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Personal Stereoscopic Support in Dynamic Random Dot Stereogram
by Measuring Binocular Parallax
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Abstract: Random dot stereogram (RDS) is a method for producing an apparently noisy image that actually contains a
stereoscopic scene, which becomes visible under a certain parallax of the eyes®. Although adjustment of the convergence of eye
movement is required for RDS, many people have difficulty in making this adjustment. We propose a system by which most can
stably observe stereoscopic images from RDSs. This involves measuring the movements of both eyes using a gaze tracking
device, and then adjusting the RDS parallax to this convergence. We confirmed that the time users find stereoscopic scene in
dynamic RDSs (d-RDS) were significantly decreased compared with presenting d-RDSs with fixed parallax. We demonstrate this
system as a means of secure information display when users input password. Although the results of current setup was not fully
positive, suggest that our system has some ability of peeping prevention.
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Figure 1

Concept of stereoscopic support in RDS.

2. RDSII@#HXIEFE

F P RRARFHIEEE 2 AW CT 0 A7 LA LORO
ﬁﬁm%%@mb,@@%%ﬁwﬁé.ﬁﬁi%x,ng
FOBEILEEHEEY p, =—Y - T 4 AT LA MEEEZE d,
HHRIEE % Depth & 32 &, HHREEZLL IO X O ICHE
TED (¥ 2) 9.

Depth = x*d / (p-x)
HESNT-EREEZ S LIZ, UTEA LI
Z 7ot 72 RDS A4 Lg%, Zhic & v = —¥ 13k
FFIZ RDS TONRENFEEL 72 5. AFETIHET L— A
TEICHE IS XA F X v 7 RDS (d-RDS) Z#ERL
7= (X 3). RDS O#iHE<> RDS (@Y 2R ZZFl-E 5 H
{51%, Thimbleby © O F{EEZH Wz 9. HEIZIX OpenGL
LAY

%“43%{[\ _

) 7R 7

Depth
\ﬁaﬁﬁﬁ a
MARfREREHAIEE

¥ 2 RDS #&R Tk
Display of RDS with appropriate eye parallax.

Figure 2

X 3 $#Z/R&EN% RDS

Figure 3  Presented RDS.
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Experimental setup.
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Figure 5
stereoscopic image and all participants needed to find it in each

two conditions.
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Figure 6  The appearance when user (and attacker) find
stereoscopic in d-RDSs in experiment.
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Attacker’s view of the experiment.
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Table 1  Rates of number of digits attackers decode.
ik 3 2 1 0
EfRR 20% 40% | 22.5% | 17.5%
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