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Abstract There are obvious interference fringes in the push-sweep scanning image of temporally and spatially
modulation spatial heterodyne interference imaging spectrometer (TS-SHIS), which will cause the traditional image
registration method to have a great influence on the calculation results of TS-SHIS push-sweep scanning image
registration. In view of this, an adaptive fringe template construction method based on target interference data is
proposed, which is used to eliminate the interference fringes in the TS-SHIS push-sweep scanning image, and the
surface fitting plus gradient method is used to register the stripe-eliminated push-sweep scanning image. Simulation
and experimental results show that the proposed method can effectively eliminate the interference fringes at the zero
optical path difference in TS-SHIS push-sweep scanning images, and the influence of interference fringes on registration
calculation is suppressed. The influence of fringe elimination on image registration results is less than 0.02 pixel.
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spectrometer; image registration; fringe template
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Table 1 Main technical parameters of CO, space heterodyne

interferometry imaging spectrometer

Parameter Value
Littrow wavelength /pm 1. 567
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Fig. 12 Image data and template before and after correction. (a) Before correction; (b) after correction
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0130003-9



ARILL
JEA—FL,

X H AR T35 BRI AT AR AL 1 LA S {2
AL RN AT A5 3] B AR 5000, iR S 2. 1 iR
AOGIEDFHE I 5 N A B AR TG B LA
ARELE TE R 37 A 25 RN s 15 s, B 15 1
7230 R se v H bR BIE B S O R Ao B &

FaEE1H/2022 F1 A/EER
J O i M 2k, & i O E AR T LA B RS
Littrow JEECH 6373 ecm™ L OGIESBER KN 0.4 em™ Y
RN B AR JFO G AT 58 A E bR i, HZIE 2532
WG RE R M A, R O R
—AGIEYE X 2 T 1] s PSS ] 4 X6
Wz J7 Ay 71,

6290 6310 6330 6350 637
Wavenumber /cm™!

K15 P R i 75 R K FAR R RO h £k

Fig. 15 Cube and target recovery spectral curve of atlas data

5 4 1B

Bt Xof st 4 B R o 780 2 ] 1 25 95 UG 64X
(TS-SHISHEH EHR B8 55 a5 4 il — A T 5
BTV 5 (9 138 N 45 ORI 8 5 1k, R IR
HeH UG h T80 2R B B v 3 25 SR A5, [y L
RSB SRR, S SO T LA RO R B A
T80 2580 SR F T3 5 1 A T T A U 3 L B S
T - 2% SOGF PR T i 45 S B4 5% i 5 9 4% S0k L
XHHEF MR B LS SR 2 7E 0. 02 pixel LA, P
PEITEXTT TS-SHIS H An 4 EUR A e i T H 5 &
JE SR BN AT — 2 PR T L

Z F x W
(1] Zhang C M.
spectroscopy [ D]. Beijing: University of Chinese
Academy of Sciences, 2001.
KR, TWRBOCIER AL (D). dba: hEF
ZEBERE:, 2001.
[2] ChenQ, Yang J F, Qiao W D, et al. Analysis for

signal-to-noise ratio of large aperture static imaging

Study on interference imaging

spectroscopy [ J]. Acta Photonica Sinica, 2007, 36
(10): 1889-1892.

PR, B, R IR, 55 RAVERFES T EOL
TR E M L2 B ] e T4 4, 2007, 36 (10):
1889-1892.

[3] Ma C. Inversion of free ferric oxide content in surface

soil based on HJ-1A hyperspectral images []J].
Transactions of the Chinese Society of Agricultural
Engineering, 2020, 36(20): 164-170.

o, HI-1A Rtk 2 22 L8l s S ek &
[T Al TR, 2020, 36(20): 164-170.

[4] Lucey P G, Horton K A, Williams T. Performance
of a long-wave infrared hyperspectral imager using a
Sagnac interferometer and an uncooled
microbolometer array[J]. Applied Optics, 2008, 47
(28): F107-F113.

[5] Harig R. Remote sensing of gases by hyperspectral
imaging: results of field measurements [ ] ].
Proceedings of SPIE, 2012, 8542: 854227.

(6] Chang YY, YIWN, DulL L, etal. A new method
of on-orbit relative calibration for spatially modulated
imaging Fourier transform spectrometer[J]. Laser &
Optoelectronics Progress, 2015, 52(8): 083004.
WWAE, ST, FREiEn, 5. 23 ARSI agoh
TEAAEFURERT 2 Ar o T ik ()] WOk 5ot 722 3k
J&, 2015, 52(8): 083004.

[7] LiJG, Zhao B X, Liang ] Q, et al. Modeling and
experiment of image field modulated Fourier
transform imaging spectrometer [ J]. Acta Optica
Sinica, 2020, 40(18): 1811002.

B4, A, REEk, . RS R AR
BUAZGIE AR S 500 7 [T =24, 2020,
40(18): 1811002.

(8] Gao] H, LiangJ Q, LuJ G, etal. A stepped mirror

based temporally and spatially modulated imaging

Fourier transform spectrometer: principle and data

0130003-10



(9]

[10]

[11]

[12]

ARIL L
processing[ ] ]. Spectroscopy and Spectral Analysis,
2017, 37(12): 3932-3939.
il REE, BAOL, . BT 2RISR
i 72 B0 R T e L o A g GO TS A - i 3 R KAl
WFR[T]. JeigeE S ek 8T, 2017, 37(12): 3932-
3939.
Bin X L, Cai Q S, Du S S. Large aperture spatial
heterodyne imaging spectrometer: principle and
experimental results [J]. Optics Communications,
2015, 357: 148-155.
Xiong W. Greenhouse gases monitoring instrument
(GMD) on GF-5 satellite (invited) [J]. Infrared and
Laser Engineering, 2019, 48(3): 0303002.
REAG. W00 5 TR R 20 % AR I A (e
#)[J]. LU SHOE TR, 2019, 48(3): 0303002.
Nan Y B, Ni G Q. Simulation analysis &
experimental study of the effects of satellite vibration
frequency and amplitude on hyperspectral image[]].
Spectroscopy and Spectral Analysis, 2016, 36(10):
3226-3231.
MoK, TRERE. TR RS AR IR = O0E R
TR 1 (5 B4 T AL IR AT (] 6k 2E 5O
281, 2016, 36(10): 3226-3231.
Liu HL, Chen WY, XuZS. An image sub-pixel
registration algorithm based on combination of curved
surface fitting method and gradient method [ J].
National Defense

Journal  of University  of

Technology, 2015, 37(5): 180-185.

[13]

[14]

[15]

[16]

0130003-11

E 2% F1H/2022 F1 B/RFER
XNEL5E, BR4E S, V. il Ol A i A B 1 AH 45
GHERIAR R B 2 [J]. E BB R 22540,
2015, 37(5): 180-185.
Gao Y Y. Research on registration of raw image
sequence of LASIS [D].
Chinese Academy of Sciences, 2007.
AR RALAE IS T OB (LASIS) K&
FCERARTTZE (D] . Jbat: hERERE K2, 2007.
Wang F B, Jing ] J, Wu Q S, et al.

elimenation and registration of large aperture static

Beijing: University of

Stripes

imaging spectrometer image[J]. Acta Geodaetica et
Cartographica Sinica, 2016, 45(6): 706-712.
FIrdl, SRR, RBOK, % KBRS TG
AL BRI 2 80 bR S lCHE ] . WZ2=4), 2016,
45(6): 706-712.

Zhao Y. Research on algorithm of mixed pixel
decomposition for hyperspectral image linear model
[D]. Harbin:
Technology, 2019.

B mCTE BUR LM BIR 518 0T 40 fif 1 R BT
FE[D]. M/REE: M/REMT RS, 2019.

Ding Y, Luo H'Y, Shi H L, et al. New flat-field
correction method for spatial heterodyne spectrometer
[J]. Acta Optica Sinica, 2020, 40¢19): 1930002.
TH, P, Jiigse, 5. —MERn s Esh 20
WEACF- 1 1E 5 vk LT, D% 224k, 2020, 40(19):
1930002.

Harbin University of Science and



