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Fig.10  Spatial modulation interference spectral imager based on Sagnac transverse shear beam splitter
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Fig.11 Optical principle of the DASI
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Fig.12 Structure diagram of interference spectral imager i E
carried on Chang'e-1 Fig.13 Spectral image of an area on the lunar surface

obtained by interference spectral imager carried
on Chang'e-1
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PG 22 5 7RG % FL AT 58 BT 0T i 74 2 180 38 i) 1 28 Ot 3% 48 A% (Environment &. Disaster Monitoring Imaging
Spectrometer, EDMIS) # # H -7 JEDMIS f& B N B R T #2638 /g AR B 1AL, o 2 4k
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Table 1 Main technical specification of interferometer

Parameter Value
Orbit altitude/km 650
Width/km 50
Spectral range/pm 0.45~0.95
Number of channele 115
Average spectral resolution/nm 4.57
Spatial resolution/m 100
Field of view/(°) —30~+30
Semaphore/bit 12
Spectral signal to noise ratio >50
MTF 0.24
Radiometric calibration accuracy Relative value 2.4% , Absolute value8.2%
Raw data rate/Mbps 107.8
Compressed data rate/bps 65.7
Mass/kg 50.78
Power/W Short-term54.6, long-term 15
Service life/year 3
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14 EDMIS # 4 4 5 4 [ B 15 EDIS KB &34 B A7 = 4 #0488 3L 07 4k
Fig.14 Structure diagram of EDMIS Fig.15 Three dimensional data cube of ground object
obtained by EDIS
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Fig.17 Differential interferometer and Doppler differential interferometer with different spectral bands
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Fig.18 Sketch map of working principle of multistage micro-step mirror interference spectrometer
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Fig.19  The structure diagram of ALISEO
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Fig.20 Structure diagram of static interference imager
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Fig.21 Structure diagram of LWIR HSI
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Fig.24 Pseudo color three dimensional data cube obtained Fig.25 Pseudo color three dimensional data cube obtained
by HJ-2A/B within visible to near infrared spectral by HJ-2A/B within the short wave infrared spectral
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Fig.27 Schematic diagram of optical principle of USPIIS
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Fig. 28 Schematic diagram of optical principle of SLPIIS
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Review of the Development of Interferometric Spectral Imaging
Technology (Invited)

HU Bingliang
(Xi’ an Institute of Optics and Precision Mechanics of CAS, Xi'an 710072, China)

Abstract: Interferometric spectroscopic imaging technology has undergone decades of experience
accumulation and technological development. At present, it has extensive and mature applications in the
fields of astronomical exploration, atmospheric pollution, water environment monitoring, surface
geological mineral exploration, vegetation survey and other fields. Compared with dispersive and filter—
type spectral imaging techniques, interferometric spectroscopic imaging technology has the advantages of
high resolution, high sensitivity, and high wave number accuracy. According to the type of optical path
acquisition method, this paper summarizes the research status of interferometric spectroscopic imaging
technology at domestic and abroad from three aspects: time modulation, spatial modulation, and spatio—
temporal joint modulation. Then introduces and reviews their representative research results. For time—
modulated interferometric spectroscopy imaging, the interferogram acquired by the detector can be seen as
a collection of time series. Interference maps are acquired one by one over time. The main advantages of
this technique are the high spectral resolution and detection sensitivity. However, this type of optical
system requires a continuously moving precision part to produce an optical path difference that changes over
time. The main technical difficulty of time-modulated interferometer spectroscopy is how to develop a set
of stable, reliable and long—working high—precision moving mirror scanning system. Spatial modulation
interferometric spectroscopy records interference information at different cell positions of the detector for
different optical path differences of the measured target. A complete interference map of the target can be
obtained with a single exposure. This technology fundamentally overcomes the problem of precision
moving mirror scanning system in time—modulated spectrometers, and also improves the real-time
performance of obtaining spectral information. The essence of spatiotemporal combined modulation
interferometer spectroscopy is to insert a transverse shear interferometer into the camera system. Since
there is no slit in the front optical system, this type of instrument not only has the characteristics of high
detection sensitivity, high stability and high signal-to—noise ratio, but also has the advantages of high
throughput. It can be seen that different modulation methods use different optical path structures. Of
course, each spectroscopic principle also has its advantages and disadvantages, which can be applied to
different application areas. The research of interferometric spectroscopy imaging technology has always
attracted much attention. There is no doubt that the emergence of relevant new technologies is often very
eye—catching. Over the past three decades, interferometric imaging spectroscopy technology has been
rapidly developed in the field of remote sensing, and has gradually become an effective tool for high—
resolution remote sensing detection.

With the rapid development of detector focal plane array, precision machinery, high—speed data
transmission and storage compression, data quantification and computer image processing, the future of
spectral imagers will have a large field of view, wide spectral range, high sensitivity, high spectral
resolution, high spatial resolution and other performance. Moreover, the technology gradually tends to
develop in the direction of new principles, integration, automation, wireless, intelligence, single cylinder
and miniaturization.

Key words: Interferometric spectroscopic imaging; Time modulation; Spatial modulation; Spatio-
temporal joint modulation
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