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Atmospheric Corrected Landsat TM Images
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Abstract

A remote sensed image simulation following to weather and season conditions can be performed by a reverse
atmospheric correction which is a function of image preprocessing. In this study, we have made an experiment
to generate the simulated image to the raw image, which is prior to the atmospheric corrected images under
the specific weather conditions. The applied methods in this study were the Forster algorithm (1984) and 6S
RTM (Radiative Transfer Model). The simulated images has been compared with the original image to analyze
compliances. In fact, the results from 6S RTM method show better compliances than Forster, with a mean of
RMSE of DN difference 9.35 and a mean of R* 0.7. In conclusion, a simulated image has practical feasibility
when similar to the period and season as the reference image.
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3.1 Forster Algorithm
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where Z,: Spectral radiance at the sensor's aperture, @,,;:

Quantized calibrated pixel value in DNs, @, ;... : Minimum
quantized calibrated pixel value(DN=0) corresponding
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where pp: Unitless planetary reflectance, Z,: Spectral

radiance at the sensor's aperture, ESUN,: Mean solar
exoatmospheric irradiances, and 6,: Solar zenith angle in

degrees.
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where E;: Global irradiance incident on the surface, 7}, :
Atmospheric transmittance at an angle ¢ to the zenith, and

E,: Diffuse sky irradiance.

TOA WhAHE O] Bal| ol 295 (2,7} mslo] o)
o, AR =T Ao BARE} S0l g uf ofe} o] Thi
B2E oA AlA Y =1t Aokt Yz S0l He o
7R AL A TRt A2 $]== Eq. )2 72 5 3
Th(Forster, 1984; Jensen, 2005).

Lp= ESUNA{exp[— (ry, + 7,01 F s 7,)

+ G(Mm Tn)H(T()? R_B)} (4)

where Z,: Path radiance, T, Ozone optical thickness,

and 7 : Water vapor optical thickness.
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where R: Surface reflectance.
3.2 6S Radiative Transfer Model

6S(second simulation of the satellite signal in the solar
spectrum) Radiative transfer model> t)7]9] A&7}
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: Aerosols and water vapour absorption factors, p, (6,,6,,,)
: Intrinsic reflectance, 7(6,): Total downward atmospheric
S: Spherical
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Table 1. Input values

FLAASH ‘ Forster ‘ 6S
Input Data
O : Used, X : not Used
Acquisition Date(YYYY.MM.DD) ¢) o) o 2003.12.03 2004.06.03
Acqusition Time(GMT) ¢) o) o 01:43:47 01:52:32
Sun Zenith Angle( ° ) X ¢} ¢} 62.25 25.76
Ground Elevation(&m) o X ¢} 0.2 0.2
Aerosol Type o X ¢} MLW, MIDWIN | SAS, MIDSUM
Aerosol Optical Thickness(0.550 m) X o} o) 0.46 0.42
Water Vapor(g/cm?) o o X 0.37 1.51
Total Optical Thickness(0.4851m ) X o X 0.72 0.67
Visibility(&Am) o o) o 11.58 12.94
Temperature(” C) o o X 7 26
Humidity(%) X o X 46 46
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Table 2. RMSE of DN difference and R’ for each band

2003.12.03 2004.06.03
Forster 6S Forster 6S
RMSE R? RMSE R? RMSE R? RMSE R?
Bandl1 8.54 0.94 6.61 0.93 7.63 0.94 8.69 0.94
Band2 8.99 0.96 1.50 0.96 9.71 0.96 3.07 0.96
Band3 11.65 0.97 2.11 0.97 10.63 0.97 3.76 0.97
Band4 8.81 0.99 2.02 0.99 2.97 0.99 4.50 0.99
Band5 1.04 1.00 1.32 1.00 11.87 1.00 1.80 1.00
Band?7 1.18 1.00 0.52 1.00 6.33 1.00 0.72 1.00
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Table 3. RMSE of DN difference and R for each images

2003.12.03 2004.06.03

RMSE R? RMSE R?

B1| 38.09 0.52 13.45 0.66

B2 | 14.29 0.51 5.53 0.68

B3| 14.08 0.45 8.21 0.69

2002.06.07
B4 | 3442 0.00 10.99 0.76

B5| 4728 0.01 19.16 0.69

B7 | 23.09 0.06 10.90 0.70

B1| 14.61 0.71 4.65 0.63

B2| 4.60 0.73 3.34 0.61

B3| 593 0.74 5.04 0.57

2005.01.06
B4| 517 0.73 17.08 0.01

B5| 828 0.80 24.80 0.04

B7| 537 0.78 13.36 0.12

B1| 49.65 0.25 20.89 0.35

B2 | 19.19 0.23 9.56 0.35

B3| 1814 0.21 13.26 0.39

2009.06.26
B4 | 40.61 0.00 17.36 0.58

B5| 4819 0.01 24.84 0.48

B7| 23.27 0.06 13.56 0.53

Fig. 3. Result images. (a) reference image on 2004.06.03, (b)
original image on 2002.06.07, (c) simulated image between
(a) and (b), (d) reference image on 2003.12.03, (e) original
image on 2005.01.06, (f) simulated image between (d) and (e)
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Fig. 4. Classification and DV images. (a) classification image on 2002.06.07, (b) DV image on 2002.06.07, (c) classification image
on 2005.06.01, (d) DV image on 2005.01.06
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