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Application of Self-Organizing Competition Artificial
Neural N etworks in Soil Classification

FU Qiang, WANG Zhidiang, LIANG Chuan
(Water and Electricity College, Sichuan University , Chengdu 610065, Sichuan Province, China)

Abstract Through applying the clustering function of SOM (Self-Organizing Mapping) network, M ATLAB
5. 3 software is used to classify 21 kinds of soil stylebooks in Sanjiang plain. Through comparing the result
with reference No. 1 which using the method of fuzzy clustering, it is concluded that the SOM network can
reflect the complicated information among each soil stylebooks. The effect of classificationis good, and it can
be applied on soil classification.
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1
o o pH ,/3
% (Me/100) cm Mo (g° cm ) Mo

1 0. 270 Q0 142 6. 46 5.5 35.8 21 45.3 1. 03 29.3
2 0. 171 Q115 3. 46 6.3 33.0 60 45.3 0. 78 38.9
3 0. 114 Q0 101 2.43 6. 4 26. 5 25 51.0 1. 13 31.6
4 0. 173 0123 3.30 5.8 28.9 65 45. 6 1. 09 36. 1
5 0. 145 0 131 3.28 6.0 28. 5 25 51.0 1. 03 30. 5
6 0.173 Q0 140 3.45 5.8 33. 4 60 49.0 0. 98 35.2
7 0. 250 Q177 5.51 7.2 42.5 45 46. 6 0.93 29. 8
8 0. 237 Q189 5.37 6.1 32.9 27 45.0 1. 00 33.0
9 0. 319 Q0227 7. 04 5.8 35.9 24 39.3 1. 03 28. 8
10 0. 163 Q0124 3.73 6.2 30.6 61 48. 1 1. 28 26. 0
11 0. 194 Q201 4. 50 5.7 30.9 35 47. 4 1. 25 43.9
12 0. 142 Q0 185 3.79 6. 4 32.5 55 51.0 1. 10 22. 8
13 0. 240 Q0217 4. 92 6.5 37.3 41 63. 6 1. 17 35.5
14 0. 253 0172 4. 63 6.8 35.7 20 4.1 1. 15 33.0
15 0. 357 0289 7. 21 7.5 42. 1 40 48. 3 0. 80 33.0
16 0. 280 0204 10. 68 6.7 42.5 31 41.5 1. 05 41.0
17 0. 164 Q 141 3.05 4.8 19.7 30 30. 9 1.22 29.0
18 0. 095 Q 099 1. 51 6.0 16.0 20 26. 4 1. 27 26. 0
19 0. 392 Q0 240 6. 62 5.3 37.3 14 34.7 1. 10 26. 7
20 0. 267 Q0 208 6. 25 5.8 39.5 19 42. 4 1. 10 28. 0
21 0. 137 Q111 3.04 5.1 23.7 18 43. 1 1. 37 34.0

0.216 0 168 4.773 6. 1 32.6 35 4.7 1. 09 32.0

2 SOM ( 5000 )
X

[11] 1 (1234567891011 1213 14 1516 17 18 192021)
[2 1] 2 (246710111213 1516) (13589 14 17 18 19 20 21)
[3 1] 3 (24610 12) (711 131516) (135891417 18 19 20 21)
[4 1] 4 (2461012) (711131516) (13589 1420) (171819 21)
[5 1] 5 (246 1012) (71315 (1116) (135891420) (17181921)
[6 1] 6 (2461012 (713 15) (1116) (1718 (1921) (135891420
[7 1] 7 (24610) (12) (71315 (1116) (135891420) (1921) (17 18)
[8 1] 8 (246 10) (12) (713 15) (1116) (358) (1914200 (1921) (17 18)
[9 1] 9 (24610) (12) (7) (1315 (1116) (358 (1914200 (19 21) (17 18)
[101] 10 (246100 (12) (7) (1315) (1116) (358) (1 14) (9 1920) (21) (1719
[111] 11 (246100 (12) (7) (1315 (1116) (35 (8 (114) (919 20) (21) (1718
[121] 12 (246100 (12) (7) (1315) (1116) (35 (8 (114) (919 20) (21) (1718
[131] 13 (246) (10) (12) (7) (13) (15 (1116) (35) (8) (114 (91920 (21) (17 18)
[141] 14 (2) (46) (100 (12) (7) (13) (15 (11 16) (35) (8) (114 (91920 (21) (17 18)
[151] 15 (2) (46) (10) (12) (7) (13) (15) (11) (16) (35 (8 (114) (919200 (21) (1719
[161] 16 (2 (46) (10 (120 (7) (13) (15) (11) (16) (35) (8) (114 (91920 (21) (17) (19)
(171] 17 (2) (46) (10) (12) (7) (13) (15) (11) (16) (35) (8) (1) (14) (9 1920) (21) (17) (18)
[181] 18 (2) (406 (10) (12) (7) (13) (15 (11) (16) (35 (8) (1) (14 (920 (19) (21) (17) (18)
[191] 19 (2) (406) (10) (12) (7) (13) (15 (11) (16) (3) (5) (8) (1) (14) (920 (19) (21) (17) (18)
[201] 20 (2) (46) (100 (12) (7 (13) (15 (11) (16) (3) (5 (8 (1) (14 (9 (20) (19) (21) (17) (18)
211] 21 (2 (4 (9 (10) (12) (7) (13) (15 (11) (16) (3) (5) (8) (D) (14) (9) (20) (19 (21) (17) (18)
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R t(R: R~ R~ R* 0.8712 2
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R°= R. 3
3
R 3 3
3 A F-
A 1.0000 0.9810 0.9801 0.9719 0.9694 0.9693 0.9674 0.9665 09659 0.9635 0.9576
v 21 20 19 18 17 16 15 14 13 12 11
F 0 15.1063 17.2141 4.4997 4.4751 5.1556 4.9366 5.6952 66561 5.8316 6.9994
Foos(V=- 1,n - r) 247. 5 19. 4 8 68 5 84 4. 62 3. 96 3.55 3. 28 3. 10 2.98
(F - Fr) 0.5356 0.9766 2.1452 33761 2.7316 4.0194
A 0.9550 0.9504 0.9470 0.9414 0.9271 0.9260 0.9109 0.8997 8712 0.7881
v 10 9 8 7 6 5 4 3 2 1
F 5.4332 6.6171 8.1403 6.5647 7.3600 8.6611 1.6738 2.4192 2.398 0
Foos(V=- 1,n - r) 2.90 2. 85 2. 83 2 85 2 90 3.01 3.20 3.55 4. 38
(F - Fr) 2.5332 3.7671 5.3103 3.7147 446 5.6511
33 . .
A= 0.8712 , 2, {x1,x2,x3,x4,X5, s
X6,X7,X8,X9,X10,X11,X12,X13,X14,X15,X16 ,X17,X 19, ) o

x20,x21}, {x18}
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A= 0.9260, 5
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, {xi,x3, x5,
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X7,X8,X9,X11,X13, X 14, XI5,X16,X19, x20} , , ,
o {x17,x18, %21} .
A= 09470, 8 , {x2,x4,x6}, {x1,x3, s
X5,X8,X9,X13,X14,X16,X19,X20}, {x7,x15}, {x10,x12}, , s
{xn}, {x17,x18,x21}; 5
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