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Abstract

A parallel looking stereo camera was mainly used as an input sensor for digital image processing,
image understanding and the extraction of 3 dimensional information. Theoretical analysis and
performance evaluation are dealt in this paper for a convergent looking stereo camera model having
a fixation point with the result of crossing optical axes. The quantization error, depth resolution and
equidepth map due to digital pixels, and the misalignments effects of pan, tilt and roll angles are
analyzed by using the relationship between the reference and image coordinate systems. Also horopter,
epipolar lines, probability density functions of the depth error, and stereo fusion areas for the two
camera models are discussed.
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Fig. 1. A parallel looking stereo camera model.
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sab wddld AL z FEIF (bcot§)/20] PE,
Zoe TAAY o 2ufellM defdr) aelm Zz,&
aApzte] F7hgel webd Rt 71534 Aol A
HH oz wHsly, z ) z,°1™ w2 mndde] Ha »
9 B} Zo] Rarrl 93] wife] E wapre)
frelsfetk

oy 78 93 9 WA A7 nde] o] HIeE
F 7 718 A2l (b =0.5m, b= 1m)oll thalA
Holgsd ARl gpEz) o3t Zrh
N = 512, f=11 mm, 4P = 64 pixels/mm 128
X aAZE §,=06,=2° X=08 2AXNF2 Z&
iAoz o] RamE AbEsilch 13elA
By oupeh o] wah mule] Hy wdl Wrl $43he
o 4 slrk

A O
W5
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Fig. 8. Equidepth map for parallel and convergent
models.
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Fig. 10. Epipolar lines for convergent model.
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