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Representation of Volumetric Data with Immersive Image and Haptics

goooooooo

Joboobooboooboooogoouad

ot o o o ot

ooob0000o0ooboooooooooooooooooOOooO00oobOOo0ooboooOoooboo
goooooooooooooobooooooooOoOoOoOoO0ObOOOOOOOO0O0OO00bOOoOooOoo
gbo0ooooooooooooooooooooboooooooobooooboooooooooog
goobo0o0o0oooo0o0ooooooooooooooOOoOOOODOOOO0O0O0O0bOO0O0OooOoooon
0000000000 0o000O00ooOoO0cOoO0OO0O0O00000O0HMDO Head Mounted DisplayO
gooooooooooooboooooooooOooboOoOobOOoOoOoboOobObOOoODOoOooboUbboo
ooooo

WATARU HASHIMOTO®® and HIROO ITWATAT

This paper proposes a representation method for volumetric data using both an immersive
projection display and a haptic device. The aim of using an immersive display is not only an
increase of information for the viewer, but also to present him/her to the spatial structure of
volumetric data. Haptic sensation also helps the user to manipulate the data. Using the hap-
tic device further enables the user to observe an accurate volumetric images. In this paper, to
evaluate this method, we developed a prototype system that consists of a spherical immersive
display and a haptic display. Then we compared the system with other test environments
which use a HMD (Head Mounted Display) or a large plain screen. After these comparisons,
we confirmed that the method is more effective to manipulate the data than the methods
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used in the other environments.
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Fig.1 An application of immersive image and haptic

representation.
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Fig.2 Two representation method for a surrounded
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screen and haptic display.
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Fig.3 System architecture.
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Fig.4 Spherical immersive display: User is coverd with
spherical screen which displays projected image
spread by a convex mirror. The screen consists of
eight pieces of shaved styrene foam. This photo-
graph shows one of these pieces is removed.
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Fig.5 An implementation of immersive image and haptic
representation.

000000000000000000000

(b)) 000000000000

000000000000000000 HapticMas-
te 00000000000 600000000000
00000000000000000000 20 [cm)
000000000D00000000000000
1100[¢g]00 0 00 5100[g-em)d 000000000
0000D00000000000000000000

O00O0O0OON/OFFOUODO0OOUOOOUoooD

HapticMaster 0 0000 PC/AT 00000000
000o000o0oo0o000oooooo0n 3kHz O
gooooooobooooooooooboboooon
ooad

4.2 000000

ooooooboooobooooooboooboooo
oooooooooob 2000000000000
oooooooooobooo

Usib0000ooooooooooooobooga

0000000000000 DDDO0000o0on
0512x80x5120000000000000000
000 200000000000000000000
000000 Marching Cubes!® 00000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
0600000000000 DOOOOOOOD
000100 x 100 x 10000 00000000000
000000000000 000000oooooog
0000000000 D000000noooooog
0 000 21645 [polygon] 00 000
0000000000000 D0000000ooog
00000000000 00O0o0oooooooooo
000000000000000000000000
000000000000 000000000000

goooooooooooooooobooboo 2777

readf44. 86 1018 1634 0)

FEW EEOHEERT

hea0S, ~124, 470 9521 0)

FHEE®) :FEX—Y3VvE—FTR
FEESED ERAMN
REL, BATELL.

heal27, ~124, 469 3133 0)

FHEO MBZE—F
06 00000 Croooooong
Fig.6 Image (A) shows iso-surfaced data extracted from
CT image of human head. The image (B) was cap-
tured when the user’s viewpoint approaches to the
lower lip. Then palpation mode presents internal
structure as volume graphics to the user (image C).
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Fig.7 Typical Virtual Reality environment (1): This en-
vironment consists of a Head Mounted Display
(HMD) and a HapticMaster. HMD gives head-

tracked visual image to the user.
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Fig.8 Typical Virtual Reality environment (2): The envi-
ronment consists of a large plain screen and a Hap-
ticMaster.
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Fig.9 Navigation task.
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Fig.10 Required time through the navigation task.
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Fig. 11 Rate of invasion time through navigation task.
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Fig. 12 Palpation task.
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Fig. 13 Required time through exploration task.
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Fig. 14 Pointing accuracy through exploration task.
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