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Enhancement of viewing angle of multi-stage projection-type
integral imaging 3D display
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Abstract: As integral imaging has narrower viewing angles for three-dimensional reconstruction ima-
ges, it can not be widely applied in three-dimensional display. To enhance the viewing angles of inte-
gral imaging, this paper develops a new three-dimensional integral imaging system with a larger view
angle based on the multi-level projection technology. The system projects the element image array
with different levels in parallel based on multi-projectors and obtains a construction image with a large
viewing angle by three dimensional reconstruction. As compared with the conventional method with
multi-axles, the proposed method has the advantages on its simply structure without other field lenses
and stable system no vibration and noises. Furthermore, it is suitable for the large-scale integral ima-
ging system. The optical experiment shows that the viewing angle of proposed integral imaging sys-
tem with multi-projectors is #=35°, which is 2. 92 times that of the conventional integral imaging sys-
tem and enhances the viewing angle greatly.
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Fig. 1 Principle of integral imaging display
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Fig.2 Viewing angles of different elemental images

with different projectors
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Fig. 3 Viewing angles of different elemental images re-

constructed with multi-projectors in proposed

method
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Fig. 4 Mix viewing angles for lens array to elemental
images with shifted —1, 0, and +1 pitches in

multi-projector system without diffuser
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Fig.5 Relationship between viewing angle and sta-

ges of projectors
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Experimental setup of projector-type in-

Fig. 6

tegral image display system

Pitch of element lens 2.5 mmX2.5 mm

Focal length 4 mm
Lens number 60 (H) X60 (V)
Pixels of element image 15 pixel(H) X 15 pixel(V)

g 5. 88 mm
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Reconstructed images with different viewing

Fig. 7
angles by conventional and proposed methods
where (a), (b) and (c¢) are by conventional
method, and (d), (e), and () are by pro-

posed method.
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