S50 20 B DI A ey
AR RS 2 B R T BRI
B MR B 1L 3R, AR S I Tk A AR IX
SN IR B AR A e, S 9 B 3 U 900 ~
1000 em ™" R BE S TALBIIE S 3230 435 2%
BRIETE , MR BT WA SOR RAF SR EMHB D

0.04 4

Single Beam

1000 980 960 940 920 900
wavenumber/cm’!
B 6 K gab R m AT RS M3t
Fig. 6 the single beam spectra of SF¢
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Fig. 7  the measured fitted and residual spectra of SF
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