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Design of Positive Parallax Production by the Improved Parallel 3D
Stereo Display System

LUO Hong-yan, CHEN Yi-an, LIAO Yan-jian, TIAN Xue-long, HOU Wen-sheng
(Bioengineering College , Chongqing University , Chongqging 400044, China)

Abstract: To overcome issues in the conventional parallel three-dimensional imaging system, such
as the smaller three-dimensional public scene, none of the horizontal positive parallax resulting in
three-dimensional reproduction only in front of the screen and causing visual fatigue easily, an
improved parallel 3D imaging method was proposed. Based on the portion of the readout pixel
array reserved but not used for display in most image sensors, the display array was made a
corresponding horizontal offset by reference from off-axis parallel display technology and then fed
in 3D display monitor. Through the analysis and derivation in the established mathematical
model, the horizontal positive parallax production was realized, so three-dimensional
reconstruction could be felt behind the screen, and the stereo visual effect was greatly enhanced.
The proposed method was proved feasible on the self-developed system of 640 X480@120 Hz with
selection of the CCD resolutions to 752 X 582, and the angle of three-dimensional public scene
could be increased from the conventional 29° to a maximum of 34°. The proposed method provides
a new direction for the appropriate design of the positive and negative parallax and for the study
on the improvement of the stereo effect.
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Fig. 2 Positive parallax production after improving
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Table 1 Parameters of different image sensors

Resolution of readout

Mode of CCD/CMOS

pixels:frame rate

Resolution of Maximal pixel

matching display number of offset

Sony ICX652CQZ
Sony IMX050CQK
Kodak KAI-04050
Sony IMX076L.QZ
Sony ICX409AK

1 068X801: 30 fps

752582, 50 fps

1824 X1 368: 30/60 fps
2 360X1 776 32 fps
1 312X 733; 30/60 {ps

VGA mode: 1 024 X768 22
HD720P; 1 280X 720 277
HD1 080P: 1 920X1 080 220
HD720P. 1 280X 720 16
VGA mode: 640 X480 56
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Table 2 Related parameters of system

Resolution ~ Width of Eye separation; Resolution

t/mm f/mm W./mm ) W./mm i
of CCD  pixel: §/pm e/mm of display
37 8 4.16 752 X582 6.5 65 320 640 X480
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Fig. 4 Effect of parallax in 3D display before improvement

WU FI IS 045 09 H AR =S B 47 AR T 4
BB s W EE WA HA AT, B A
2. ML 5 Ha] LI 22 47 90 1B 43 5 2 R i B 6
FILF e 2 A UL w] DUUE SE % 07 B 7E Bl ik 5 7E
R A2 Xt 5 R T R i 2 A P AT 0 R
PRAF T LS (8] 5 55 78 2245 W0 I e i oF 1oz A 2 4
& 6.

S H#tE3DETHELENNZETFTHR
Fig. 5 Effect of parallax in 3D display after improvement

g 1

He6 ZAME.ENAE
Fig. 6 The left and right view

n
L

1L




928 *

R

42 &

Xtas ] HAR A9 5 mAE R 6 Ze A7 AL o R
B ARBRIEAT TN I A T AR 5 R BES

M2E(E . W3R 3.

®3 HEXNRERITHE

Table 3 Actual and theoretical calculation value of parallax

. (Xas Ya)/ (Xer Yo/ Actual value; Theoretical value;
Point (Z,)/cm

mm mm P/mm P/mm
A(68.2) (—113.5,38.7) (—107.5,38.7) 6 6.61
B(68.9) (—133.0,45.9) (—126.0,45.9) 7 6.95
C(56.9) (—64.5 ,60.4) (—65.0 ,60.4) 0.5 0
D(39.9) (134.5,73.1) (117.5,71.9) —17 —17.06
E(39.5) (126.5,77.3) (108.0,76.7) —18 —17.63
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