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Design of microscopic hyper spectral imaging syssem
XIAO Gng-ha , SHU Rong, XUE Yongqi
(Shanghai Institute of Technical Physics, The Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A novel microsoopic hypergectra imaging system was presented ,and its operating principle,
structure ,hardware and software desgn were discussed. The system was desgned based on the principle of
pushbroom hypersectral imager ,direct vison digersng prism-grating-prism component was used as gec
trumrdividing component ,and PCI bus was used as computer interface of high-gpeed imaging ectra data
acquiring subsystem. The whole system was composed of a microscope ,a gpectrometer ,an area CCD camer-
a,an automatic stage and data acquistion and control subsystem. Comparing to other spectrum-dividing
technologies ,the prism-grating-prism has advantages such as direct vison ,high gectra reslution ,compact
structure and low cost. The system is capable of performing spectra imaging inplenty of ectral bands and
micro-ectrosoopy in any image pixe ,in the gpectra range 400 through 800 nm. The spectrd reolution is
lessthan 5 nm ,and the spatiad resolution is about one imicrometre. The system can be applied to a lot of
fidds,such as clinic medicine,biology ,material science ,microelectronics. The analyss results show that it
can be success ully to apply hypergectra imaging technique to microsopic fidds by combining gectrd imaging
with microsoopic imaging technique.

Key words: microscopic imaging spectrum; hyperspectra imaging; microscope; Spectrometer ; grating;

CCD camera; PCI bus
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Fg.1 Opticd schematic diagram of the system
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Tab.1 Some resultsof gectd cdibration
(nm) (nm) (nm) (nm) (nm) (nm)
1 403.7 2.8 54 591.5 2.9 108 792.0 3.4
2 407.8 3.0 55 595.0 3.0 109 795.6 3.2
3 411.9 3.2 56 598. 4 3.3 110 799.3 3.3
4 416.0 2.9 57 601.6 3.1 111 803.0 3.3
5 420.1 3.0 58 605. 0 3.2 112 806. 6 3.5
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