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I (TM5 =R TM4 = G TM3 = B)
Tab.1 Remote sensing images at study area 1 ~ 6 . ( 1)
i(2) C 1 (3)  Teillet - p(4)
Image Acquisition Mean Sun Sun SCS +C . ( 5) Minnaert . ( 6) b-1 .
number time cloud /% elevation azimuth
(7) b-1l  :(8) VECA .
1 2001 -01 -18 0.03 35.8354 143.683 3 6
2 2004 -03 - 15 0.01 50.111 6 127.394 7
3 2007 -02 -20 0.01 45.090 4 139.272 2 °
4 2010 -02 - 12 0.01 42.380 7 140.390 0 °
5 2011 -01 -30 0.02 39.130 3 143.523 7 1.
6 2011-03-13  0.02 47.8580  134.7374 202
o SCS + C b -1
2 : Minnaert
Tab.2  Topographic correction methods . C L Teillet — b-11
Correction method Formula VECA o
C Ly =Ly xS82%C 2. SCS +C
cosi + ¢
Teillet — Ly=Ly—-m-=®cosi-b+1L, b -1
- ; Minnaert
coszcosS + ¢
SCS +C LH—LTXW ,C VECA
Minnaert Ly=Lp- cos' “Fe/coski : Teillet — b
b-1 Ly =Ly *exp b, * (cosz—cos) | .
b
b-1I Ly=Ly+(m+x) ¢ (cosz—cos) 3. Teillet — b-11
VECA Ly =LyA Teillet —
L, L L ( ) b—II
e e Sk Min-
naert sx=Lyp—=(b+mecosi);A=L,/(m* cosi+b)
2: Minnaert log( Ly * cosS) =log( Ly) +k 4.2
* log( cosi * cosS) ;b -1 InL; =b, * cosi +a;
Ly=m* cosi +b. 26 -28 4
9 o
3 cosi
Tab.3  Cosi of each image at study area
1. Teillet - b -1 b -1I
Image Minimum Maximum M Standard : Teillet - N
ean
number value value deviation b-1 b-1I
1 -0.503 0 1.000 0 0.537 7 0.2617 o
2 -0.271 4 1.000 0 0.6985  0.2119 2. Minnaert
3 -0.350 5 1.000 0 0.645 7 0.231 1 . Minnaert
4 -0.396 0 1.000 0 0.615 8 0.240 6 o
5 -0.4527  1.0000 0.5777  0.2514 3. C VECA
6 -0.299 8 1.000 0 0.6753  0.2208 T™1.TM2.TM3 C
VECA
4 . TM4
<45° ;
4.1 =45°
ENVI C VECA
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VECA
o T™S5 4.SCS + C TMI1.TM2.TM3
C VECA SCS + C
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o ™7 C 1 SCS +C
1 1 2 2

Fig. 1 Comparison of image 1 between before and after correction

3 3

Fig.3 Comparison of image 3 between before and after correction

Fig.2  Comparison of image 2 between before and after correction

4 4

Fig.4 Comparison of image 4 between before and after correction
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5

Fig.5 Comparison of image 5 between before and after correction

5

4

6

6

Fig.6  Comparison of image 6 between before and after correction

Tab.4 Standard deviation of image 1 between before and after correction

Comrection method T™M1 ™2 T™3 T™M4 T™5 ™7
7.309 5 5.128 9 7.9117 19.783 0 25.479 5 11.486 9
C 6.654 2 4.3879 6.993 8 3737.0313 436.604 5 467.792 9
Teillet — 6.664 3 4.398 8 7.086 4 12.483 0 19.017 6 9.8214
SCS +C 5.5839 2.997 4 3.9551 1098.314 6 115.092 2 160.339 7
Minnaert 8.342 8 5.461 1 8.807 3 37.193 8 86.700 1 20.445 8
b-1 5.6382 3.098 1 4.2243 5.715 8 7.039 5 3.9252
b-11 6.648 0 4.317 6 6.779 8 12.981 6 18.668 3 9.446 1
VECA 6.569 1 4.277 1 6.7513 1833.923 7 489.394 5 157.621 5
5
Tab.5 Standard deviation of image 2 between before and after correction
Cormection method T™1 ™2 ™3 T™M4 T™5 ™7

10.177 1 6.606 2 10.989 2 15.191 5 27.654 8 16.219 5

C 9.668 7 6.107 1 10.379 7 12.300 7 36.518 7 17.656 2
Teillet — 9.614 8 6.057 4 10.272 3 11.176 1 23.305 4 14.770 7
SCS +C 7.610 4 3.8343 4.8715 4.3511 7.874 3 3.659 9
Minnaert 11.458 9 7.175 1 12.165 6 17.397 7 37.958 2 21.597 4
b-1 7.780 5 4.093 5 5.776 0 5.567 1 8.799 7 5.5153
b-1I 9.824 9 6.108 3 10.237 2 11.917 0 23.498 8 14.688 9
VECA 9.486 8 5.906 3 9.8923 11.598 4 34.3512 16.493 0

6
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Tab.6 Standard deviation of image 3 between before and after correction
Corection method TM1 ™2 T™3 T™4 T™5 ™7
15.106 3 9.6557 12.674 4 17.992 1 23.646 7 12.262 7
C 14.799 3 9.293 9 12.308 3 15.413 3 65.789 6 28.37717
Teillet — 14.780 2 9.2812 12.188 3 13.72717 19.005 6 10.836 3
SCS+C 12.010 7 6.049 2 6.516 1 5.572 4 16.939 5 7.797 7
Minnaert 15.314 5 10.036 1 13.742 6 23.0356 42.783 8 18.132 9
b-1 12.293 1 6.401 1 7.307 1 6.780 4 7.509 1 4.3280
b-1I 14.893 5 9.1850 12.042 2 14.372 6 19.002 6 10.555 9
VECA 14.549 2 9.003 3 11.789 4 14.534 8 62.065 0 29.804 3
7 4
Tab.7 Standard deviation of image 4 between before and after correction
Corection methd TM1 ™2 T™3 T™M4 T™5 ™7
9.164 7 6.226 5 10.109 1 17.9450 27.088 1 13.846 8
C 8.627 5 5.6117 9.290 8 26.765 2 428.675 5 75.063 2
Teillet — 8.607 2 5.586 1 9.3223 12.091 1 21.567 5 12.192 6
SCS+C 7.061 7 3.682 17 4.802 0 9.046 2 102. 688 2 20.398 2
Minnaert 10.280 5 6.6772 11.0453 24.071 6 47.9857 20.213 9
b-1 7.156 7 3.844 6 5.3717 5.908 6 7.9377 4.6312
b-1I 8.710 1 5.568 9 9.054 4 12.8913 21.2302 11.737 8
VECA 8.495 6 5.448 9 8.9112 24.958 1 2722.146 9 72.108 2
8 5
Tab.8 Standard deviation of image 5 between before and after correction
Correction method T™M1 ™2 T™3 T™M4 T™5 ™7
8.6118 5.616 2 7.8879 18.227 8 22.3811 9.9213
C 8.137 5 5.069 7 7.224 6 43.196 2 846.003 7 572.471 2
Teillet — 8.171 8 5.098 4 7.299 4 12.4250 16.598 8 8.380 3
SCS+C 6.947 8 3.613 8 4.354 1 15.093 5 235.776 5 193.430 5
Minnaert 9.570 4 5.997 1 8.7755 80.596 3 305.9537 42.0064 1
b-1 7.015 4 3.715 8 4.626 5 6.1659 6.704 5 3.548 9
b-1I 8.065 7 4.9917 7.046 7 13.007 8 16.527 0 8.100 1
VECA 8.034 7 4.9439 6.976 8 40.775 8 1017.443 6 227.445 6
o T™MS 2 3 =45° SCS + C
SCS + C
o ™7 <45°
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Tab.9 Standard deviation of image 6 between before and after correction
Comection method T™1 T™2 T™3 T™4 T™S ™7
7.978 1 5.563 0 8.5299 16.692 6 24.218 0 12.754 4
C 7.550 6 5.103 9 7.977 3 13.548 7 376.519 8 13.693 9
Teillet — 7.530 1 5.075 4 7.9351 12.172 0 19.536 2 11.371 4
SCS +C 6.298 8 3.507 8 4.438 6 4.871 1 94.389 8 3.637 4
Minnaert 9.406 2 6.087 0 9.344 4 19.685 4 38.144 5 17.357 5
b-1 6.382 6 3.654 2 4.898 8 6.103 0 7.754 9 4.537 1
b-1I 7.652 5 5.117 1 7.905 2 12.941 8 19.803 5 11.290 3
VECA 7.439 7 4.962 6 7.663 9 12.779 6 204.822 6 12.807 5
10 DI
Tab. 10 DI of each image at study area
Correction method Image number R e S B S e
1 0.173 1 0.276 4 0.442 9 0.4253 0.518 1 0.590 7
Teillet - 0.1579 0.2370 0.396 7 0.268 4 0.386 7 0.505 1
b-1I 0.1555 0.226 8 0.366 4 0.263 3 0.357 1 0.460 0
2 0.180 2 0.262 8 0.427 1 0.2759 0.428 5 0.563 4
Teillet - 0.170 2 0.2409 0.399 3 0.203 0 0.361 1 0.513 1
b-1I 0.170 7 0.2350 0.379 2 0.204 1 0.338 8 0.474 3
3 0.302 6 0.429 2 0.588 7 0.3459 0.438 8 0.544 5
Teillet — 0.296 1 0.412 5 0.566 1 0.263 9 0.3527 0.481 1
b-1I 0.293 3 0.3955 0.5358 0.260 6 0.329 4 0.438 4
4 0.186 8 0.279 4 0.454 5 0.334 4 0.473 2 0.577 2
Teillet — 0.1755 0.250 7 0.419 1 0.2253 0.376 8 0.508 3
b-1I 0.174 8 0.242 6 0.390 4 0.226 7 0.346 8 0.458 9
5 0.191 2 0.286 1 0.442 2 0.379 6 0.462 7 0.528 4
Teillet — 0.181 4 0.259 7 0.409 2 0.258 8 0.343 2 0.446 4
b-1I 0.176 8 0.248 0 0.3815 0.255 8 0.320 5 0.407 0
6 0.150 8 0.2327 0.373 1 0.293 7 0.403 4 0.514 0
Teillet — 0.142 4 0.2123 0.347 1 0.214 1 0.3254 0.458 2
b-1I 0.142 6 0.208 1 0.3322 0.214 7 0.307 9 0.4253
4.3 o 2. 6 36 b
( Dis— —1I 31
persion Indices DI) 86.11% - 'b-1I Teillet
29 . _ .
DI =SD/M
SD M . 5
3.1 3.2
Teillet — b_1I DI( 10) . C JTeillet — \SCS +C N
1. Teillet b -1l Minnaert N VECA
DI * Teillet — 6 Landsat -5 T™M

b -1I

DI
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Topographic Correction of Remote Sensing Image at High Mountain
and Gorge Regions

CHEN Jianzhen' HE Chao® KOU Weili®

(1. Forestry Survey Planning Design Institute Southwest Forestry University Kunming 650224 China;
2. Forestry 3S Technology Engineering Research Center Southwest Forestry University Kunming 650224 China;
3. College of Computer and Information Southwest Forestry University Kunming 650224 China)

Abstract: In order to obtain suitable method to correct topographic effect in remote sensing image at high mountain
and gorge regions comparison tests were conducted by using C correction Teilletregression SCS + C correction

Minnaert correction b correction and VECA correction based on 6 scenes Landsat —5 TM images and SRTM -1
data from high mountain and gorge regions in western Yunnan. From the perspective of visual effect the brightness
of C correction Teilletregression b —1I correction and VECA correction images were basically identical with the
original images. At the severe topographic effect areas the SCS + C correction led to overcorrection; the b —1T cor—
rection caused under—correction; the Minnaert correction created dark pixels with the null value; C correction and
VECA correction caused color composite anomaly. From the perspective of standard deviation the standard devia—
tions of Teillet-regression b —1 correction and b — II correction images were less than that of original images. The
standard deviations of Minnaert correction images were greater than that of original images. After corrected by C
correction and VECA correction the standard deviations of TM1 —3 and the high sun elevation angle TM4 were less
than that of original images the standard deviations of TMS TM7 and the low sun elevation angle TM4 were greater
than that of original images. After corrected by SCS + C correction the standard deviations of TM1 -3 TM4 and
the high sun elevation angle TM7 were less than original images and the standard deviations of TMS and low sun
elevation angle TM7 were greater than original images. From the perspective of dispersion indices the dispersion
indices of b —II correction done images were the smallest in 31 bands accounting for 86.11% of total band. The
results show that C correction SCS + C correction Minnaert correction b —1 correction and VECA correction are
not suitable for correction topographic effect in remote sensing image at high mountain and gorge regions. Teillet-re—
gression and b —II correction can be used to correct topographic effect in remote sensing image of high mountain

and gorge regions. In contrast the effect of b —II correction is better than Teillet-regression.

Key words: high mountain and gorge regions; topographic effect; topographic correction



