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For the Fatigue-free Viewing on 3D Displays
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For the fatigue-free viewing, 3D displays are required to reconstruct the flipping-free image, which

can elicit the accommodation harmonized with the convergence. Electro-Holographic display and

Multi-Perspective display have an ability to satisfy such conditions. Considering from the sampling

rate of the image information, Electro-Holographic display is considered as the one of the Multi-

Perspective display that has extreme continuous parallax. This paper gives the result of our efforts to

get rid of the flipping, and elicit the blur between the images of the different depth, reconstructed by

Multi-Perspective-Views.

Experimental results suggest that more number of the Multi-Perspective-Views, which are surely

incident to the observers’ eyes simultaneously, are required to elicit the blur than to get rid of the

flipping. In addition, more the subtle difference of the image depth is reconstructed, the greater the

increase in the required number of Multi-Perspective-Views as a logarithm becomes.

Key Words [ Electro-Holographic Display, Multi-Perspective Display, Flipping-free Image,
Elicitation of the Blur, Number of the Multi-Perspective-Views
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Table 2 Exposure conditions of the
Holographic Stereograms

Horizontal pitch Vertical pitch
(mm) (mm)
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Table 1 Specifications of the Holographic Stereograms

Image size 100mm(W)x 80mmx 80mm(D)
Distance from the center of the image depth to the
L 650mm
viewing plane
Distance from the Hologram Plate to the viewing plane 50mm
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ald Horizontal Pitch 0 1mm
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bO Horizontal Pitch 0 4mm
Fig. 1 Reconstructed Image of the experimental Holographic Stereograms
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Reconstructed
Image Plane

O a0 Number of the Simultaneous
Incident Images O 1

O bO Number of the Simultaneous
Incident Images O 1

Fig. 2 Concept of the Simultaneous Incident Images

Table 3 Experimental results of the recognition as Flipping-Free on Holographic Stereograms

Specifications T.S.(1.0,1.0) S.A. (0.9,0.9) T.T.(1.515)

of the HS Sl No. FFR SII No. FFR SII No. FFR

1x 2 12.05 100 6.30 100 12.05 100
2x 2 7.62 100 6.02 100 6.02 100
3x 4 2.01 100 1.39 100 1.90 100
4% 4 0.99 70 1.15 100 1.51 100
6x 6 0.85 10 0.67 50 0.56 0
8x 8 0.48 0 0.38 0 0.32 0
Specifications T.U.(1.21.2) H.N. (1.0,1.0) K.N. (0.1,0.1)

of the HS SIl No. FFR SII No. FFR Sl No. FFR

1x 2 8.85 100 6.60 100 12.05 100
2x 2 443 100 3.98 100 7.87 100
3x 4 121 100 1.13 100 1.86 100
4% 4 1.11 100 0.76 0 1.67 100
6x 6 0.60 40 0.34 0 0.87 80
8x 8 0.34 0 0.23 0 0.49 0

SII No.OO Number of the Simultaneous Incident Images
FFRO Rate of the recognition as Flipping-Free
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Fig. 3 Principle of the elicitation of the accommodation point to the convergent point
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Fig. 4 Experimental system of the elicitation of the blur between the images of the different
depth, reconstructed by Multi-Perspective-Views

ogoo0oooOosocommOOdO0O0noOOoonoOoon
0000000 000000ooooooooAlOon
Oo0dooooooboooboooooooon
Oo00do0ooo0ooobooobooooooooon
O00MFig40ypy @D OODODODODOODDOOODO
10000000000 0000000000000
Oo0dooooooboooboooooooon
ooo

O000OFRgSO0000D0000OOODODOODOO
Oo0doooboo200000000000000¢0
O0oddoobooooboooobooooooooo
OModooooooooooooooooooooa
O0o00oo0oooo9uoooonoooooooooo
OO0 39mmO0000000C000O0OO0O00OOO
gooooooooooooo
28 t=0.1

=4
—

9-1$0.75

e 2]
(q\]

1.0,;, 1.0

Fig. 5 Specifications of the Pinhole Plate

gobooooooooboocooboOoooooa
oobooooooooobocOoOooOoocooboOooon
ooboooooooooboocoooocooboooo
oooooocooocobOOoOoNDDODOOOOOOOO
ooboooooooooboocOoOooocooboOooo
ooboooooooooboocooobooOooboooo
obooooo escObOOOOOOOOOCOOOO
ooboooooooooboocoooboOooboooon
oooooooooooboooboboooboooo
oboooboooooobooooooooooogn
oooooooooooz2o0ooocoobooooon
oooooooooooboooobooobooon
OO0000o0o0oooooooooDoooOono 3200 Ix
oOooOOooooooOobDoNDODOOoOOoooon
ooooooooooobooooboooboooo
ooooooooooobooooboooboooo
ooobooooooooboooo

gobooooooooboooboooooog
oobooooooobooooooobbog12zmmidn
oobooooooooobocooobooooboooon
ooboooooooooboocooobooboooboooo
ooboooooooooboocooboobooi1bo000o
oobooooooooobocooobooooboooo

0 1060



gbooooooobooboboboooooooogo
gboooooooboobobobooooobooogo
gbobobobobobo20b0obOobOobgon
gboooooogog
gboboboooooobooboboboboooog
gboooogooboobooobooobooboo
goboobooboboobooobooboboon
gobooboobboboboobooooba
gobodboboobooboboobooooboo
gbobooboobobooboooboobbooon
goooobobobbbbooooooooooooo
gobooboolbgoboooboobbooo
gbbooboobobuooboooboobbooon
gmobobobooobooboomoooooogo
gobooboboob4000Db0O0DOOODO
70 Jobooooooboooboooboooo
ERN
oboboboooogo20booboboboooog
goo01l1ooobuoobmoooboobooo
gboob0 ooboob2oboobooogon
gbooooobobobooboobooboboobogon
gboo0oooobooboboboboooooogo
gboooooooosegoboboboooog
obobobi1oooooboobobobooooo
gooooobObbbObOoooooooooooo
gbooooooobooboboboooooooogo
gbooooooobooboboboboooobooogo
0000000000000 0mMFRig40 »L’MmO0O
OO00000DbOO0oO0oO0OocO00oOO00DOOmFrig4O
(L' Jogoboooboooooooooooooog
gooon
goboobobooboobobooboobooboo
gobooboobbuoobooobooboboon
gobogboobobuoobboooboobboon
gbbooboobbuooboooboobobooo
goooobobobbbbooooooooooooo
gobooboobobuooboooboobboon
gbobooboobbooboooboobboon
gbobooboobbooboooboobboon
gobboooobbooobbooobboooon
gbobooboobbooboboooboobboon
goooooboo
oboboboooooobooboobobobooooog
gooooboooboobboooboooboooboo

01070

0000000000000 0Vol.O O No.OO 2000

Table A0O00 5000000000000000C0O
Al0DO000o00oooooooon

Table 4 Experimental conditions

Distance from the Reference | 250, 500, 750, 1000, 1250
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Fig. 7 Experimental results of the relation between the distance of the Landolt rings and the number of the
simultaneous incident images to elicit the blur by Multi-Perspective-Views
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