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Abstract: We propose a generic method to calculate the optical functionalities of a 3D display with a
lenticular lens array. In the present work, based on the geometrical optics, it is designed considering the

specifications of the display panel. For the effective simulation, we first calculate the optical functionalities
of a single cylindrical lens and, by comparing with the results obtained from the conventional geometrical

optics, confirm the validity of the present method. Afterwards, we obtain the full distribution of the light
intensity at an optimum viewing distance by expanding the results of the single lens to the horizontal

plane of the display panel. From these results, we finally confirm whether the 3D images are realized or

not in the system.
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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 7.1 pm
Optimum Viewing Distance 30 cm
Number of view 2
Focal Length 33721 pm
Eye Distance 65 mm
Lens Pitch 154.02 gm
Incident Angle -15° to 15°

Fig. 1. Schematic drawing for calculating the radius of

curvature of a lenticular lens.

- Fig. 2. Schematic drawing of the ray passing through a

lenticular lens. The ray incident from the bottom of the
lens is propagated through the plane of refraction.

4 @9 0 Al A= wieow apg w
o AZHE SJugth 9 AolN A 9,9 7



536 1. KIEEME, Vol. 26, No. 7. pp. 534-538, July 2013: B.-5. Kim et al.

Fig. 3. Schematic illustration of the ray-tracing for a
single lenticular lens.
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Fig. 4. Schematic structure of the pixel with the

lenticular lens array in a 2-view 3D panel.
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Fig. 5. 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. 6. Light intensity at an optimum viewing distance
by expanding the results of the single lens to the
horizontal plane of the display panel.
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