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Extracting land use information of TM image in wind-water erosion
interlaced region based on Texture
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Abstract :[Objective] A method for deriving land use information of TM image in the wind-water ero-
sion interlaced region was discussed. [Method] This paper employed principal component analysis com-
bined with Gray Level Co-occurrence Matrix texture analysis to abstract the land use information from the
TM image in the wind-water erosion interlaced region (Yulin). The classification indexes were selected ac-
cording to mean and the land use information was abstracted by hierarchical classification. [Result] The re-
sults showed that there were significant differences among parameters of texture feature of the different
land utilization. In the desertification,the mean and variance were comparatively high. The gray level was a-
symmetry, the contrasts between neighboring pixels were significant; while in water and irrigable land, the
mean, variance was a little bit low.the grey level was symmetry;the mean, variance and gray level in the forest and
dry land was between the above(desertification and water and irrigable land). [Conclusion)] Compared with the tra-
ditional classification method, the classification based on the texture analysis could acquire higher classifying
precision.
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Fig. 1 Image of texture PCA1
A. Mean; B. variance; C. Homogeneity; D. Contrast;E. Dissimilarity; F. Entropy; G. ASM; H. Correlation; Fig. 2 is same
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Fig.2 Image of texture PCA2
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Table 1 Mean and Standard deviation of texture PCA1
y 4 7 - R S i i v S

SUHLRRAE s imﬁfgﬂc hETEEA REREAL WA TE Wt BH T A Kk

Texture Serious Moderate Weak Irrigable
Index e AP A Bush Dry land Forest Water

feature desertification  desertification desertification land
¥IE X 53.41 46. 62 38.48 32.49 22.05 32.71 25.51 11.57
Mean o 1.58 1. 81 1. 56 0. 85 1. 45 1.03 1. 81 1.37
ik X 5.00 4.31 4.25 2.43 1.01 3.94 2.21 0. 34
Variance [ 3.65 2.76 3.31 1.23 1.01 3.22 1. 86 0. 96
) —pk X 0.37 0.40 0.39 0.43 0.64 0.40 0.50 0.86
Homogeneity O 0.08 0.08 0.08 0.09 0.10 0.07 0.08 0.08
7 X 9.10 7.89 8.33 5.33 1. 86 8.76 4.13 0.93
Contrast 0 6.00 4.15 4. 45 2.30 1.48 6.68 2.29 2.08
AR 5 1 X 2.27 2.08 2.14 1.74 0. 89 2.10 1. 44 0.34
Dissimilarity Ou 0. 67 0.53 0.55 0.43 0. 44 0.75 0.40 0.29
1 X 2.02 1.99 2.00 1.92 1.53 1.93 1. 88 0.70
Entropy Cx 0.13 0.12 0.12 0.16 0. 38 0.12 0.17 0. 34
f1 e X 0. 142 0. 147 0.145 0. 160 0.270 0. 160 0.167 0. 605
ASM 0. 0.028 0.026 0.024 0.033 0. 130 0.025 0.034 0.175
liiES X —628.9 —359.8 —230.1 —229.5 —56.8 —81.1 —255.4 0.3
Correlation o 970.1 593.2 274.2 318.6 170.5 122.8 396. 4 0.6
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Table 2 Mean and Standard deviation of texture of PCA2

feature index desertification  desertification  desertification Bush land Dry land Forest Water
I X 32.05 28. 54 25.03 20.10 43. 81 35.19 19. 46 10. 40
Mean O 0.98 1.42 1.63 1. 06 2.84 2. 40 1.52 1.32
k- X 2.21 2.98 2.93 1.54 6.00 4.17 1.03 0.18
Variance o 1.52 1. 80 2.15 0. 85 5.15 1.70 0.62 0.11
Hy— X 0.484 0.432 0.428 0. 504 0. 387 0. 386 0. 568 0. 846
Homogeneity Ox 0.092 0.08 0.08 0. 060 0.105 0. 057 0. 080 0. 057
%2 X 4.15 5. 66 5. 74 3.28 12.77 7.02 2.55 0.54
Contrast o 2.56 2.76 2.97 1. 44 10. 40 2.12 1.48 1.08
5 X 1. 486 1.777 1.788 1. 341 2.506 2.039 1.119 0.331
Dissimilarity 0 0.451 0. 455 0. 449 0.279 0.982 0.313 0. 306 0.142
] X 1. 89 1.98 1.94 1. 89 1.97 2.04 1.70 0. 85
Entropy o 0.19 0.14 0. 14 0.13 0.16 0.07 0.22 0.32
fl i X 0.17 0.149 0.158 0. 164 0.152 0.137 0.213 0.513
ASM [ 0.046 0.028 0.03 0.026 0.034 0.011 0.062 0. 164
EES X —291.6 —272.9 —195.8 —162.8 —234.6 —317 —A47.6 0.8
Correlation o 454.8 594. 8 709.3 283.5 498.0 226.7 105. 6 0.8
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Fig. 3 Confidence interval of Mean of PCA1 and PCA2 in the test area

PP 3 AT UL 5R 1 B r B4 v B AR 9
RARDK Oy - HBE R AL P TR AL R e i AL 5

B b A E AR L T R Bl 0 T bR M LK A5 B R
BAL P RS AL VR R S AL Y B A DX A £



%1 AR A T o A Uk K ki P X TM SR - M A A R P AR 95

WA R EAR XA S U FMEAMK, 2.3 ETFHEERNERDE

TR TR B 0 T R ARl 22 1) A XTI AT &L ok X AR _E 3R 73 B » AS B S SR 249 {8 20 3L i {4
Gr s 85 2 ERr T BB RE R AR CHE IR s AN T AR 2RaRAR L I8 A U2 40 255 O vk TR 4D Wi E 1R
AR 2 5] F) A DX 22 S AR H TR . 5 T IX g8 {H AR U B U [R] 1 3 R 2R L 25 2R LI 5

( - g 0 L R ]
Mean image of PCA

Mean(PCA1) 42< 35 < <
=50 Mean(PCAl) Mean(PCAl) Mean(PCA2) M (PCAI
v y <50 v<42 > 40 ean )
<17
EEREL qﬂl\l/lﬁdﬁﬁtﬁ %Eﬁ%ﬂ: VBT 3 P
Seri oderate Weak | i
erious desertification desertibication Irrigable land Water
desertifi cation HEWUR B2 4 1 R K A
Remove the classified land use types by mask

[ B TR, WA

Dry Land ~ Forest~ Bush

17< TR T AR
Mean ( PCA1) Remove the forest by mask
<30 v
FrAR M E B, A
Forest Dry Land . Bush
I5< R A
Mean ( PCA2) Remove the bush by mask
v <25

BEAMK ot
Bush Dry land
P4 AN [ A bR 28 28 43 2 4R IR O

Fig. 4 Multi-layer information extraction different land use types
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Table 3 Error matrix and accuracy assessment based on texture classification

- H RS AL TSR AL BEREAL WA o Mg A K ik TP R/ % ¥
Lond s :\i Serious Moderate Weak Bush Dry land Irrigable i Water User's K? ]
-and use type desertification desertification  desertification us vl land Forest ate accuracy appa
RS AL
Serious 25 0 0 0 0 0 0 0 100 1.000 0
desertification
SR AL
Moderate 1 78 6 0 0 0 0 0 91.76 0.880 2
desertification
BEREAL
Weak 0 2 61 3 1 0 0 0 91.04 0.878 7
desertification
S
HEA 0 0 0 19 1 0 2 0 86. 36 0.848 2
Bush
1
AL 0 0 0 3 11 0 0 0 78.57 0,774 3
Dry land
M Bt 0 0 0 0 0 21 1 0 95.45 0.950 5
Irrigable land
Tr A 0 0 0 1 0 0 10 0 90.91 0.904 2
Forrest
Kk 0 0 0 0 0 0 0 10 100 1.000 0
Water
HEFERE I/ %
Producers 96. 15 97.50 91. 04 73.08 84,62 100 76.92 100
accuracy
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Table 4 Error matrix and accuracy assessment based on MLC classification

A B REBEAL B

EWH A HPRE/ 7

WEES] A = 1
AR Serious Moderate Weak A P Trrigable bS: 1) ik User's i
Land use types e e RS Bush Dry land Water Kappa

desertification desertification  desertification land Forest accuracy
R AL
Serious 32 7 1 0 0 0 0 0 80 0.768 3
desertification
o BE S AL
Moderate 7 70 6 0 0 0 0 0 84, 34 0.776 8
desertification
BET AL
Weak 0 8 73 6 1 0 0 0 83.91 0.7559
desertification
HAH 0 0 3 17 0 0 1 0 80. 95 0.790 4
Bush
H 4
L 0 0 3 2 10 1 0 0 62.5 0.608 5
Dry land
kB 0 0 0 0 1 13 1 0 86. 67 0.859 8
Irrigable land
TRA M 0 0 0 1 0 0 11 0 91.67 0.912 7
Forrest
ik 0 0 0 0 0 0 0 10 100 1.000 0
Water
R B Y
Producer's 82.05 82.35 84,88 65. 38 83.33 92. 86 84.62 100
accuracy
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