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A rendering method of stereoscopic image with Spherical Immersive Display

Wataru Hashimoto*Michihiro Takayanagi*and Hiroo Iwata*?

Abstract — This paper reports about omni-directional stereoscopic images on a spherical immersive
display. The display has an advantage that the direction of binocular disparity is constant. We exam-
ined basic performance of stereoscopic viewing of this display. Then we implemented and examined
the method which enables us to generate stereo images without tracking of viewer’s direction.
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Fig.1 Surronded Spherical Immersive Dis-
play with Stereoscopic View
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Fig.2 Overview of Surronded Spherical Im-
mersive Display

oooD0O0OO0OO0O0OooDo

0000000000 D00O0D0O0OD0OOonDO
000000000000 D000000000000
0000000000 000000000000000
000000000 200000000000000
0000030000000 (10000)01010
0000000000000 00000000000
000000000000000000000000
0000000000000 O0000D0000DoDO
0000000000000 00O0DOO0O00O0DoOO
0000000000 0000D000O0000000
0000000000000 0000D0000000
0000000000000 D0000D00O0Dood
00000000000 15mmO00000000
000000 200000000000000000
0000000 15mmO0000000000DOO0
0000000000000 0000D0000O0O0O
0000000000 00000000000000
oobBloooooooOOO0OO0DOOOOO0DOOO
0000000000000 DOO000D000DO0OOd
000000000000 0000O00Ooonoon
00000000000 00O0000D0000000
0000000000000 000000000 (0
3)0

0000000000000 DOO00ODOoOoDO
000000000000000000000000
0000000 DO0O000O0O0O0OPCOOOOO
0000000000000 000D0000DO0OO
0000000000000 NTSCOOO0D0O00O0
0000000 PCOOOOOOOODOOOODOO
00000000000 00D00000000D0OO



Projector { ¢

Mirror

PC3 PC1||PC2]
er

100Base/T

03 ODobooobobooooobooooobo
Fig.3 Environment of automatic calibration
for distort correction
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g.4 Distance between the screen and stereo
object when viewers recognize the ob-
ject as a dual
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Fig.5 Overview of the test environment
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Fig.6 Comparison of the distance between
presented image and answered position
(single direction)
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Fig.7 Comparison of the distance between
presented image and answered position
(omni-direction)
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Fig.8 Difference of the performance of
stereoscopic viewing by viewer’s direc-
tion
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Fig.9 Direction of the parallax inside the
spherical screen
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Fig.10 Direction of the parallax with four
viewports inside the spherical screen
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Fig.11 Comparison of the distance between
presented image and answered posi-
tion (above the joint of divided view-
points)

ooooooooboooooooboo&OoOOOO
ooboOooooOoobooooboooooboboOooon
oobooobooboooooboobooooooon
oobooooooooboooooboooboooo1

goboooooboooboooobbooobooooooo
gboboooooooooobooboobooooogoooo
gbobooooobooboobobooobobogaoo
gbobooooooooooobooboooooooaon
gboboooobooooooooobocooobooooobooo
gbobooooobooboobobooobobogaoo
gobooooooooooad

01 ddoooboboooooobooo
Table 1 The relationship between the num-
ber of divided viewports and frame
rate

000000 | 0000 [Hz]

] 27.18

6 20.36

8 19.00

16 9.00
32 4.67

5. goo

gbgbooooboobobobobooboobon
gbooboooooboobooobooboobooboa
gbobooooboooobooobooboobooooooo
gbobooooboooooooboobooooooooobooo
gbobooboobooooboboobooooooaon
gbobooboboobobobooboboboooaon
gboboooboooooooboobocoooooobooooo
gbooboooboooboooooooboooooobooo
gboboobooboobooboobooboboooooan
gbobooooobooooooooooooboooaon
goooooobooooooooooooooonooo
gboobooobooobooooobooboooooooo
ubooboobooobooboobooboooboboooa

gbgobobooboobooboooooboooooboon
gboboooboooboooooobooooooboooobooo
gboooooooooboooboboobooooobobooo
gbbobooobooboboboboboooooooaon
gbooooboooooooboooog

good

[I7 Kunita et.al.:Immersive Autostereoscopic Display
for Mutual Telexistence: TWISTER 1 (Telexis-
tence Wide-angle Immersive STEReoscope model
I); Proc. IEEE VR 2001, pp.31-36, (2001)

[2 00:000000000000000;000000C
00000000 3000000, pp.155-158, (1998)

[3 0DOo0o0:DoO0oo0ooOooOoOoooUoooo
O;0o0boboooooooboooboebobobDOg,
pp-355-358, (2001)

[4 DO000:.0000000O00O0O0OooOb0UO0d: En-
sphered Vision; 00000000000 OOOOO
0 Vol.4, No.3, pp.479-486,(1999)

[ OOse0000000000000DDOOOOOOO;O
00000000000 0Vol.250N0.760 PP.41-46,
(2001)



