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Detectors arrays mosaic imaging system
based on four sets of monocentirc lens
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Abstract; In order to achieve both wide field of angle and high resolution in one imaging device, we propose
a method which combines detectors arrays mosaic technique and monocentric imaging lens. This paper first in-
troduces the scheme of detectors mosaic of four lens systems, and next there is a thorough discussion of advan-
tages by adopting monocentric objective lens. After that, a completed lens design prescription is presented as
well as the related specifications. In the final part, evaluation of the imaging quality is discussed along with
the tolerance sensitivity analysis. The finished system has 120° FOV and 100 mm focal length. As depicted,
the contradiction between wide field of angle and long-focus has been figured out excellently by the monocen-
tric mosaic imaging system which can complete ultra-high resolution imaging and has great advantage compared
with other imaging devices.
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Fig.1 Principle of the image mosaic
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Fig.2  Layout of the monocentric lens
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Tab.1 Lens data of the subsystem

Surface Radius/mm Thickness/mm Glass Aperture/ mm Comments
Object Infinity Infinity Air — Object position
1 41.894 0 17.222 6 HLAK7(n=1.713,0=53.8) 80.1
2 24.671 4 0.206 3 Air 48.1
3 24.4650 24.465 0 HFK61(n=1.497,v=81.6) 47.8 Internal sphere
Stop Infinity 24.465 0 HFK61(n=1.497,v=81.6) 24.8 Stop position
5 -24.4650 18.143 4 HLAK7(n=1.713,0=53.8) 46.8
6 —-42.608 4 26.683 9 HLAF4(n=1.750,v=35.0) 78.9
7 -69.292 3 33.4425 Air 125.7
8 22.929 0 4.720 5 HLAF3(n=1.744 ,0=44.9) 10.4 Field Lens
9 -26.720 0 1.676 9 HLAF4(n=1.750,»=35.0) 9.2 Field Lens
10 15.2513 2.500 0 Air 8.3
Image Infinity — — 8.0 Image position
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Fig.3 Layout of the subsystem
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Fig.4 MTF of the system on position 1
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Fig.5 MTF of the system on position 3
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Fig.6 Field curve and distortion of the system
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Tab.2 Alignment tolerances

Element Airspace/mm Tilt / (") Decenter/mm
Element 1 0. 005 120 0. 005

Others 0.02 ~0.05 120 0.02 ~0.04
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Tab.3 Manufacturing tolerances
Element Fringe power/A Surface irregular/A Central thickness/mm Wedge/mm
Element 1 2~4 0.5~1 0.01 0.01
Others 4~4 0.02 ~0.05 0.01 ~0.05
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Fig.7 Tolerance analysis of the system on position 1
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Fig.8 Tolerance analysis of the system on position 3
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