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A large—scale multi—projection light—field display based on
multi-view sampling calibration

Ni Lixia, Li Haifeng, Liu Xu
(College of Optical Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: A large—scale multi—projection light—field 3D display system based on multi—view sampling
calibration was proposed. In this system 360 projectors were arranged in a circle under an anisotropic
cylindrical diffuser with 3 m diagmeter and 1.8 m height and projecting images onto the diffuser. Light
field of 3D scenes was accurately reconstructed inside the screen and can be observed by multiple
viewers from different angles and positions simultaneously around 360°, as well as providing smooth
motion parallax. Rendering frame rate of dynamic scenes can achieve 30 frame/s and above, offering
fluent visual experience. To realize this system, a wide—field projection lens with cylindrical lenses was
designed to enlarge image of the projectors. Then an automatic light—field calibration method based on
multi—view sampling was proposed to eliminate distortion, which was induced by non-linear distortion of
the projection lens and system assembly error, from the projection images. After calibration, light field
projected by 360 projectors can be fuszed together seamlessly.
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Fig.1 Schematic diagram of multi—projection light—field

display system
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Fig.2 Projection lens
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Tab.1 Parameters of display system

Parameter Value
Number of projectors 360
Interval angle of adjacent projectors/(°) 1
Radius of projector array/m 1.7

Projector resolution 800x600

Angle of wide—field
projection lens

Horizontal66.4° , vertical 30°,
approximately

Diameter of screen/m 3.0

Height of screen/m 1.8

e . Horizontall°, vertical60°,
Diffuse angle of screen .
approximately

CPU Intel i7-4930K

NVidia Quadro K4000 x 1,

P
GPU Nvidia Geforce GTX760 x3
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Fig.5 Structure of the optical system
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Fig.6 (a) Grid before calibration and (b) grid after calibration
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Tab.2 Comparison of render frame rate

between different models

Model Faces Render frame rario/frame + s~
Static girl 5688 116
Dynamic soldier 8 140 43
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