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Study on Visual Display with Consistent Optical Flow (1st report)
A Method to Compensate Delay Caused by Head Rotation for Use with HMD

Yasuyuki YANAGIDA, Masahiko INAMI and Susumu TACHI
113 7-3-1, {yanagida, minami, tachi} @star.t.u-tokyo.ac.jp
Abstract: A concept to improve the temporal quality of visual display by providing consistent optical flow of
the displayed image is proposed. Based on this concept, a method to locally compensate the time delay of the

image displayed through HMDs for the operator’s rotational head motion is proposed, by using signals obtained
by additional sensors.

Key words: optical flow, frame rate, time delay, head mounted display

VR

Frameless
Rendering [1]

VR
10Hz 20Hz

HMD

VR

VR
2 HMD

HMD HMD


yanagida
日本バーチャルリアリティ学会第2回大会論文集, pp. 147-150, 1997


CAVE[2] CABIN[3] 3 HMD
CAVE CAVE 3.1

HMD

CAVE
HMD

— HMD

g — | O

(VOR)

(@) CAVE

/

e

111

(b) HMD
1 2 VR
CAVE 32
CAVE 1
2
1(a)
HMD
°
1(b) )



3.3

©

CAVE

=0

-1

0 1 2 3 HM D
t-1] t[0] t[1] 1]
<“——Pret——»> 4
3
3.4 L] /
DSP A/D, D/IA
@ 2 ) /
yaw pitch
) / HMD

©) 2



5
0
Po
Ps S
P, Ps 7
P, P,
b X
°|D
4
S
s=Dtané
5
[ X
x=—-Dtang
Ps x
Xs=X+S=-Dtang + Dtand
1 X 1
ps =—tan Esztan [tang — tan 6]

Pr

9, =g +0=tan " [tanp — tan ]+ 6

Ap=¢, —go:tan’l[tan(p—tan6]+0—¢

@

@

©)

4
©)

(6)

©)

w =
deg. 18 deg. 0.45
deg.
20
:
—= With image shift
;:10 Tous
g )
L ..
£ .
., -
T
-5
Angle ¢ (degree)
6
90 deg/s, 10 fps
5
(sal
Indigo2 Maximum IMPACT)
6
HMD

(1

(2

(3]

HMD

G. Bishop et al.: Frameless Rendering: Double Buffering
Considered Harmful, Proc. of SIGGRAPH ’94 (1994)
C. Cruz-Neira et al.: Surround-Screen Projection-Based
Virtual Reality: The Design and Imple-mentation of the
CAVE, Proc. of SIGGRAPH ' 93, pp.135-142 (1993)
(IMD) )

, Vol.1, pp.
147-150 (1996)





