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Traditional optical single finger fingerprint scanner has some problems, such as small scanning window,
limited extracting feature point, serious trapezoidal distortion of fingerprint original image, which directly affect the

accuracy of fingerprint identification. To acquire a fingerprint scanner system with high resolution and high
identification accuracy, in this paper, the dual finger fingerprint scanner with object-telecentric optical system is
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designed, which enlarges the size of scanning window and corrects the angle of the trapezoidal distortion. An object-

telecentric optical system model is established by Zemax optical design software. By adjusting the suitable merit
function and balancing all kinds of aberration, high imaging quality is acquired. The size of effective scanning
window is 40.64 mm X 38.10 m. The modulation transfer function values of the center and edge view field of
than 1%, and the system resolution is up to 500 dpi.
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Table 1 Design parameters of optical system

Parameters Value
Wavelength (525 £15) nm
Fingerprint capture size 40.64 mm X 38.10 mm
Object space NA 0.078
Magnification of lens —0.083
Distortion <1%
Pixel size of CMOS sensor 3 pm
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Fig. 1 Principle of fingerprint scanner Fig. 2 Grid deformation pattern of trapezoidal distortion
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Fig. 3 Light path of object-telecentric optical system
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Fig. 4 Spot diagram of object-telecentric optical system Fig. 5 MTF curves of object-telecentric optical system
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Fig. 6 Grid distortion of object-telecentric optical system
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Table 2 Tolerance demands of optical system

Tolerance type Value
Radius/ mm +0.02
Surface thickness /mm +0.02
Surface tilt /(%) +0.02
Surface center /mm +0.02
Element tilt /() +0.05
Element decenter/ mm +0.03
Index +0.001

Abbe /% +1

3 O REWSE R P 4R

Table 3 Monte-Carlo analysis result of optical system

Monte-Carlo system MTF
9024 0.32
50% 0.36
10% 0.40
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Fig. 8 Dual fingerprint image and partial enlarged image
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