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Designing Non-uniform Lens Array Based on Log-polar Mapping

CAQO Jie, HAO Qun, SONG Yong, FAN Fan, LIU Tao, YANG Yun-yi, GAO Hong-xun
(School of Optoelectronics » Beijing Institute of Technology . Beijing 100081, China)

Abstract: A novel log-polar image sensor based on non-uniform lens array was proposed in this paper.
Non-uniform sampling and log-polar mapping were testified by building mathematic model. The validity
of the model was verified by some design examples. Meanwhile, some key parameters were analyzed and
simulated, including blank spot radius (r,), growth coefficient (g) and fill factor (). Several
conclusions can be obtained from the simulation. 7, decreases with M on the condition that N is
unchanged and increases with N on the condition that M is unchanged. Meanwhile, yincreases with N
and tends to 7t/4 if N=>40. So, appropriate growth coefficient (¢g=1. 106) was obtained on the condition
that N = 40. The results from the simulation support theoretical foundation for realizing log-polar
transformation of based on non-uniform lens array and useful to design a novel log-polar image sensor.
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Fig.1 The model of the log-polar mapping sensor
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(b) Log-polar transformation
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Fig. 3 The structure of the space-variant lens array
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Table 1 Design structure of non-uniform lens array

Style of Symbol Parametric description
parameters
Input M.N Rings(M)
parameters Sectors(N)
7o/ Tinax Blank spot radius/Maximum
radius of lens array
r; Radius of i th ring
Output q Growth coefficient
parameters 7y Fill factor
Fmax /70 Maximum radius of
lens array/Blank spot radius
D, Diameter of i th ring
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Table 2 Create single plano-convex lens

Style of . o
parameters Symbol Parametric description
Input D, Diameter of i th ring
parameters n Refractive index
d Dimension of photodtector
f Focal length of lens array
; Distance between back of
lens and focal point
Output R Curvature radius
parameters h; Thickness of lens
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