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Automatic Absolute Orientation of Remote Sense Image
by Line Photogrammetry

ZHANG Zu-xun, ZHANG Hong-wei, ZHANG Jian-qging
(College of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430070)

Abstract This paper introduces an automatic approach for the exterior parameter calculation by matching extracted road
from the image against the corresponding objects of an existing vector road map or a GIS database. The advantage of
substituting control line for control point was analyzed. We have expatiated perspective geometry and coplanar constraint
between the image space linear feature and the object space line segment in detail, and extended error condition equation.
Within the study aerial imagery and remote sense image are exemplarily applied, whereas the topographic database of road
net is vectored from map with the scale of 1: 10 000. The result shows that the registration of image data achieved pixel
accuracy. Potential applications of the approach are manifold, like automatic aerotriangulation, multi-scale remote sensing
image registration, with some minor modifications.
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Table 1 Status of automation in photogrammetry
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Fig.1 Road extract by LSB-Snake model
('The black dash lines are initial value provided by vector road mapthe
black solid lines are road lines extracted by LSB-Snake model)
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Fig.2 The coplanar condition is transformed to the

collinear condition in perspective geometry
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Table 2 Residual error of check points in aerial image

No.

765 766 508 509 510

FiRE

511 697 699 705 900 903

d.(8%) 1.633 -1.628 -1.064 0.596 1.192

1.032  -0.504 -0.056 0.014

-1.340 -0.358 1.021

dy(@i) 0.899 0.308 -0.416 0.361 0.576 0.885 0.855 -0.135 0.102 0.085 -0.415 0.544
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Table 3 Residual error of check points in satellite image
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d.(B#%) 0.145 ~1.901 0.271 ~1.988 0.362 -2.039 0.416 -2.055 0.433 1.403

d,(B&) -1.801 0.700 -1.937 0.801 -2.034 0.859 ~2.090 0.871 ~2.100 1.583
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