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Design of optical system based on resin lens for

palmprint image sampling
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Abstract: In order to acquire a palmprint sampling image with high resolution high contrast and low distor—
tion and to achieve system lightweight and high performance—to—price ratio a double telecentric optical system
with 6 resin lenses was designed based on the principle of total reflection. The weight of system has been re—
duced largely due to resin lenses; and the resolution of acquired image has been enhanced because of the opti—
cal design based on the total reflection. Furthermore the selection of the double telecentric optical system en—
sures the correction of the trapezoidal distortion introduced by the tilt object surface. It is shown that the Mod-

ulation Transfer Function( MTF) of the palmprint image sampling system is higher than 0. 55 at Nyquist fre—
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quency of 228 Ip/mm and the maximum distortion of the image is less than 0. 14% . Moreover the collection
range of system is 120 mm x 160 mm within a palm the actual resolution of palm can reach 500 dots per inch
and the image resolution is 8 x 10° pixels. These results meet the requirements of palmprint image sampling
with high-precision and low distortion.
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Fig.2 Layout of double telecentric lens
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Fig.3 Layout of optical system using resin material
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Fig.4 Layout of back lens using resin material
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Fig.5 MTF curves of optical system using resin material
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Fig. 6  Grid distortion graph of optical system using res—

in material
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Fig.7 Layout of optical system after changing stop po—

sition
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Fig.8 Back lens after changing stop position
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Fig.9 MTF curves after changing stop position
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Fig. 10 Grid distortion graph after changing stop posi—

tion
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