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IIntroduction Contribution 1-We propose polarized AIRR (pAIRR) to improve the brightness efficiency ? of AIRR.

o _ _ _ 2. We have compared the brightnss and spectrum change by pAIRR with various materials.
Aerial imaging by Retro-Reflection (AIRR) *isa

promised techniqueto create a wide-view

floating display by bright L ED display, taking
advantage of the pseudo-phase-conjugation property
of retro-reflection. However, it has a severe, inherent N
limitation of the low brightness efficiency.

Retro—Reﬂect_or Floating Display

Floating Display

Pixel(i,j)
Polarization Filter

Reflective Polarizer

e % AIRR (16.7% efficiency)
Point Light . P'xel(”) |

(Re-Imaged) : \ Half Mirror ' 1/4 A film (QW)

(Beam Splitter) %
Display Retro-Reflector ﬂ#"@p
(LCD, LED, OLED) Full Corner Cube Array %

Retro-Reflector
Micro Beads Array

Re-imaging

by retroreflection Proposed Design (PAIRR) PAIRR (41.9% efficiency) 42-imch L.CD Visibility

EX elrﬁmemlﬁaﬂ R&ﬂnﬂﬁs O] " - *- pAIRR(Full Corner Cube + QW + APCF)

—a— Beads+Half Mirror | ke
—=— pAIRR(Full C Cub W + WGF
o Full Corner Cube(QW) + WGF “l P ull Comer Cube + QW + WGF)

—v— Full Corner Cube(QW) + APCF : D —v— AIRR(Beads + Half Mirror)

—eo— Display

: . 3%pAIRR by Full Cube
- M Full Cube  with APCF or WGF indeed
Multi dielectric layer g L (& QW) . improves the brightness over
- : . wide color range.

4] plastic film N B q

Brightness (arb.unit)

Beads

(& QW) 450 500 550 600 650 700

. e T\ | P : : _ Wavelength (nm)
Reflected : e P : ' Display

\ - P : 0- — - Display(APCF)
Electric Field - : : . - Display(WGF)
== = « Display(Half Mirror)

Floating Image |
. Half Mirror Type : Wire Grid Type Multi Layer Type g Spectroradiometer e, * Pixel(l)
. (e.g. Acryl, Half Mirror) : : 2 P (Konica Minolta CS-2000) = ...

Beam Splitter ¥ However, there is & large spectrum

] Y IR N shift imterference by reflective polarizer.
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Conclusion

1. We have proposed polarized Aerial Imaging by Retro-Reflection (pAIRR) and improved the efficiency more than twice of the conventional AIRR.
2. We have compared the brightness and color spectrum of pAIRR with 16 combinations of retro-reflector and beam splitter, and found APCF
with Full Corner cube and Quater Wave film is the brightest. We also confirmed the reflective polarizers influence the color spectrum of the pAIRR.
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