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Key techniques for spectrally programmable imaging
spectrometer based on AOTF

LIU Ji-Fan, MA Yan-Hua, ZHANG Lei, SHU Rong”
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083)

Abstract: Based on the multi-frequencies mode of Acousto-Optical Tunable Filter ( AOTF), the technique of spectral
programmability for imaging spectrometer has been proposed. The principles of this technique were presented, and the
test results of spectral programmability were introduced, including controls on the filtered wavelength, spectral resolution
and passband shape of AOTF via software. Then a prototype system of spectrally programmable imaging spectrometer
was established. Primary imaging experiments was carried out to validate the engineering feasibility and technical advan-
tages of the technique. A novel method was provided for increasing the efficiency and flexibility of imaging spectrome-

ters.
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Fig.2 Spectrum of RF driving signal (a) and diffraction
efficiency curve (b) for the combination of two bands
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Fig.3 Gaussian-shape passband (a) Spectrum of RF driving

signal (b) Diffraction efficiency curve
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Fig.4 Rectangular-shape passband (a) Spectrum of RF driv-
ing signal (b) Diffraction efficiency curve
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bined diffraction band
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Table 1 Changes of diffraction bandwidths at different
wavelengths
bR HEmEh  4BURWE SR 12 FiRKE
700 nm 3.4 nm 12.6 nm 24.9 nm 36.6 nm
900 nm 8.1 nm 28.8 nm 57.0 nm 78.9 nm
1100 nm 13.8 nm 48.7 nm 89.1 nm 121.5 nm

Fig. 7 Different diffraction bandwidths at 700nm in
multi-frequencies mode
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Table 2 Four spectral scan modes in the observation of

vegetation
B 850 nm WBUHE 820 ~880 nm % X TR 43 i B BB
A 6.1 nm 13
B 22.1 nm 9
C 43.2 nm 5
D 62.0 nm 1
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Fig.8 Image cube of vegetation
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Fig.9 Reflectance spectra of vegetation collected by different
scanning modes (a) Mode A (b) Mode B (c) Mode C (d)
Mode D
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