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AR 3D Display with Semi-Transparent Anisotropic Re-

flective Screen having Polarization Selectivity
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Abstract This paper presents a novel AR 3D display system using a semi-transparent anisotropic reflective screen with

polarization selectivity. The proposed screen efficiently reflects projector light to generate parallax, while remaining trans-

parent to background light, thus improving display visibility and reducing unwanted illumination of background objects. The

screen is fabricated from a wire grid polarizer with embossed dimples, achieving both anisotropic reflectivity and polarization

selectivity. We describe the system principle, fabrication method, and experimental evaluation. Experimental results show

that the screen achieves high visibility and horizontal parallax. The display will contribute to the development of immersive,

large, and high-visibility AR 3D displays.
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1. Introduction

3D display technologies have advanced significantly,
enabling the development of immersive and interac-
1,2) | Naked-eye 3D displays

are used in fields such as advertising, entertainment,

tive visual experiences

and education because they provide 3D images with-

34) " Several imple-

out the need for special eyewear
mentation methods exist for naked-eye 3D displays, in-
cluding multi-projection displays, volumetric displays,

57 Among these, multi-

and holographic displays
projection 3D displays are notable for supporting mul-
tiple users, large screens, wide viewing angles, and high
resolution ®. Some of these systems use multiple pro-
jectors and a concave reflector to create distinct viewing
zones, enabling each user to perceive a unique 3D per-
spective through parallax 9.

Augmented Reality (AR) displays superimpose dig-
ital images onto real-world scenes or objects, offering
immersive, interactive, and visually engaging experi-

10) optical see-

ences There are two main types:
through and video see-through. Optical see-through
AR displays provide a higher sense of realism than

video see-through, as users can directly view real ob-
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jects without camera mediation V).

Integrating AR with multi-projection 3D displays can
further enhance immersion by allowing users to simulta-
neously perceive real and virtual objects in three dimen-
sions. Achieving this integration requires a screen that
both reflects projector light and transmits background
light, maintaining visibility of real-world objects while
displaying virtual content.

Previous research has explored various screen designs
to address these requirements. For instance, a sys-
tem using projectors and a special screen composed
of an anisotropic diffuser and index-matching oil was
proposed, achieving a multi-projection 3D display with
only horizontal parallax. Their approach enables suffi-
cient 3D imaging with fewer projectors by making the
screen’s diffusivity strong in the vertical direction and
weak in the horizontal direction ).

Similarly, we developed a multi-projection AR 3D
display using an engraved transparent panel with semi-
transparency and anisotropic reflection. This system
is easy and inexpensive to fabricate, and scalable for
large displays. However, a significant problem is that
projector light can also illuminate background objects,
reducing display visibility '%).

In this research, we propose a new screen that reflects
almost all projector light and prevents it from being
transmitted to background objects by using polariza-
tion selectivity. The screen is transparent to one polar-

ization but reflects the orthogonal polarization, func-
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Fig. 1: Principle of the multi-projection 3D display.

tioning as an anisotropic reflector. The purpose of this
study is to introduce a high-visibility multi-projection
AR 3D display using the semi-transparent anisotropic

reflective screen with polarization selectivity.
2. Method Overview

2.1 Multi-projection 3D display with Con-

cave Reflector

The multi-projection 3D display is a type of naked-
eye 3D display. Its principle is shown in Fig. 1. The
system consists of multiple projectors and a concave re-
flector. Each projector’s image is reflected by the con-
cave reflector and the reflected images are directed into
distinct viewing zones. Each zone displays the image
corresponding to each projector, enabling stereoscopic
viewing by allowing each eye of the viewer to occupy a
different zone.

To achieve only horizontal parallax, the projectors
are arranged in a horizontal line, and an anisotropic
reflector is used. This reflector is designed to provide
specular reflection in the horizontal direction while dif-
fusing light vertically. As a result, the viewing zones
are separated horizontally, producing horizontal paral-
lax. Vertically, the system does not provide parallax
but instead offers a wide viewing area.

With this approach, the size of the concave reflector
can be increased and the display resolution is directly
This

method supports multiple users, large display sizes,

determined by the resolution of the projectors.

wide viewing angles, and high resolution.
2.2 Multi-Projection AR 3D display with
Semi-Transparent Anisotropic Reflective
Screen
Our previous research '3) proposed a multi-projection
AR 3D display using an engraved transparent concave
panel instead of a traditional concave reflector. Figure
2(a) shows the principle of this system. This panel ex-

hibited both semi-transparency and anisotropic reflec-
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Fig. 2: Principle of the Multi-Projection AR 3D display
with Semi-Transparent Anisotropic Reflective Screen

and the problem due to projector light transmission.

tion properties. These characteristics enabled AR 3D
applications by allowing background light to be trans-
mitted through the screen while simultaneously reflect-
ing projected images to form distinct viewing zones.

However, the semi-transparency also permitted a por-
tion of the projector light to pass through, uninten-
tionally illuminating objects behind the screen. This
unwanted transmission reduced display visibility and
diminished the clarity of the projected images, as the
transmitted light decreased the contrast between the
projected content and the background. The problem is
shown in Fig. 2(b).

2.3 Wire grid polarizer

Wire grid polarizers consist of fine metallic wires ar-
ranged in parallel on a transparent substrate with sub-
wavelength spacing. The polarization selectivity origi-
nates from the differential effectiveness of surface cur-
rent coupling for polarization states. For incident light
polarized parallel to the wire orientation, the electric
field component aligns with the wire direction, enabling
efficient coupling of electromagnetic energy into sur-
face currents along the metallic conductors, resulting
in strong specular reflection. The surface currents flow
readily along the wire length because the metallic wire
provides a continuous conductive path that is parallel
to the electric field oscillations. Conversely, light po-
larized perpendicular to the wires cannot effectively in-
duce surface currents because the electric field oscillates
across the narrow wire width, severely limiting current
flow and electromagnetic coupling efficiency. This fun-

damental difference in coupling efficiency between par-
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allel and perpendicular polarization states enables the
wire grid polarizer to selectively reflect one polarization
while transmitting the orthogonal polarization compo-
nent.
2.4 Multi-Projection AR 3D display using
Semi-Transparent Anisotropic Reflective
Screen having Polarization Selectivity
with Wire Grid Polarizer
We propose a novel screen that reflects nearly all pro-
jector light and prevents the light from being trans-
mitted to background objects by using polarization se-
lectivity. This approach addresses the issue in previ-
ous methods, where projector light was transmitted to
background objects and reducing display visibility.
The screen is constructed from a wire grid polarizer
embossed with horizontally aligned dimples. A wire
grid polarizer consists of thin metal wires arranged in a
single direction. It reflects light polarized parallel to the
wire direction and transmits light polarized perpendic-
ular to the wires. By aligning the projector light polar-
ization with the wire direction, almost all the projected
light is reflected, and only the background light com-
ponent polarized perpendicular to the wire direction is
transmitted.
In addition,

anisotropic reflection described in Sec. 2.1. They pro-

the embossed dimples provide the

duce specular reflection along the dimple direction and
diffuse reflection perpendicular to it. This horizontal
dimple structure enables the screen to efficiently reflect
projector light, similar to the engraved panel in previ-

ous research.
3. Experimental Methods

To evaluate the usability of the proposed system, we
measured the optical characteristics of the screen.

Figure 3 shows the screen used in the experiments.
The screen was fabricated by heat-pressing a wire grid
The
base material is a wire grid polarizer (Asahi Kasei Corp.
SC12) consisting of Cyclic Olefin Polymer (COP) sub-

strate and aluminum wires. The screen has a concave

polarizer to form horizontally aligned dimples.

curvature with a radius of 500 mm to position the pro-
jector pupil images at the designed viewing distance.
The period of the dimples is 1.6 mm and the height is
0.2 mm.

In the experiments, projectors (Firstage PJT2020)
with the specifications shown in Table 1 were used. The
light source used in the experiments was the projectors

displaying white images. The spectral characteristics of

44

Pitch: 1.6 mm

0.2 mm

Sectional View

Wire grid polarizer
(COP film and Al wires)

Fig.3: The screen used in the experiments.
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Fig.4: Spectral distribution of the projector output
when projecting a white image.

the projector output are shown in Fig. 4. The spectral
characteristics were measured by projecting a white im-
age onto a standard diffusing reflector (TOPCON WS-
3).

Table 1: Projector specifications.

Parameter Value

Resolution 854 x 480

Contrast Ratio 2000:1

Light Source LED

Device DMD (Texas Instruments DLP2010)
Frame Rate 60 Hz

3.1 Observation Images at Each Viewpoint

To confirm that the display system provides hori-
zontal parallax, observation images were captured from
multiple viewpoints. The experimental setup is shown
in Fig. 5 and the parameters are summarized in Ta-
ble 2. The projectors displayed a test pattern as shown
in Fig. 6. A camera was positioned around each desig-
nated viewpoint location to capture the corresponding
projected images. Additionally, the camera was also po-
sitioned above the designated viewpoint corresponding
to the projector No.4 to evaluate the vertical viewing
characteristics.

The parallax functionality is verified by confirming
that each camera positioned at the designated view-
points could observe the image from its corresponding
projector, demonstrating proper view zone separation.
The presence of a vertical viewing area is confirmed

by comparing images captured at the same horizontal
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Fig.5: Experimental setup and camera positions for ob-

servation images.

Fig.6: Test pattern displayed by each projector.

position but at different vertical positions, demonstrat-
ing that the observed images remain consistent despite

changes in vertical position.

Table 2: Parameters for Sec. 3. 1.

Parameter Symbol Value

Curvature radius of screen T 500 mm
Designed inter-viewpoint distance i, 14.6 mm
Distance from screen to viewpoint d, 385 mm
Distance from screen to projector dp 711 mm
Projector pitch ip 27 mm

3.2 Measurement of Anisotropic Reflectivity

To achieve horizontal parallax functionality, the
screen must exhibit anisotropic reflectivity character-
istics. Specifically, the screen should provide narrow
angular response in the horizontal direction to enable
parallax discrimination between adjacent viewpoints,
while maintaining wide angular response in the verti-
cal direction to ensure accessibility from various verti-
cal positions. The anisotropic reflectivity of the screen
was evaluated using the experimental setup shown in
Fig. 7. A linearly polarized light source, with its po-
larization axis aligned parallel to the reflection axis of
the screen, was used to illuminate the screen. The re-
flected luminance was measured with a luminance meter
(TOPCON SR-5) as the observation angle was varied

in both the horizontal and vertical directions.

45

Vertical scan

Polarized
Light source

Horizontal scan
Luminante meter
(TOPCON SR-5)

Fig.7: Experimental setup for measuring anisotropic

reflectivity.

At each observation angle, reflectivity was defined as
the measured luminance normalized by the maximum
luminance observed within the measurement range.
The observation angle was defined such that zero de-
grees corresponded to the luminance meter being posi-
tioned at the center of the screen, with its optical axis
parallel to the surface normal.

The horizontal observation angle was scanned from
—4° to 4°, with increments of 0.2° near the peak and 1°
elsewhere. The vertical observation angle was scanned
from —60° to 60°, with increments of 1° near the peak
and 5° elsewhere. All measurements were performed
under controlled ambient lighting conditions to mini-
mize external influences.

3.3 Transmittance for projector light

For effective AR display functionality, the screen
must minimize projector light transmission to back-
ground objects to enhance display visibility and con-
trast. Therefore, low transmittance of the screen for
projector light is essential for optimal system perfor-
mance. This experiment was conducted to evaluate the
transmittance of the screen to projector light. The ex-
perimental setup is shown in Fig. 8. A linearly polar-
ized light source was used to illuminate the screen and
its polarization axis was aligned with the screen’s re-
flection axis. The optical power transmitted through
the screen was measured using a power meter (THOR-
LABS PM100A). Transmittance was calculated as the
ratio of the measured transmitted power with the screen
in place to that without the screen.

For comparison, the transmittance of a previous sys-
tem using an engraved transparent panel %) was also
measured under identical conditions. This comparison
enables evaluation of the improvement in projector light

blocking performance achieved by the proposed screen.



J-STAGE

Power
meter

Polarizer
10°
Tty Screen

Light source

(8: FEERRIED/DDERL Y h7 v T,

Screen

S,

Light source Power

meter

K9 BERA TV bOEBREEET S/-0DDE
Bty h7v T,

10: EEOERAIZEPNA TV b,

3. A BEA TV L7 bOBEBE NROBEBEE R
IR 572012, EEITERA 7V 7 M
A—P—lZiF-o XY R 2D LD I+27EHME
BREELZTNERS BV, ULEN-T, Ny
TI77 Y RRIZHTBAT ) —VDEVEERIL,
HFEY — AN —BEN MR T 272 DICEETH D,
AERIT, BAELU TRV ESEHRIINTEAZY
—VDBEBEREFETH-DIZEML /-, EFjt
v N7 T ERNIRT., BREEHIFEEFVTA
7)) —vERE L, /N7 —X—4%—(THORLABS PM
100A) ZFHWTAZ ) — V& FBETHHNNT—%
HELE, BERE, A7) —VEEEL CHE
UBBEHE, A7V —VEEEL TORWE
BEHDEE UTEHL -,

X562, BEA TV S OERKNLAETM % S
T5-012, HINIRTTAMNLE TV bERY
V—VDBAIEBEL., BREINAEZATZY -V s
UBEY—VDEREOEENRE % FHUE T 5720
CEBE XY TF v Ui,

4. ERRER
4.1 EHHTHB) 2 BEE G

lewpoint above
the view point of the projector No.4

VIEWpOINE Corresponading to
the projector No.4

Viewpoint corresponding to
the projector No.5

H11:&T A RA Y MBI BEEE,

MINZERARTHRE LU -BEEBERT, &
HINAZBZHESAMMEIZB VT, K6IIRTX S
THEGNPEEIZEHAI I, BEVATLD
KPR ZERBEDHER I Nz, ISIT, AT
7Yz Z—No. MIIIRT BFREI NS
BFEOEIZEET DL, 20OV X—
NS DE UEENEE I W, BERGEHEK
DFENEIE I N2,
NSRRI, VAT AIKEEEEZRMEL, 3D
MEEZAREICL., BEREBOFELHRRTLIHD
Thd,

4.2 BAMRFEROHEE

X 12 IZEAMRFROBERRERT,

KEFR TR, KETERIFEEBIL. IE DB
Y—27 %KL, TOHRMIETHY, Zhixk
BEXSAICHEY TS, ZOERIE. KELM
DHEE IR, BEENKEFANIZHIL. IER
BidL., BIEINZEENEZEICELNTEIZ
EERLTWS, D& ROKFEHERIZ &
D, VAT AFELR BB EE %
BRTHIELNTE, THUIL - TKEEER
BAEL., SHEA3DIEEAREIZT 5,

—F. BEAMDOKHFRIILDEONEIL,
0EZFLE U BERIIR23.4ETHY . 2
NIFERFNATED D, Jhidk, BEINE
ERIZ R I RN N NG, EEHAZME
BIIHI23AEBIZ D22 TWB Z eNbng,

INSDMERIL, RWEERF ML LN, K
FHELINFI—PF=3DT4 AT



ITE Trans. on MTA Vol. 14, No. 1 (2026)

Power
meter

Polarizer

Screen

Light source
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Fig.9: Experimental setup for measuring transmittance

for background objects.

Fig. 10: Object put behind the screen.

3.4 Transmittance for background objects

To maintain effective AR functionality, the screen
must provide sufficient transparency for background
objects to remain clearly visible to users. Therefore,
high transmittance of the screen for background light
is important for preserving the optical see-through ca-
pability. This experiment was conducted to evaluate
the transmittance of the screen for unpolarized back-
ground light. The experimental setup is shown in Fig. 9.
An unpolarized light source was used to illuminate the
screen, and the optical power transmitted through the
screen was measured using a power meter (THORLABS
PM100A). Transmittance was calculated as the ratio
of the measured transmitted power with the screen in
place to that without the screen.

Additionally, to evaluate the practical visibility of
background objects, a test object shown in Fig. 10 was
positioned behind the screen, and images were captured
to assess the visual quality of background scene trans-

mission through the proposed screen.
4. Experimental Result

4.1 Observation Images at Each Viewpoint

46

Viewpoint above
the view point of the projector No.4

Viepoint corresponding to
the projector No.4

Viewpoint corresponding to
the projector No.5

Fig. 11: Observation images at each eyepoint.

Figure 11 shows the observation images captured at
each viewpoint. At each designed viewpoint position,
the corresponding images shown in Fig. 6 were success-
fully observed, confirming the horizontal parallax func-
tionality of the proposed system. Furthermore, when
the camera was positioned above the designed view-
point corresponding to projector No.4, the same image
from that projector was observed, demonstrating the
presence of a vertical viewing area.

These results confirm that the system provides hori-
zontal parallax, enabling 3D perception, and the pres-
ence of vertical viewing area.

4.2 Measurement of Anisotropic Reflectivity
12 of

anisotropic reflectivity.

Figure shows the measurement results

In the horizontal direction, the reflectivity exhibits
a sharp peak with a half-width of approximately 1.9
degrees, centered at 0 degrees, which corresponds to
the specular reflection angle. This result indicates that
the horizontal viewing area is narrow, and the observed
image changes noticeably when the observer moves by
about 1.9 degrees horizontally. Such a narrow horizon-
tal viewing area enables the system to present distinct
images at different horizontal positions, thereby pro-
viding horizontal parallax and allowing multi-view 3D
perception.

In contrast, the reflectivity in the vertical direction
changes more gradually, with a half-width of approx-
imately 23.4 degrees centered at 10 degrees, which is
also the specular reflection angle. This indicates that
the vertical viewing area spans about 23.4 degrees with-
out significant changes in the observed image.

These results confirm that the screen exhibits

anisotropic reflectivity, which is essential for achiev-
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(b) Previous screen

(a) Proposed screen

Fig. 13: Captured images of transmitted projector light.

ing horizontal parallax and multi-user 3D display, while
maintaining a wide vertical viewing area.

4.3 Transmittance for projector light

Figure 13 shows the visual comparison of transmit-
ted projector images on the white screen. The pro-
posed screen exhibits substantially reduced background
illumination compared to the previous system. These
experimental results indicate that viewers can observe
darker unintended background projections with the
proposed screen. Table 3 shows the measured transmit-
tance. The transmittance of the proposed screen was
2.9%, whereas the previous screen exhibited a ratio of
89.2%. This result indicates that the proposed screen is
significantly more effective at preventing projector light
from passing through to background objects compared
to the previous design using an engraved transparent

panel 13)
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THOR -]

Fig. 14: Captured image on the screen and background.

Table 3: Transmittance of screens for projector light.

Previous Screen
89.2

Proposed Screen
2.9

Type
Transmittance (%)

4.4 Transmittance for background objects

Figure 14 shows the visual assessment of background
object visibility through the proposed screen configu-
ration. Quantitative measurements revealed that the
transmittance of the proposed screen for background
objects is 35.4%.

The experimental results demonstrate that back-
ground objects positioned behind the proposed screen

maintain visibility for effective AR functionality.
5. Discussion

5.1 Effect of the Fabrication Process

The fabrication process of the semi-transparent
anisotropic reflective screen affects its optical perfor-
mance. In this research, the screen was fabricated by
heat-pressing a wire grid polarizer between two metal
dimpled plates to achieve the desired surface structure.
However, two issues were identified with this method.

First, the measured dimple height of the processed
screen was approximately 0.192 mm, which is less than
the designed value of 0.25 mm. This incomplete dim-
ple formation suggests that the current heat-pressing
method cannot fully realize the intended surface pro-
file.

of the screen are suboptimal, potentially restricting the

As a result, the vertical diffusion characteristics

vertical viewing range.

Second, as shown in Section 4.3, the transmittance
of the processed screen is 2.9%, whereas the original
wire grid polarizer exhibits a much lower transmittance
of 0.025% according to its catalog. The substantial
increase in transmittance after processing indicates a
loss of polarization selectivity, likely due to damage or

breakage of the metal wires during the heat-pressing
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Fig. 15:

pressing.

Condition of the wire grid polarizer after heat-

process. Figure 15 shows the condition of the wire
grid polarizer after heat-pressing, where broken wires
are visible. To address these issues, we propose an im-
proved fabrication method that uses spot heating and
pressing with a heated dimpled roller. This approach
is expected to minimize damage to the wire grid struc-
ture and enable more precise dimple formation, thereby
preserving polarization selectivity and achieving the de-
sired anisotropic optical properties. The concept of this

improved processing method is illustrated in Figure 16.

5.2 Unnatural Form of the Vertical Reflec-

tivity

Analysis of the vertical reflectivity results (Fig. 12)
reveals the presence of two peaks. The primary peak
around 10 degrees is consistent with the expected be-
havior, while a secondary unexpected peak is also
observed. This secondary peak is attributed to the
screen’s surface geometry, which causes non-uniform lu-
minance as the vertical viewing angle changes.

As shown in Fig. 17, the actual screen profile con-
sists of three inclined surfaces, as indicated by the break
lines, rather than a smooth dimple. Each inclined sur-
face can produce specular reflection, resulting in multi-
ple peaks in the vertical reflectivity. For example, inci-
dent light entering at -10 degrees can be reflected by a
surface inclined at 30 degrees, directing the light toward

-40 degrees.
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(a) Actual equipment for the improved processing
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Fig.16: Concept of the improved processing method.

-30° 30°

Fig.17: Cross-sectional profile of the screen showing
multiple inclined surfaces, which cause multiple peaks

in vertical reflectivity.

Achieving a smoother dimple profile through im-
proved processing is expected to eliminate these un-
wanted peaks and provide a more continuous and uni-
form vertical viewing area, which is essential for com-
fortable and high-quality 3D display.

5.3 Crosstalk between adjacent viewpoints

In the section, we discuss the effect of crosstalk.
Figure 11 demonstrates that crosstalk occurs between
adjacent viewpoints. In multi-viewpoint 3D displays,
crosstalk between adjacent eyeboxes is utilized to re-
duce fluctuations in display luminance depending on
observer’s position.

The horizontal reflectance has a half-width of about
1.9 degrees in Fig. 12 (a).
nance across the viewing area, we designed the view-
points to be spaced by the half-width.

Figure 18 shows the horizontal reflectance profiles,

To remain constant lumi-

each spaced by 1.9 degrees. The black lines represent
the normalized reflectance distribution for each view-
point, while the red line indicates their sum.

If horizontal reflectance distribution coressponding to

each projector are the same, the observed luminance is
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Fig.18: Consideration of crosstalk with horizontal re-

flectivity characteristics.

proportional to the sum of reflectance and it fluctuates
between 1.123 and 0.957. Therefore, the observed im-
age luminance changes in 15% as the observer moves
horizontally. In the proposed system, the viewpoints
are designbed to be spaced by 2.2 degrees. Therefore,
the system can be improved by matching the designed
viewpoint interval with the half-width of the screen.

Regarding crosstalk between the left and right eyes,
when the interpupillary distance is 65 mm and at the
designed viewing distance, each eye is separated by at
least four eyeboxes, resulting in a crosstalk ratio of less
than 0.36%. According to previous research '), this
level of crosstalk does not impair 3D perception.

5.4 Measurement accuracy of anisotropic re-

flectivity

The accuracy of anisotropic reflectivity measure-
ments is influenced by several factors.

One of the primary source of error is the fluctua-
tion in the number of dimples present within the lu-
minance meter’s field of view. Under the measurement
conditions in this study, about 6 to 7 dimples were al-
ways included in the field of view. For vertical reflec-
tivity measurements, moving the luminance meter ver-
tically across the horizontally aligned dimples changes
the number of dimples within the view. The illumi-
nated screen exhibits a fine luminance distribution cor-
responding to the dimple period, so changes in the num-
ber of dimples within the field of view lead to variations
in the measured luminance.

For horizontal reflectivity measurements, the field of
view is moved parallel to the dimples, but imperfect
parallel movement in the experimental setup also intro-
duces luminance variations.

To assess the impact of these effects on measurement
accuracy, an experiment was conducted in which the

positions of the light source and luminance meter were
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Fig.19: Variation in luminance due to changes in the

number of dimples within the field of view.

fixed, and the screen was moved horizontally to vary the
number of dimples within the field of view. The screen
was moved in 0.1 mm increments over two complete
dimple periods (3.2 mm), and the resulting changes in
luminance were measured at each position. The light
source and luminance meter were positioned to observe
the highest reflectivity, so the experiment result repre-
sents the error at the peak of horizontal reflectivity.

It represents the limit of measurement accuracy. Fig-
ure 19 shows the measurement results. The results show
a luminance variation of 9.5%. Therefore, the measured
reflectivity includes at least 9.5% error due to this effect.
This value does not match the simple ratio of dimple
number variation (14% for 6 to 7 dimples), likely be-
cause the field of view is circular. The response from
the brighter areas at the edge of the circular field is
smaller, so the variation is less than the simple ratio
would suggest.

This error can be partially suppressed by including as
many dimples as possible within the luminance meter’s
field of view. Increasing the field of view reduces the
impact of dimple number changes, but also decreases
the angular resolution of the measurement. For future
measurements, it is desirable to use a narrow field of
view and measure from a greater distance to maintain
high angular resolution while minimizing the effect of

dimple number fluctuations.
6. Conclusions

This paper presented a novel AR 3D display system
using a semi-transparent anisotropic reflective screen
with polarization selectivity. The proposed screen, fab-
ricated by embossing dimples onto a wire grid polar-
izer, achieves both anisotropic reflectivity and selective
transparency, enabling efficient reflection of projector

light while maintaining background visibility. Experi-
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mental results demonstrated that the screen provides
strong horizontal parallax and a wide vertical view-
ing area, supporting multi-user 3D display applications.
However, the current fabrication process was found to
limit dimple formation and reduce polarization selectiv-
ity due to wire breakage, resulting in increased trans-
mittance. Analysis of the vertical reflectivity also re-
vealed unwanted peaks caused by the screen’s surface
geometry. To address these issues, an improved fabri-
cation method using spot heating and a heated dim-
pled roller was proposed. This approach is expected
to improve dimple accuracy and preserve the wire grid
structure, leading to better optical performance. The
findings of this research indicate the potential of the
proposed screen for high-visibility AR 3D displays and
highlight the importance of precise fabrication tech-

niques for future development.
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