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Design of Optical Thin-Film Filters for Multispectral Palmprint
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Abstract Optical thin-film filters for multispectral palmprint image acquisition systems were designed. According
to the different reflectance characteristics of palm skin in visible and near-infrared bands, we analyzed the spectral
characteristic parameters and film design of palmprint recognition filters. For better quality of palmprint images
obtained by the systems, a four-channel filter design scheme was adopted. The spectral characteristic parameters are
required as follows: the central wavelengths A; =470 nm, A, =520 nm, A; =630 nm, and A, =880 nm. The full
width at half maximum of each channel is 10 nm. The transmittance is higher than 90%, and the average cut-off
background depth is greater than OD6 (spectral transmittance is less than 10™°).
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Fig. 1 Schematic of palm print acquisition equipment
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Fig. 2 Spectral curves of four LED light sources
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Table 1 Spectral characteristic parameters

Parameter Value
Permissible error +2 nm
Transmittance >90%
Full width at half maximum 8-12 nm

Cut off range 400 nm—A, ,A, —1100 nm

Cut off depth
(except passband)
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Fig. 4 A-plane transmittance curve
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Table 2 Specific film indexes of 470 nm, 630 nm, and 880 nm filters

Central wavelength /nm 470 630 880
Total number of film layers on side A 52 52 52
Total film thickness on side A /nm 5354. 44 5872. 63 6654. 39
Total number of film layers on side B 97 97 97
Total film thickness on side B /nm 6087. 41 6325. 96 7032. 42
Reference wavelength /nm 430,625,840 510,736,920 554,726,1000

3 PHIE IO A G YERER AR

Table 3 Spectral performance index of four channel filter

Central wavelength /nm 470 520 630 880
Transmittance /% 91.4 90. 7 93.6 92.8
Full width at half maximum of passband /nm 9.7 10. 8 11. 4 11.7
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