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Pattern Classification System for Remote Sensing Data
using Voronoi Diagram

Ju Hyun Back'- Hong Gi Kim'

ABSTRACT

In this paper, we propose a multi layer neural network for recognition of remote sensing data by a Voronoi diagram. The proposed multi-layer
neural network distinguishes the classes with the Voronoi polygon area and initializes error back propagation’s initial learning of connecting
weights, thresholds and the number of hidden layers' nodes with the coefficient of hyper plane equation. The proposed method systematically
decides the initial information of error back propagation, so that it have the advantage of improving the slow convergence and local minima
of error hack propagation. We calculated the hyper plane equation of boundary edges of the Voronoi diagram by converting the mean of each
class of training sets into a Mathematica package. To measure the performance of the recognition power by the image classifier, which uses
the multi-layer neural network proposed above, we compared it with minimum distance classification and maximum likelihood classification,
which is frequently used in the recognition of remote sensing data. The results of minimum distance classification and maximum likelihood
classification were 81.4%, 87.8% respectively for the majority of land cover features, while the an accuracy of the proposed method was 92.2%.
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Class Means Class Standard Deviation
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Class

Forest 2101 2972 4546 5106 1202 2496 4679 990
Water 3893 3814 2706 2872 511 88 852 1729
Rice field 3529 4359 4823 7653 1216 2839 4650 6579
Rural area 43696 59.101 52568 93035 3851 6552 5368 12319
Bare soil 3699 5056 5064 10480 3832 6239 4720 13651

Farm 3863 5687 5401 9660 2923 5532 6980 12.796
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<< DiscreteMath ‘ComputationalGeometry’

data2D = {{27.013, 51.061}, {33.935, 28.715}, {36.989, 104.798},
{38,626, 96.597), {35.294, 76,531}, {43.696, 93.035}} ;

convexhull = ConvexHull{data2D}

6 31,2}

(delval = DelaunayTriangulation{data?D])

({1, 12, 5, 31}, {2, 16, 5, 11}, {3, {1, 5, 4, 6}}, {4, {5, 6, 3}}, {5, (1,

2, 6, 4, 3)}, 16, {3, 4, 5, 2}}}
{vorvert, vorval} = VaronoiDiagram[data2D] ;
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Hiz (6848, 51.66) (3047, 39.88) 0.310X: + X2 - 30437=0
Hiz (3199, 15585) (-71.30, 97.11) 0.569X; + X» - 137668 =0
His  (-7130, 97.11) (6848 51.66) 0325X;-X2+73927=0
Hzxs (6848, 51.66) (10669, 50.57) 0.029X) - X2 +53614=0
Hes (3881, 60.87) (10669, 5057 0.152X; - X2+ 66.759=0
Ha (-1.23, 9291) (4651, 10243) 0.199X; - X2 +93.155=0
Hs (7130, 97.11)  (-1.23, 9291) 0.060X; - X2 +92836=0
Hs (4651, 10243) (4033, 9891)  0570X; + Xz - 75939=0
Hs (-1.23, 9291)  (3H53, 86800 0.167X - X+ R.706=0
Hs (3653, 86.80) (4651, 10243) 1.424X; + Xz - 36.223=0
Hss (3653, 8.80) (10669, 50.57) 0510X, - X2+ 10489 =0
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Threshold

30.437, 137.658, -73.927, ~53614, -66.759, -93.155,
-92.836, 75.939, ~92.706, 36.223, -104.89

-05, 05, -35, -15, -1.5, -15
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L [ 31571331 03(1H 210 57| .16 |142] 51
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O | 1] -1 -1 0 0 1 0 0 0 0
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Q4 0 0 0 0 0 O 0 +1 +1 0
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o4 £ (%) |94 £
Forest | 84,1121 70542 | 8387 281
Water | 17,251 | 15013 | 8703} 15411
Rice field | 12,7865 | 7442 | 5821 7820
Rural area| 9610 | 6254 | 6608 6,154
Bare soil |113,359] 102,328 | 90.27 | 112,945 | 99, ]
Farm | 67578 | 46443 | 6873 | 49912 | 7386 | 50,369 | 7453
Total | 304,696] 248022 | 81.40 | 267523 | 87.80 | 281,009 | 92.23
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