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ABSTRACT

The study aims to develope techniques for generating digital elevation model(DEM) from IRS-1C PAN stereo
image data. The bundle adjustment technique was used to determine the satellite exterior orientation parameters
as a function of along-track lines. The first degree of polynomial was selected as a function of satellite attitude
and position for each scan line. To evaluate the DEM and orthoimage generated, the resulted three dimensional
coordinates of the 16 elevation points were computed with the map coordinates. The elevation test showed that
root mean square errors of the DEM elevation was about +16.66 meters.
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H 1. Image data used

Parameter Left Right
Image IRS-1C PAN IRS-1C PAN
Spatial resolution 58 m 58 m
Date of acquisition  Jan. 8, 1997 April 19, 1997
Path-Row 142-045 143-045
Cloud 0% 0%

Look angle 205 -2.01
Data correction Level 2 Level 2

712 2. The right image of the IRS-1C PAN sub-scene
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18 5. The left image of the study area trimmed
(size : 1971 X 2429 pixels, pixel size : 5 m X5 m)

13| 6. The right image of the study area trimmed
(size : 1971 X 2429 pixels, pixel size : 5m X5 m)
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& 7. The location map of the study area
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Table 2. The root mean square errors of the check ponts from the bunde adjustment resut(unit : m)

Degree of polynomials

Degree of polynomials for satellite attitude and position

Root mean square errors 1st(attitude) and Ist(position) 2nd and 1st 2nd and 2nd 3rd and 2nd
RMSE X 132 1.26 1.31 362
RMSE Y 2.78 314 3.83 4.65
RMSE Z 11.82 12.78 15.78 2841
RMSE XYZ 1221 13.22 16.29 29.01
Y.=187656.965 + 4.81358L v = -46209.80 + 0.03206x + 0.16959y 4)
Z,,="782666.400 - 0.23600L 2) (RMSE = 0.775 pixels)
o, =0.00017192 + 1.013619E — 06L. =3
.= 0.03575670 - 4.561648E — 07L u=-12034.39 + 0.16613x — 0.04124y
K, =-0.18637607 + 3.078342E — O7L v =-47270.70 + 0.03138x + 0.16770y 5)

X, =155725.052 + 1.03780L
Y. = 187777.668 + 4.87107L
Z,=818308.078 + 0.11513L 3)
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&l 10. The graphic visualization from the digital elevation model
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H 3. The RMSE:s of the evaluation points in the direction of
X, Y of the orthoimage and Z of the digital elevation
model(unit : m)

No. X Y z
1 -12.51 -1651 -19.29
2 145 -15.52 -15.60
3 3.75 327 3.52
4 332 255 2.75
5 1.83 17.16 18.47
6 2.15 047 1.16
7 -10.96 6.05 30.05
8 9.08 423 -20.63
10 981 1113 22404
11 -8.74 18.58 19.08
12 -7.49 1.58 14.02
13 8.47 11.07 17.94
15 252 -0.04 1.59
16 6.54 3.19 10.69

RMSE +£7.29 +10.30 +16.66
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