Section 12.5: SOM on various data sets

Red shows input, black shows output

S-PLUS : Copyright (c) 1988, 2003 Insightful Corp.

S : Copyright Lucent Technologies, Inc.

Professional Edition Version 6.2.1  for Microsoft Windows : 2003 

Working data will be in C:\PROGRA~1\INSIGH~1\splus62\users\ALANIZ~1 

library(MASS)

library(class)

satimage <- read.table("c:/…/satimage.txt", header=TRUE)

a <- satimage[,1:36]

dim(a)

[1] 4435   36

gr <- somgrid(xdim=6, ydim=6, topo="hexagonal")

a.som <- batchSOM(a, gr, radii=c(4,4,2,2,1,1,1,0,0))

bins <- as.numeric(knn1(a.som$code, a, 0:35))

bins

   [1]  1  7 19 19 20 20 13 19 25 25 31 31 37 44 44 44 37 37 13  7 13  7  8  1  7  8  8  8  8

  [30]  7  7  7  7 13 13 13 13  7 13 13 13 19 25 31 32 26 20 43 45 39 35 36 36 36  2  1  7 19

  [59] 19 13 13 13 13 25 25 37 37 37 38 45 44 34 17 16 16  7  7  7  8  8  1  1  1  1  7  7  8

  [88]  7  7  7  7  7  7  7  7 19 19 13 13 13 13 13 19 26 20 19 31 38 45 40 41 36 36 36 36  2

 [117]  2  2  1  7 19 13 13 19 25 25 31 31 31 31 31 32 17 17 17 16 16 13 13 13 13  7  7  7  8

 [146]  1  1  8  8  7  7  7  7  7  7  7  7  7  7  7  7  7 19 19 19 19 13 13 19 19 20 19 19 20

 [175] 19 19 19 31 32 38 40 41 41 41 36 36  1  2  2  1  7 19 13 31 31 31 31 31 31 31 31 31 32

 [204] 23 17  5  5 12 12 16 13 13 13 13  1  7  7  7  7  7  7  7  7  7  7  7  7 19 19 19 19 19

 [233] 19 19 20 20 13 19 31 32 38 38 46 41 41 41 41  2  2  2  2  2  2 13 19 25 31 31 31 31 31

 [262] 31 31 31 23 23 17 17 17 12  6  6  6 17 16  7 19  7  8  8  1  7  7  7  7  7  7  7  7  7

 [291]  7  8  8  7  7 19 19 19 19  7  7 19 19 20 13 13 13 13 19 38 38 46 41 41  2  2  2  2  2

 [320] 13 13 19 25 25 25 31 31 23 23 17 17  6  6  6  6  6  6 12 16 16 13  7  7  8  7  7  7  7

 [349]  7  8  7  7  7  7  7  8  8  1  7  7  7  7  7  7  8  8  7  7  7  7  7 13 13 13 25 25 44

 [378] 37 38 38 38 45  2  2  2  2 19 19 25 25 31 31 23 17 17 17 17  5  6  6  6  6  6  6  6  6

 [407] 12 17 16 13  7  7  7  7  7  7  8  7  7  7  7  7  7  8  8  8  8  7  7  7  7  8  8  8  1

 [436]  7  7  7  7  7 25 25 37 43 43 43 44 37 38  2  2  2  2  1  7 19 19 19 19 25 25 23 17 17

 [465]  5  5  5  6  6  6  6  6  6 12  5 17 16 13  7  7  7  7  7  7  7  7  7  7  7  8  8  7  7

 [494]  7  8  8  1  1  1  7  7  7 25 25 44 38 38 38 37 38 38 38  2  2  1  1  1 19 19 25  5 12

 [523]  6  6 12  6  6  6  6  6  6  6 12 12 17 16 16  7  7  8  1  7  7  7  7  7  7  7  8  8  7

 [552]  1  1  1  1 13 13 25 43 43 43 45 44 44 44 44 44 38 44 44  2  2  1  1  1  7  7 19 23 17

 [581] 17 12  6  6 12  6  6  6 12 12 12 16 13  7  7  8  1  1  1  7  7  7  7  7  7  7  7  8  7

 [610]  7  1  1 13 13 43 40 46 39 45 39 39 45 38 44 44 44 45 40  2  2  1  1  1  1  1  7 19 23

 [639] 17 17  5  6  6  6  6  6  6 12 12 12  6  6  6  6  6 12 12 12 12 12 12  5 17 13  7  7  8

 [668]  1  1  7  8  7  7  7  1  1  1  1 25 43 43 43 40 40 40 47 47 38 38 38 38 44 45 47 47  2

 [697]  1  8  8  1  7 19 11 11 12  6  6  6  6  6 12 12 12  6  6  6  6 12 12 16 13  8  7  8  1
.

.

.

[4003] 30 23 16 31 32 19 19 19 25 20 13  8  7  7 19 19 19 19 13 13  7 14 14 15 22 28 29 29 29

[4032] 29 29 30 29 28 28 27 21 27 28 27 15 21 23 15 15 21 21  4 10 10 22 22 27 11 11 24 24 24

[4061] 35 30 30 24 24 16 16 16 19 20  7  7 13 13 13 13 14 14 21 22 29 29 29 29 29 29 29 29 29

[4090] 30 30 30 29 28 22 22 22 27 28 22 23 23 34 29 22 15  4  4 21  4  4  9 10 21 22 22 15 27

[4119] 27 24 24 24 24 35 35 30 24 24 24 16 25 31 31 25 25 20 20  8 13 13 13 14 15 22 22 29 29

[4148] 29 29 29 29 29 29 30 29 29 28 22 22 27 23 27 21  4  4  9  9  9  9  4 21 27 21 27 24 24

[4177] 24 35 30 24 24 24 16 21 25 25 25 25 20  1  7 13 13 13 13 13 13  7  7 14 15 28 29 29 29

[4206] 29 29 29 29 30 28 28 23 23 23 23 27 27 27 27 21  4 10 10 10 10  4  4  9  9  9  9  9  9

[4235]  9 21 26 14 23 36 35 30 29 24 27 19 20 20 20  1  1  1 13 13 13 19 20 20  7  8 14 21 22

[4264] 28 29 29 29 29 28 29 29 29 29 29 30 28 28 27 27 27 27 27 21 21  4  4 10 10 10 10 10  9

[4293]  9  9 14  9 14 21 29 30 29 23 16 16 16 25 19 20  1  1  1  7 20 20 20 20  7  8  8 21 29

[4322] 29 29 29 29 28 29 29 29 30 30 29 29 27 27 27 21 21  4  4  4  4  9 10 10 10 10 10 10 10

[4351]  9  9  9  9  9  9  9  2 21 27 27 27 29 30 30 29 21 21 21 20 13  8  1  1  1  7 25 25 20

[4380] 13  7  8  9 27 28 28 29 29 29 29 29 29 29 29 29 30 30 30 29 21 21 22 22 21  4  4  4 10

[4409] 10  4 10 10 10  9  9  9  9  9  9  9 13 21 27 27 27 27 27 29 29 27 27 21 21 21 21
par(usr=par()$usr/1.2)

#plot(a.som$grid, type="n", xaxs="d", yaxs="d")

#symbols(a.som$grid$pts[,1], a.som$grid$pts[,2], circles=rep(0.4,36), inches=F, add=T)
a.som$grid$pts[,1:2]

numeric matrix: 48 rows, 2 columns. 

     x         y 

 1 1.5 0.8660254

 2 2.5 0.8660254

 3 3.5 0.8660254

 4 4.5 0.8660254

 5 5.5 0.8660254

 6 6.5 0.8660254

 7 1.0 1.7320508

 8 2.0 1.7320508

 9 3.0 1.7320508

10 4.0 1.7320508

11 5.0 1.7320508

12 6.0 1.7320508

13 1.5 2.5980762

14 2.5 2.5980762

15 3.5 2.5980762

16 4.5 2.5980762

17 5.5 2.5980762

18 6.5 2.5980762

19 1.0 3.4641016

20 2.0 3.4641016

21 3.0 3.4641016

22 4.0 3.4641016

23 5.0 3.4641016

24 6.0 3.4641016

25 1.5 4.3301270

26 2.5 4.3301270

27 3.5 4.3301270

28 4.5 4.3301270

29 5.5 4.3301270

30 6.5 4.3301270

31 1.0 5.1961524

32 2.0 5.1961524

33 3.0 5.1961524

34 4.0 5.1961524

35 5.0 5.1961524

36 6.0 5.1961524

37 1.5 6.0621778

38 2.5 6.0621778

39 3.5 6.0621778

40 4.5 6.0621778

41 5.5 6.0621778

42 6.5 6.0621778

43 1.0 6.9282032

44 2.0 6.9282032

   x        y 

45 3 6.928203

46 4 6.928203

47 5 6.928203

48 6 6.928203

#plot(a.som$grid$pts[,1], a.som$grid$pts[,2])
#this gives a grid of 48 small circles, 8 rows x 6 columns, in a hexagonal structure
a.som$grid$pts[bins,]+rnorm(4435*2, 0, 0.1)

numeric matrix: 4435 rows, 2 columns. 

          x        y 

12 5.928377 1.762785

24 5.958697 3.600371

29 5.316532 4.172628

29 5.464169 4.251405

29 5.710920 4.288393

29 5.461761 4.276928

17 5.455830 2.519711

30 6.539093 4.127358

42 6.576962 6.079155

42 6.580721 6.064339

42 6.496459 6.033386

41 5.428924 6.031137

47 5.075512 6.861807

47 5.045016 6.902825

47 4.933398 6.899341

47 4.988676 6.769308

47 4.924488 6.955938

42 6.473377 6.008455

17 5.508357 2.670907

18 6.375784 2.649409

24 5.973158 3.643354

24 6.105306 3.345332

18 6.468161 2.725549

12 6.011968 1.752164

18 6.433106 2.434920

18 6.334384 2.535008

18 6.603363 2.619795

18 6.534132 2.650696

18 6.540910 2.719399

18 6.517452 2.783035

18 6.439242 2.605344

18 6.465909 2.497929

24 5.920900 3.472245

24 6.010658 3.517795

24 6.065870 3.472389

30 6.376074 4.290403

24 5.948740 3.318326

.
.
.
16 4.442390 2.7927518

10 3.911620 1.8595896

10 4.026433 1.8713937

10 4.114028 1.6376776

10 4.033421 1.6825182

 3 3.395450 0.7467592

 3 3.607386 0.7149036

 3 3.573555 0.8077548

10 4.079407 1.7734739

10 4.132851 1.5121610

11 4.976589 1.7034737

11 4.940031 1.8560820

 5 5.583552 0.9316547

 5 5.349403 0.9374651

 5 5.563506 0.7664830

 5 5.534191 0.7336592

17 5.634256 2.4712923

36 5.976738 5.1111907

27 3.597051 4.2728931

27 3.474015 4.2634103

27 3.524321 4.2989447

27 3.578862 4.2129018

27 3.339579 4.1689577

26 2.521385 4.2816363

26 2.436411 4.5433014

27 3.523831 4.2350092

22 4.108541 3.4067206

22 3.863561 3.5886499

22 3.977837 3.5791971

22 3.847964 3.6205304

22 3.990215 3.5225306

b <- a.som$grid$pts[bins,]+rnorm(4435*2, 0, 0.1)

dim(b)

[1] 4435    2

#plot(b[,1], b[,2])
#This gives an hexagonal plot of all 4435 points clustered nearest to their grid points
as.character(satimage[,37])

  [1] "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "4" "4" "4" "4" "4" "4" "3" "3" "3" "3"

 [23] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "5"

 [45] "5" "5" "7" "7" "7" "7" "5" "5" "5" "5" "3" "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4"

 [67] "4" "4" "4" "4" "4" "4" "4" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

 [89] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "7" "7" "7" "7" "5"

[111] "5" "5" "5" "5" "5" "3" "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "4" "4" "4" "4"

[133] "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[155] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[177] "3" "7" "7" "7" "5" "5" "5" "5" "5" "5" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "4"

[199] "4" "4" "4" "4" "4" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[221] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "7" "7" "7" "7"

[243] "7" "7" "5" "7" "5" "3" "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "4" "4" "4" "4"

[265] "4" "4" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[287] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[309] "3" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "4" "4" "2"

[331] "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[353] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[375] "3" "3" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "4" "4" "4" "4" "2" "2" "2"

[397] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[419] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[441] "3" "7" "7" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "4" "4" "2"

[463] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3"

[485] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "7" "7"

[507] "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "4" "2" "2" "2" "2" "2" "2" "2" "2"

[529] "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[551] "3" "3" "3" "3" "3" "3" "3" "3" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "3" "3"

[573] "3" "3" "3" "3" "3" "3" "4" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3"

[595] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "7" "7"

[617] "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "3" "3" "2"

[639] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2"

[661] "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "5" "5" "5"

[683] "5" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "3" "3" "2" "2"

[705] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3"

[727] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "5" "5" "5" "5" "5" "7" "7" "7" "7" "7" "7" "7"

[749] "7" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "3" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2"

[771] "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[793] "3" "3" "7" "5" "5" "5" "5" "5" "5" "5" "5" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7" "7"

[815] "3" "3" "3" "3" "3" "4" "4" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2"

[837] "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "7" "7" "5" "5"

[859] "5" "5" "5" "7" "7" "7" "7" "7" "7" "7" "7" "7" "3" "3" "3" "3" "4" "4" "4" "2" "2" "2"

[881] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3"

[903] "3" "3" "3" "3" "3" "7" "7" "7" "5" "5" "5" "5" "5" "5" "5" "5" "5" "7" "7" "7" "7" "7"

[925] "7" "7" "7" "3" "3" "3" "3" "3" "4" "4" "4" "4" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2"

[947] "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[969] "3" "7" "7" "7" "7" "5" "5" "5" "5" "5" "5" "5" "5" "7" "7" "7" "7" "7" "7" "3" "3" "3"

 [991] "4" "4" "4" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2" "2"

.

.

.

[4015] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4036] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4057] "5" "2" "5" "5" "5" "5" "5" "5" "5" "5" "4" "4" "3" "3" "3" "3" "3" "3" "3" "3" "3"

[4078] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4099] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "5"

[4120] "5" "5" "5" "5" "5" "5" "5" "5" "5" "5" "5" "4" "4" "4" "3" "3" "3" "3" "3" "3" "3"

[4141] "3" "3" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4162] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "5" "5" "5" "5" "5" "5" "5" "5" "5"

[4183] "5" "4" "4" "4" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "1" "1"

[4204] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4225] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "5" "5" "5" "5" "5" "5"

[4246] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "1" "1" "1" "1" "1" "1"

[4267] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4288] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "1" "5" "5" "5" "5" "5" "4" "4" "3" "3"

[4309] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4330] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4351] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "5" "5" "5" "5" "4" "4" "4" "3"

[4372] "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "3" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4393] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1"

[4414] "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "1" "5" "5" "5" "5" "5" "5" "4" "4"

[4435] "4"

bins <- as.numeric(knn1(a.som$code, a, 0:35)) 

plot(b[,1], b[,2], type="n", xlab="", ylab="", axes=F)
symbols(a.som$grid$pts[,1], a.som$grid$pts[,2], circles=rep(0.45, 36), inches=F, add=T)
#In S-Plus or in R:
text(a.som$grid$pts[bins,]+rnorm(4435*2, 0, 0.1), as.character(satimage[,37]), col=c(2,4,5,6,7,8,9)[satimage[,37]])
#In R only:

color <- colorRampPalette(c("Green", "Red", "Blue", "Yellow", "Orange", "Black"))(32)
text(a.som$grid$pts[bins,]+rnorm(4435*2, 0, 0.1), as.character(satimage[,37]), col=color) 
text(a.som$grid$pts[bins,]+rnorm(4435*2, 0, 0.1), as.character(satimage[,37]),  
cex=0.5, col+ =c(2,5,6,7,8,9))

