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Fig. 1. Profile of a typical Fresnel lens.
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Fig. 2. Comparison between an aspherical conventional
lens and an aspherical Fresnel lens.
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Table 1. The design parameter of an Fresnel lens with
the diameter 250 mm.

Radius (mm) Thickness (mm) Glass
63.00319* 4.0 PMMA
infinity 125.0
* Aspherical coefficient
* k=0.877591
efl=127.6784
bfl=125.00
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Fig. 3. Passage of a ray through a groove number 3.

Fig. 4. The shape of an asphrical Fresnel lens with the
diameter 250 mm of the marine signal lantern(upside:27
grooves, downside:37 grooves).
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Table 2. Information of the sag with the diameter 250 mm of the marine signal lantern(base thickness=3.0 mm,
sag=4.0 mm, upside= 27 grooves, downside= 37 grooves).

Groove No. Ent. pupil size Center thickness Center radius Effective aperture size
0 6 4 63.003 6
1 22.33 6.95 63.439 16.32
2 31.63 10.86 65.285 9.31
3 38.69 14.81 64.844 7.05
4 44.64 18.42 67.657 5.95
5 49.82 22.09 68.996 5.18
6 54.52 25.21 76.688 4.7
7 58.87 29.30 71.339 4.33
8 62.83 32.86 71.623 3.98
9 66.84 34.78 95.568 4.0
10 70.83 35.75 161.602 4.0
11 74.85 39.09 173.033 4.0
12 78.84 46.39 110.681 4.0
13 82.86 52.47 84.545 4.0
14 86.84 69.28 46.341 4.0
15 90.83 65.01 67.748 4.0
16 94.83 67.02 82.183 4.0
17 98.82 68.78 119.320 4.0
18 102.85 75.07 94.500 4.0
19 106.85 79.06 121.459 4.0
20 110.83 83.07 145.059 4.0
21 114.84 87.04 144.585 4.0
22 118.83 91.06 161.613 4.0
23 122.85 95.11 174.601 4.0
24 126.85 99.15 340.745 4.0
25 130.84 103.03 351.022 4.0
26 134.83 112.79 415.886 4.0
27 138.87 119.61 627.649 4.0
28 142.87 114.16 321.880 4.0
29 146.85 117.96 379.007 4.0
30 150.88 133.02 183.478 4.0
31 154.86 151.65 111.494 4.0
32 158.87 141.50 220.897 4.0
33 162.90 138.96 275.589 4.0
34 166.88 149.61 298.734 4.0
35 170.82 159.64 213.910 4.0
36 174.78 146.09 1018.908 4.0
37 178.85 150.15 1196.911 4.0
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We designed a marine signal lantern optical system by using a Fresnel form. The Fresnel lens
was constructed with an optical material, a focal length, a groove number (or zone number), and
optical elements of a groove’s slope. Such optics have several advantages over conventional lens
systems; large aperture systems may be constructed cheaply and are light in weight. The radiant
energy can be distributed uniformly over the sensitive surface area. The large-aperture Fresnel-lens
groove parameter, where each optical sag element is part of an independent lens, was obtained by
using an analytic method, and a design variable was identified decided to satisfy the constraint.
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