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Study on Optimal Bands Composite of TM Image
While Extracting Alteration Information

WANG Pei-zhong, YAN Wei-dong, BIAN Hui, SUN Bin, NI Weiping
(Northwest Institute of Nuclear Technology, Xian 710024, Shaanxi, China)

Abstract: Visual interpretation and information extraction of remote sensing image were directly influenced by the
selection of optimal bands of multispectral data. Based on the relationships of bands of TM image among standard
deviation related coefficient and optimal index factor, the method of optimal index factor combined with spectral
signature of alteration information was showed to select the optimal bands com posite of remote sensing image.
The result showed that optimal index factor combined with spectral signature of alteration information was the
best way to select the optimal bands composite of multispectral data; structure and lithology of the composite
image, which was extracted with the band composite TM4+ TM5+ TM7 was clear and different, respectively;
band composite TM4+TM5+ TM7 was propitious to extract alteration information.
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Tab. 1 Correlation Matrix and Standard Deviation of Bands

R . 3 T™™1 ™2 TM3 T™M4 TMS T™7
. T™1 1.000 0. 985 0.965 0. 875 0.842 0.812
N . 3 T™M2 1. 000 0.988 0. 920 0.884 0.845
5,
B57.@ NO) T™3 1,000 0.939  0.905  0.864
e TM4 1000  0.8%  0.830
o TMS5 1.000 0.960
, ™7 1.000
(& ° s 42.902 42.785 43.749 43.106 46.978 45.567
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Tab.2 Selection of Optimal Bands Composite
’ A} ~
[9-10] TM 1-+TM2+ TM3 129.436 2.938 44. 060 20
’ TM I+ TM2+ TM4 128.794  2.780 46. 329 18
b
TM 1-+TM2+ TM5 132. 665 2.711 48. 936 14
™ TM 1-+TM2+ TM7 131.254  2.642 49. 683 10
’
TM 1-+TM3+ TM4 129.757 2.778 46. 707 17
2.1 TM 1-+TM3+ TM5 133.629 2.712 49. 274 11
TM 1-+TM3+ TM7 132.218 2.640 50. 076 8
Chavez ,
3 TM 1-+TM4+ TMS5 132.987 2.613 50. 901 3
(Lo U112 TM 1+ TM4+ TM7 131.576 2.516  52.292 1
TM I+ TM5+ TM7 135.447 2.613 51. 828 2
’ 5
TM2-+TM3+ TM4 129.640 2.846 45. 544 19
b b
TM2+TM3+ TM5 133.511 2.777 48. 084 16
4 Tor
TM2+TM3+ TM7 132.100 2.696 48. 990 13
IOIF: (Gv+@+62)/(|‘yxv H|’y,v.7 H|YXZ |)
TM2-+TM4+ TM5 132.869 2.701 49. 201 12
: Ox\0y.\0: X Y~Z ;YXy\
TM 2-+TM4+ TM7 131.458 2.596 50. 648 4
Yoz Yxz Xy z .
TM2+TM5+ TM7 135.330 2.689 50. 325 6
, Lo .
TM 3+ TM4+ TM5 133.833 2.740 48. 842 15
b o
TM 3+ TM4+ TM7 132.422 2.633 50. 300 7
T™M TM 3+ TM5+ TM7 136.294 2.729 49. 942 9

1 TM 4+ TM5+ TM7 135.652  2.687 50. 492 5
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Fig. 1 False Color Composite Image Based on [12 ) )
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