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Abstract: Near-eye displays, which seamlessly integrate the digital and physical worlds, are expected to
become the next generation of augmented reality display terminals. Retinal projection displays (RPD)
technology is one of the research hotspots in the field of near-eye display due to its advantages of conver-
gence-conflict free, high light efficiency and large field of view. In this paper, the development of RPD
technology is reviewed, the basic working principle of RPD is described, the latest progresses of RPD and
its eyebox expansion are reviewed, and the future prospect of RPD is forecasted. In the future, by combin-
ing the advantages of holographic wavefront control and holographic optical element (HOE), it is expected
to realize a lightweight RPD near eye display with large eyebox and high system freedom.
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Fig. 1  Principle of RPD. (a) RPD based on SLM;
(b) RPD based on LBS.
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Fig.2 Eyebox expansion of RPD using beam splitter
array (a) , steering mirror (b) and LED array (c),

respectively.
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Fig.3 Crosstalk problem with a narrow viewpoint spac-

ing (a) and blank image problem with wide view-

point spacing (b) in the RPD with multiple view-

points.
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Fig.4 RPD based on HOE. (a)L.BS image source beam
converged by lens HOE; (b) SLLM image source

beam converged by lens HOE.
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Fig.5 (a)Point light array produced by lens array HOE;
(b) Multiple converging beams are recorded to a
single HOE.
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Fig.6 (a) Reflective PVG; (b) Transmissive PVG.
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Fig.7 (a) Principle of holographic RPD; (b) Eyebox ex-

pansion of holographic RPD using multiple spheri-
cal wave encoding method; (¢) Eyebox expansion
of holographic RPD using conjugate wavefront en-

coding method.
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