NAIST-IS-DD0561019

Ooon

goodbootdbtotubtoo3duodoogogd
oooobogon

0o 0

20080 20 70

gogbobobooodgoboo
ggbobobobod bbbbodoogogn



gobbbuoooobbbboooobbbbodooad
O00(00)0000000oooooooooooon

go o
gobooo
gobo g oo gogbooodgg
g od oo gogbobodao

gb g obbodd oodgoboo
oo od oo goon



gootdooubtotubtgo3dbuotdoogogd
Joooooooor:

g O

goon

sugugbbobooogobobbbduooobbboooobbbbouooan
gboobgbbobobbgbobubbuogobobobouboboobodgod
gboodbbogbboobbodgbboobboobobuoobobooboo
gbooboob2000000b000b00b000buoobooboobd
gbobboodgbbbooodobbbooobbooobobooobbbboo
gobbbouogoobboogbo3spobbbouogoobobobooobbbodao
g3bbouggobbobuoogbobobbbuogoboboooonoobon
gobobooogooo

goouobbbbodoooguobobobbbodooooobbbbbooon
gboodgbodbbuodobboobbuoobbuoobboobbooboboo
gbooboobobbosbobbobbobbobbboobbooboobon
Ooo0ooO0oOoOoOoO (oosbCcG)UooOooOOoOOoOoUoOoUoUOoooo
gboobgobooobbooobboobboobbooobbooobboo
gbobobooogad

gbooboboobbo3gbbooooboobooboobobooobon
gbboodbbooobboobboooboobbodbboobboobboon
gbbodbboobboobbuogbbuoooboooooooboboobn
gbooboodbooobboobboobbuoobbuoobbuoobobuoonon

‘0000000000000 D00O0O000 DoooooOo0ooD ooOoO, NAIST-IS-
DD0561019, 20080 20 70.



gbboogdbbogbboobbuoobbuooobboobbuoobboonon
sbobbougoougooboboooobbboooobbooooobbao
gbbboooobbboooobobn

gobobobobooobobbobbobobobobobbosgboobooogn
gboodgbbodgbuooobooobooobboobooobbodobbo
gbogdboggbobooobbogbooobbodbooobboboonon
gobobododgebbbuoooobbboogobbbboooobbboon
gbobobbooooobbboogobobbooooobbobooooooon

gbboudbbodobboobboobbuoobbooobbobbobood
gbobbboooobbbuoogbouooobbbuooooouooobbboo
gboboogdboggbooobbogbboobbodboboooboboonon
gbboogdbbogbboobbuoobbuooobooobooooboboobn
gbobodbbogbboobbuogbobuooobooobbuoabboonon
gbboodbbogbbooboobbuoobbuoobboobbooboboon
gboodgbbodgbuooobooobooobboooboboobboobbo
gobobouoooobbobooooobbobod

gbobogbobogobooobooobooobboobbuoobboon
gbobboboogoobbooobbooogobb200bbbooooobn
OoO03000000oooboooooOooooDoosbcAbDOObOOoOoooDoOO
gboboogdboboobboobboobbobbuoobboobboobboo
gobobobooodd

gobooo

sugggooobo,gbbb,o0bo,buooo,bouoaf

i



Development and Evaluation of 3D Display
Based on Motion Parallax Using Viewpoint

Measurement*®

Tsuyoshi Suenaga

Abstract

It is expected for 3D displays to induce higher realistic sensation. They are
adopted in various applications such as tele-operation, tele-surgery, 3D designing
and amusement. Some glass-less stereoscopic displays based on lenticular lens or
parallax barriers are commercially available, however they are still expensive to
be a popular device.

In this paper, A 3D display based on motion parallax using non-contact face
tracking system is proposed. A 3D model-based and an image-based approach
is implemented. Through depth perception experiments, which are a topic often
neglected, the feasibility of the system is confirmed. First, the algorithm of a 3D
display based on motion parallax is proposed. It is necessary to warp the images
according to the position of the viewpoint when the standard monitor is used
compared with the head mounted display. The image that corresponds to the
viewpoint of the user is generated from the projection of the 3D model or one of
the multi-view images.

Next, a 3D model-based and an image-based 3D display is implemented and
discussed. The 3D viewpoint of the user is measured using a real-time non-contact

face tracking system using a stereo camera pair at the top of the monitor. In

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0561019, February 7, 2008.
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the image-based approach, an off-line and an on-line system is implemented. In
the off-line system, the multi-view images are obtained in advance by a camera
mounted on a manipulator. It can provide the 3D information without a delay. In
the on-line system, a camera mounted on a manipulator are controlled according
to the position of the viewpoint.

Lastly, through experiments, the feasibility of the system was confirmed. In the
3D model-based approach, the error grew as the depth became larger. However, it
was confirmed that the system was able to induce depth perception on the subject.
In the off-line image-based system, the necessary number of the presented images
were investigated. Moreover, the maximum delay allowed for presenting images

were investigated to realize an on-line version of the system.

Keywords:

3D display, motion parallax, non-contact, face tracking, depth perception
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