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Selection Principles of Convergence and Bisector Elevation for Stereo Images

JING Quan, GUO Qianrui, GAO Hongtao, LIU Xigang
(Institute of Remote Sensing Satellite, China Academy of Space Technology, Beijing 100094, China)

Abstract: Many studies have been conducted on the empirical relationship between the positioning accuracy
and the convergence and bisector elevation through reversely analyzing remote images. This paper proposes a
positioning accuracy model based on the spatial forward intersection from the perspective of remote satellite
designing. This work quantitatively calculates the positioning accuracy from stereo images with different
convergence and bisector elevations, including the asymmetry and roll angles. Our study demonstrates that

using this selection principle, the best multi-view stereo image can be identified, and the accurate ground

coordinate for three dimensional modeling of cities can be achieved.
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Fig.1 Schematic diagram of CA and BIE
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Table 1 Stereo positioning accuracy with different CAs
when BIE=90°

CA
20° 25 30" 35" 40" 45" 50°
X/m 1.32 1.27 1.31 1.37 1.41 142 143
Y/m 1.26 1.23 1.21 1.24 1.27 1.26 1.34
Z/m 7.07 5.66 4.84 4.21 3.71 3.47 3.18
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Fig.2 Stereo positioning accuracy with different CAs
when BIE=90"
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Fig.3 Schematic diagram of stereo images with CAs
0f 20°,35" and 50" when BIE=90"
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Table 2 Stereo positioning accuracy with different A

when CA=35°
N A/BIE
LR —
0°/90°  10°/80° 20°/70° 30°/60° 40°/50
X/m 1.37 1.48 1.83 2.53 3.59
Y/m 1.24 1.24 1.36 1.48 1.82

Z/m 4.21 4.20 4.41 5.06 5.52
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Fig.4 Stereo positioning accuracy with different
A when CA=35°
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Fig.5 Schematic diagram of stereo images with BIEs
0of 80°,70° and 60° when CA=35"/R=0°
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Table 3 Stereo positioning accuracy with different R

when CA=35°
o R/BIE
ARG —
0°/90 10°/80° 20°/70° 30°/60° 40°/50
X/m 1.37 1.36 1.36 1.39 1.38
Y/m 1.24 1.40 1.88 2.41 3.00
Z/m 4.21 4.06 3.95 3.76 3.49
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Fig.6 Stereo positioning accuracy with different R
when CA=35"
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Fig.7 Schematic diagram of stereo images with BIEs
0f 80%,70% and 60° when CA=35" and A=0"
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Table 4 Stereo positioning accuracy with different BIEs

when CA=35° and A=R

i g e A/BIE
0°/90° 10°/80° 20°/70° 30°/60° 40°/50°
X/m 1.37 1.41 1.56 1.87 2.43
Y/m 1.24 1.38 1.67 2.14 2.83
Z/m 4.21 4.21 4.18 4.38 4.62
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Fig.8 Stereo positioning accuracy with different BIEs
when CA=35" and A=R
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Fig.9 Schematic diagram of stereo images with BIEs
0f80°,70" and 60° when CA=35" and A=R
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Table 5 Stereo positioning accuracy with different com-

bination of A/R when CA=35°

X A/R/BIE
SE (SR /R

L3 0°/0°/90° 30°/0°/60° 0°/30°/60° 21.5°/21.5°/60°

X/m 1.37 2.53 1.39 1.87
Y/m 1.24 1.48 2.41 2.14
Z/m 4.21 5.06 3.76 4.38
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Table 6 Stereo positioning accuracy with different BIEs

when CA=35° and A=R with a gyro

ek A=R/BIE
JE 0°/90° 7.1°/80" 14.2°/70° 21.5°/60° 28.9°/50°

X/m 1.93 1.95 1.78 1.77 1.65
Y/m 1.846 1.84 1.98 2.22 2.55
Z/m 1.26 1.23 1.43 1.72 2.35
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