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Abstract Holographic technology is crucial for realizing a true three-dimensional (3D) display of space suspension. The
spatial light modulator (SLM) is currently the only device capable of real-time dynamic holographic true 3D image
projection. However, the lack of pixels and resolution limits its application in the field of space suspended true 3D
displays. This study examines the real 3D display of space suspension with high resolution and low noise realized using
multi-SLM splicing. First, the high resolution hologram with the 360° viewing angle of a 3D object was calculated by
Fresnel tomography combined with the spatial coordinate transformation technology. Then, each hologram was divided
into four pieces of the image with the same resolution, which were loaded onto four SLMs spliced in an array. After
filtering the light beams other than the first order, a complete holographic 3D real image with high information capacity and
resolution was reconstructed. Finally, the ultrasonic atomized medium was used for carrying the 3D real image, realizing

real-time dynamic space suspension true 3D display. Additionally, this study investigates the noise suppression for the
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reconstructed image using the time-averaged method, and the experimental results prove that this method can effectively
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improve the quality of the spatially suspended holographic display image.
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Fig. 1 Schematic of the fabrication and loading method of holograms and photograph of arrayed SI.Ms. (a) Schematic of the fabrication

and loading method of high-resolution holograms; (b) photograph of arrayed SLMs; (c) schematic of spatial coordinate

transformation relationship of model multi-angle hologram
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Fig. 2 Schematic of the space suspended holographic true 3D display system based on multi-SLLM splicing and the adjustment for the

SLM diffraction images. (a) Schematic of the space suspended holographic true 3D display system based on multi-SLM

splicing; (b) schematic of the adjustment for the SLLM diffraction images
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Fig. 3 Photo of the polar bear model with the real object and the reconstructed results from different perspectives. (a) Photo of the

model with the real object; (b) reconstructed result at —6°; (¢) reconstructed result at 0°; (d) reconstructed result at 6°
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Fig. 4 Schematic of the implementation process of the time-averaged method and numerical simulation results of superimposed

numerical reconstructed images with different number of frames. (a) Realization process of the time-averaged method;

(b) overlaying 1 piece of numerical reconstruction image; (c) overlaying 2 pieces of numerical reconstruction image;

(d) overlaying 4 pieces of numerical reconstruction image
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