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Abstract: We propose an analysis method of an autostereoscopic display system with lenticular lens

array using finite ray-tracing method that is verified by the geometrical optics. In the present work, we
adopt the cylinder equation for the mathematical expression of the lenticular lens. For the calculation of

the direction cosine of the transmitted ray, we first calculate the refracting point at bottom of the lens

and the direction cosine of the incident ray that propagating through the lens by the Snell's law, and

then apply to finite ray-tracing method. Finally, we obtain the simulation results for the intensity

distribution of the ray at optimal viewing distance. From these results, we confirm the realization of 3D

image that exists separately according to the viewing position at an optimal viewing distance.
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Fig. 1. Schematic illustration of the rav-tracing for 2D
lenticular lens. The ray incident from the bottom of the
lens is propagated through the plane of refraction.
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Table 1. Specification of the display panel and design
parameters of the lenticular lens array.

Parameter Value
Panel Size 45"
Resolution HD(1,280=720)
Pixel Structure RGB stripe
Pixel Pitch 771 m
Optimum Viewing Distance 30 ¢m

Number of view 2

Focal Length 11857 m
Eve Distance 65 mm
Lens Pitch 51.38 m
Incident Angle -15° to. 157
By (x4, ¥9:2,)

P, (%,.,.0)

Fig. 2. Schematic illustration of the finite ray-tracing
for a single lenticular lens.
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Fig. 3. Schematic drawing for calculating the direction
cosine of a refracting ray at lens boundary.
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Fig. 4. Results of the ray-tracing for the single lens.
The focal lengh is well coincided with that obtained
using the geometrical optics.
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Fig.
by expanding the results of the

5. Light intensity at an optimum viewing distance
single lens to the

horizontal plane of the display panel.
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