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Study on Distortion Elimination in Stereoscopic Display Systems

Huang Tao Zhu Qiudong Hao Qun Wang Yongtian

(Department of Optoelectronic Engineering ., Beijing Institute of Technology ., Beijing 100081, China)
allowed in the stereoscopic camera and display systems.

Abstract Stereoscopic images need to be observed accurately in many applications. where image distortions are not
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reproduction stereo image is presented, which may have complementary characteristics to the paraxial magnification

— .

The concept of vertically axial magnification of the
of the camera. Therefore, according to the hasic requirement that the paraxial magnification of reproduction image
should be equal to the axial magnification, the eliminating distortions conditions of camera and display system are
derived. A design method and flow program for the stereoscopic camera and display systems is proposed. Design
depth range for front viewing.
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examples are given and the design method is proved correct with checking computations. The design method and flow
display; distortion elimination

program are exact and simple. Using the design method, stereo image without distortions can be in a much large
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information optics; stereoscopic display; stereoscopic photographing of camera; autostereoscopic
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Fig. 1 Shooting light path
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Fig. 2 Course of observation and reproduction

for stereo image
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Fig. 3 Shooting light path (a) and reproduction light path (b) of stereo image
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Fig. 4 Convergence shooting light path (a) and reproduction light path (b) of stereo image
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Fig. 5 Parallel shooting light path (a) and reproduction light path (b) of stereo image
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Table 1 Calculation formulas of eliminating distortions

Parallel camera and Convergence camera and

display configuration display configuration

Paraxial magnification of display

Focal length

Distance between two cameras

Image distance of the intersection point
of two camera’s optical axes

Translational amount of two parallax images

B=W.W. B=W/W.

f=15/p =S/

t=E/B t=E/B

co L;: [@Ln

xo = E/2 2, = E(Ly— S)/24L,

T W 28 S7 AR s Rt

Ye5E LCD B %2 32 inch(81. 28 cm) , Xf f 4 K
800 mm, CCD HHLX £k K & 8 mm, I 8, =100, I
BB 5 RO Z 8]0 2 — 2 1 H B DG &R L i
S/ W.=2~8, X B ILE M EEN 4 K E S=
3200 mm, CCD MHHLEEE f=S/p =32 mm, I
BT EL B TR ARG ) R S i ik i
Jdd ROT Z ) ) B 06 R A — A BEAC A 2R fy st mT DA
B S 0 TRl KR B, AN HR [ HE T H E= 65 mm,
N T RAAR SO BT R X E R E R R R
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Table 3 Parameters of eliminating distortions system

Table 2 Parameters of eliminating distortions system when =14
when =2 L L' B B B XBXp L/L
I T/ 5 5 5 X B X B L/L 1000 4000 0.032 1. 250 4 4
1000 2000 0.032 0.625 2 2 1500 6000 0.021 1.875 4 4
1500 3000 0.021 0.938 2 2 2000 8000 0.016 2.500 4 4
2000 4000 0.016 1. 250 9 9 2500 10000 0.013 3.125 4 4
2500 5000 0.013 1.563 9 9 3000 12000 0.011 3. 750 4 4
3000 6000 0.011 1.875 9 9 4000 16000 0.008 5.000 4 4
4000 8000 0.008 2.500 2 2
%4 WEETBR
Table 4 Translational amount of two parallax images
L, 1000 1500 2000 2500 3000 4000
p=2 Lo —19. 500 —2.167 6. 500 11. 700 15. 167 19. 500
L 2000 3000 4000 5000 6000 8000
. Teo 6.500 15.167 19. 500 22.100 23.833 26.000
p=t L 4000 6000 8000 10000 12000 16000
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