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Development of static microscopic spectral imaging system
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Abstract; A microscopic spectral imaging system was proposed based on a Liquid Crystal Tunable
Filter (LCTF). The systemic structure principle and operating method were introduced and a
prototype was developed. Using the idea of modular design, a spectral imaging module was developed
to cooperate with a microscope by connecting a standard C switch interface and a microscopic video
interface. The LCTF was used as light filter in the spectral imaging module to select the light of
certain wavelength by an electrical tuning mode. Without moving parts in the system, it could offer a
faster tuning speed and could select wavelength by programming in flexibility. Then, the LCTF was
placed in the collimated path to eliminate the possible aberrations. Furthermore, the software for
image collection and analysis was developed to perform the order control and data analysis for the
spectral images. The prototype was completed and microscopic spectral imaging experiment was
performed for hair fibers and longitudinal sections of pumpkin stem. The spectral images with
wavelength varied from 400 nm to 720 nm in 10 nm intervals were obtained. The results show that
different origins of hair fibers have been distinguished and also different parts of longitudinal sections

of pumpkin stem are extracted. The proposed system completes microscopic spectral imaging and
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collects good quality data, by which the function and application areas of the traditional microscope

have been extended.
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Fig. 1 Schematic diagram of spectral imaging microscope
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Fig. 2 Transmittance curves of LCTF
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Fig. 3 Design of relay optical system
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