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Abstract: To accomplish the spectral calibration of a medical microscopic imaging spectrometer
developed by ourselves for brain tumor operation, a spectral calibration system was designed. The
system is composed of a monochromator, a tungsten-light source, a surgical microscope platform and
a prism-grating-prism(PGP) imaging spectrometer. A software for spectral calibration was developed
based on monochromator wavelength scanning method, the spectral data of the medical microscopic
imaging spectrometer in full bands were obtained and the data processing and data analysis were
performed. The spectral calibration was implemented by adjusting path, monochromator calibration
and imager calibration. Experimental results show that the accuracy of the spectral calibration is
better than 0.1 nm, the spectral ranges of the imaging spectrometer are greater than 400—900 nm and

its spectral resolution is better than 3 nm. The test validation shows that the spectral calibration
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system is accurate, simple, compact, and easy to operate and meets the actual clinical requirements of

microscopic imaging spectrometers.

Key words: medical imaging

calibration; monochromator
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Fig.1 System configuration of proposed medical

microscopic imaging spectrometer
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Tab.1 Parameters of medical microscopic imaging

spectrometer
AR HR HfH
GRS B /nm 400~900
i 43 HE K /nm >5
DG 18 1 £ =100
PRFR/ (mm X mm X mm) <7300 X 50X 50
Ji i kg <3
B EH R /s <60
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Fig. 2 Spatial arrangement of three-dimensional data and

spectral response curve for spectral calibration
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Fig. 3 Block diagram of spectral calibration equipment
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Fig. 4 Photo of calibration equipment for medical

microscopic imaging system
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Tab. 2 Spectral subintervals of imaging spectrometer

X ] W Bt /nm X [&] Bt /nm
1 400~460 6 650~710
2 450~510 7 700~760
3 500~560 8 750~810
4 550~610 9 800~860
5 600~660 10 850~1 000
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Fig.5 Flow chart of automatic calibration for medical

microscopic spectrometer
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Fig. 6 Real-time monitoring interface of spectral calibration
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Tab. 3 Results of spectral calibration of several bands for

PGP imaging spectrometer

g PO am IR/ am
30 102, 32 2.89
40 431. 22 2.75
50 159.76 2.68
60 189. 76 2.53
80 545.76 2. 69
100 603. 25 2.73
120 660. 54 2.82
140 717.76 2.69
160 775. 32 2,58
180 832. 42 2.63
200 889. 87 2.75
220 947. 25 2.83
229 973. 40 2.90
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Fig. 7 Spectral fitting curves of different channels
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