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Camera Modelling of Linear Pushbroom Images - Quality analysis of various algorithms

Tae-Jung Kim, Seung-Bum Kim, and Dong-Seok Shin

Satellite Technology Research Center Korea Advanced Institute of Science and Technology

Abstract : Commonly-used methods for camera modelling of pushbroom images were implemented
and their performances were assessed. The models include Vector Propagation(VP) model, Gugan and
Dowman(GD)’s model, Orun and Natarajan(ON}’s model, and Direct Linear Transformation(DLT} madel.
The models were tested on a SPOT full-scene over Seoul. The number of ground control points(GCP)
used range from 1 to 23. For less than 6 GCPs all other models fail except VP, with VP’s accuracy being
2.7 pixels. With mode than 6 GCPs ON shows the best accuracy with 1pixel accuracy while the accuracy
of VP is 1.5 pixels. GD fails in most cases due to the correlation among model parameters. The accuracy
of DLT does not converge but fluctuates between 1 and 4 pixels subject to GCPs used. VP has an
advantage in that its results can be used for the estimation of satellite orbit. Unresolved topics are: to
remove errors in GCPs from the aforementioned accuracy value; to improve the performance of VP,
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Table 1. Performance of the Vector Propagation model
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15 8 1.96 1.84
16 7 1.97 1.53
17 6 193 161
18 5 191 151
19 4 1.87 1.63
20 3 1.84 1.83
21 2 1.79 207
22 1 178 2.61
23 0 178 0.00
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Table 2. Performance of Gugan and Bowman model
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