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RFM for High Resolution Satellite Sensor Modeling

Woo-Sug Cho and Dong-Goo Lee
Department of Civil Engineering, Inha University

Abstract : In general, in order to obtain position information from satellite images, satellite sensor
model which represents the geometric relationship between sensor and targeted area should be established
in the first place. However, it is not simple for modelling pushbroom satellite sensor due to the image
capturing process. In recent development of new generation imaging sensors, a generic sensor model,
which is applicable to all types of sensors such as frame, pushbroom, whiskbroom, and SAR is in great
need to the remote sensing and photogrammetry community. In this paper, the RFM as sensor model was
implemented with KOMPSAT EOC and SPOT satellite images and analyzed in cases where the number
and distribution of ground control points were varied. The test results of RFM were presented and
compared with those of Direct Linear Transformation(DLT).
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Table 1. Types of RFM for experiments.

Order Type RFC Num. | Min. Num. of GCPs
nd P,=P,case ] 29 15
P, # Pycase2 38 20
=P
Id Py=P case3 59 30
P, + P case 4 78 39

1) HEHolH

(a) Left Image

(b) Right Imag
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Fig. 2. EOC stereo-images over Nonsan area.

Table 3. Characteristics of EOC stereo-images over Nonsan area.

Left Right
Sensor EOC EOC
Date 2000.5. 1 2000.4.28
Preprocessing Level IR Level IR
Mode Panchromatic Panchromatic
Image size 2592 x 2797 2592 %2797
Image Center 32626421, 332205.31,
Location 4020526.23 4017801.30
Altitude 685km 685km
Focal length 1045mm 1045mm
CCD pixel 10um*10um 10um*10pm

+

(a) Left Image (b) Right Imag

Fig. 1. SPOT stereo-images.

Table 2. Characteristics of SPOT images.

(a) Left Image (b) Right Imag

Fig. 3. EOC stereo-images over Pusan area.

Table 4. Characteristics of EOC stereo-images over Pusan area.

Left Right Left Right
Sensor HRV HRV Sensor EOC EOC
Date 1997.8.24 1997.3.1 Date 2000.10.9 2000.10. 6
Preprocessing Level 1A Level 1A Preprocessing Level IR Level IR
Mode Panchromatic Panchromatic Mode Panchromatic Panchromatic
Image Size 6000 X 6000 6000 X 6000 Image size 2592 %2799 2592 x 2796
Image Center 4584637.37, 4622419.75, Image Center 337041.88, 713348.53,
Location 6082950.69 6(070884.18 Location 3990431.77 3889855.35
Altitude 832km 832km Altitude 685km 685km
Focal Length 1082mm 1082mm Focal length 1045mm 1045mm
CCD pizxel 13pum*13um 13pm*13pum CCD pixel 10pm*10pm 10um*10pm
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Fig. 4. Accuracy of DLT (RMS error).

~341-



Korean Journal of Remote Sensing, Vol.18, No.6, 2002

- Acrial Photo Left
—~- Aerial Photo Right

Nonsan Left [
—+— Nonsan Right

-m- Pusan Left 4 + B .

= Pusan Right 30 40 50 60 70
~&— SPOT Left

- SPOT Right GCPs

Fig. 5. Accuracy of RFM in case of 2™order and P, = P,(RMSE).
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Fig. 8. Accuracy of RFM in case of 3%order and P, + P,(RMSE).
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