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A Comparative Study of Applying Maximum Likelihood and Support Vector
Machine Classifiers to Analyze Landsat Imagery for Evaluating Land Use

Changes in Khon Kaen City, Thailand
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ABSTRACT

This study aims to compare the accuracy of Maximum Likelihood Classifier (MLC) and Support Vector Machine
Classifier (SVMC) in land-use change analysis, dealing with a limited and small number of training sample areas for using to
classify satellite imagery of last ten and twenty years ago. By taking Khon Kaen city as an example, we used these two
classifiers to analyze Landsat imagery of Khon Kaen city during 1990-2015 into five classes built-up area (BU), agriculture
(AG), water body (WA), mixed-range land (MX) and bare land (BA) then compared the overall accuracy and kappa index.
The comparison result shows that with the same number of training sample, SVMC still perform better than MLC, especially
for year 1990 and 1999, SVMC outperform the MLC in term of kappa index of 0.9 for SVMC which is better than 0.5 for
MLC, significantly. These results show that with a limited and small number of training samples for past year data, SVMC can
be used to produce a powerful thematic map, efficiently.
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reference data row user’s
year classified data
BU AG WA GR BA  total accuracy (%)
WA, BU 2,876 24 2 5 7 2,914 99
2533 AG 217 8,7493 130 327 18 88,185 99
WA 4 126 3,924 0 3 4,057 97
MX 5 1,235 11 9,136 0 10,387 88
BA 4 396 0 0 1,984 2,384 83
column total 3,106 89,274 4,067 9,468 2,012
producer’s accuracy (%) 93 98 96 96 97
overall accuracy (%) 98 kappa index 0.9
N.A. BU 3,779 601 6 11 64 4,461 85
2542 AG 464 72,600 93 574 41 73,772 98
WA 0 1,581 10,476 15 1 12,073 87
MX 17 1,117 26 8,299 0 9,459 88
BA 5 1,454 0 0 6,702 8,161 82
column total 4,265 77,353 10,601 8,899 6,808
producer’s accuracy (%) 89 94 99 93 98
overall accuracy (%) 94 kappa index 0.9
N.f. BU 8,526 150 15 32 179 8,902 96
2558 AG 397 37,247 356 826 385 39,211 95
WA 11 152 7,061 17 0 7,241 98
MX 28 356 27 7,334 4 7,749 95
BA 154 886 9 2 2,805 3,856 73
column total 9,116 3,8791 7,468 8,211 3,373
producer’s accuracy (%) 94 96 95 89 83
overall accuracy (%) 94 kappa index 0.9

* finemg  NuNgu (built-up area, [BUT) WUAINYAT (agriculture, [AG]) 1@l (water body, [WA])
y

Nufwey (mixed-range land, [MX]) saznunwlan (bare land, [BA])
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BU AG WA GR BA  total accuracy (%)
UW.A.  BU 2,714 150 37 5 8 2914 93
2533  AG 281 85,821 1,129 813 141 88,185 97
WA 1 1,191 2,864 1 0 4,057 71
MX 92 7,250 57 2,980 8 10,387 29
BA 88 1,948 8 10 330 2,384 14
column total 3,176 96,360 4,095 3,809 487
producer’s accuracy (%) 86 89 70 78 68
overall accuracy (%) 88 kappa index 0.5
WA BU 2,901 1,516 2 29 13 4,461 65
2542 AG 86 72,839 475 214 158 73,772 99
WA 19 8,860 3,144 43 7 12,073 26
MX 45 5,706 233 3,466 9 9,459 37
BA 125 7,439 240 57 300 8,161 4
column total 3,176 96,360 4,094 3,809 487
producer’s accuracy (%) 91 76 77 91 62
overall accuracy (%) 77 kappa index 0.4
WA BU 8,447 158 72 20 205 8,902 95
2558  AG 1,075 36,946 183 433 574 39,211 94
WA 12 1,139 6,034 52 4 7,241 83
MX 132 1,507 127 5,969 14 7,749 77
BA 1,509 627 29 17 1674 3,856 44
column total 11,175 40,377 6,445 6,491 2,471
producer’s accuracy (%) 76 92 94 92 68
overall accuracy (%) 88 kappa index 0.8

Y a

a a o oAy ¥ a ¢ = o Y aa
A1INN 4 L‘lr%EJTJWIEJUWaaWﬁWIlﬂﬂWﬂﬂWi'JLﬂﬁWzﬁﬂWﬁﬁJﬂEluln_]aﬂﬂ151°ﬁﬂﬂumﬁﬂﬂ15’ﬂuluﬂﬂ'JfJTﬁ SVMC tiag MLC

o W.A.2533 W.H.2542 W.A.2558

M3 lenay - - - - - -
SVMC (km") MLC (km") SVMC (km") MLC (km") SVMC (km") MLC (km")

BU 17.8 13.2 234 30.9 59.2 38.5

AG 505.7 4177 488.6 3243 413.9 364.1
WA 113 8.5 113 33 17.6 20.5
MX 15.4 78.6 27.8 84.4 58.0 97.3

BA 29 15 1.9 60.4 44 12.6
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