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Effect of Spectrum Distortion on Modulation Transfer Function in
Imaging FiberOptic Spectrometer
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Abstract Imaging fiber bundles were introduced to dispersion imaging spectrometer and substituted for slit, connecting the tele-

scope and spectrometer to yield the imaging fiberoptic spectrometer. It is a double sampling system, the misalignment between

image of optical fiber and detector pixel has arisen because of the spectrum distortion of spectrometer, which affected the second

sampling process, and the modulation transfer function (MT F) therefore degraded. Optical transfer function of sampling process

was derived from line spread function. The effect of spectrum distortion on system MTF was analyzed, and a model evaluating

the MT F of imaging fiberoptic spectrometer was developed. Compared to the computation model of MTF of slit imaging spee

trometer, a MT F item of sampling by optical fiber and a MT F item of misalignment arising from spectrum distortion were added

in this model. Employing this, the MT F of an airborne imaging fiberoptic spectrometer for visible near infrared band w as evalu-

ated. The approach ro deriving and developing the MTF model has a reference signification for the computation of MTF of double

sampling system, which can direct the design of imaging fiberoptic spect rometer also.
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