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Abstract: In this paper, a novel method based on geometrical optics is proposed to calculate the optical
characteristics of an electric field driven liquid crystal (ELC) lens. For an optimally designed ELC lens,
effective refractive index is calculated and then ray tracing is carried out using Huygens' principle. From
the results, the intensity distribution at the optimum viewing distance (OVD) is obtained. To confirm the
validity of our work, the result is compared with that calculated by the extended Jones matrix method
(EJMM). As a result, it turns out that the novel method provides more simple and rigorous simulation

results than the EJMM.
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Table 1. Specifications of the LCD panel and design
parameters of the ELC lens.

Parameters Values

Panel Size 17.1(368x229.5) mm’
Resolution WUXGA(1,920x1,200)
Pixel Structure RGB stripe

Number of view 9

Optimum Viewing Distance 80 cm

Focal Length 1.57 mm

Eye Distance 65 mm

Pixel Pitch 63.9 m

Lens Pitch 287 m

Maximum Incident Angle 15°
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Fig. 1. Schematic drawing of the ELC lens and the
director distribution of the liquid crystals under the
influence of an applied electric field.
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Fig. 2. Snell's law-based modeling of the ELC lens for
determining the ray direction.
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Fig. 3. Effective index of refraction calculated by using
geometrical optics. The solid and dotted lines correspond
to the results for the ELC lens and the ideal parabolic
lens, respectively,
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Fig. 4. Application of the Huygens' principle to an
inhomogeneous media,
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Fig. 5. Result of ray tracing the ELC lens using (a)
extended method and (b)
principle.
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Fig. 6. Intensity distribution of each view at optimum
viewing distance calculated by using (a) extended Jones
matrix method and (b) Huygens' The V
numbers from V1 to V9 indicate the view number.

principle.
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