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A comparison of neural networks and maximum likelihood classifier for

the classification of land-cover
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ABSTRACT

On this study, Among the classification methods of land cover using satellite imagery, we
compared the classification accuracy of Neural Network Classifier and that of Maximum
Likelihood Classifier which has the characteristics of parametric and non-parametric
classification method. In the assessment of classification accuracy, we analyzed the classification
accuracy about testing area as well as training area that many analysts use generally when
assess the classification accuracy. As a result, Neural Network Classifier is superior to
Maximum Likelihood Classifier as much as 3% in the classification of training data. When
ground reference data is used, we could get poor result from both of classification methods, but
we could reach conclusion that the classification result of Neural Network Classifier is superior
to the classification result of Maximum Likelihood Classifier as much as 10%. ‘
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B 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
2 [Cycle| CP | Cycle] CP | Cycle{ CP |Cycle| CP | Cycle | CP | Cycle | CP | Cycle | CP | Cycle | CP
0.1 | 1516 | 889 i 820 82 619 - | 886 { 710 387 729 885 646 890 446 878 612 882
0.2 | 1480 | 881 698 871 797 1.886 | 550 882 405 330 412 330 360 876 384 881
03| 763 | 879 546 876 585 | 830 [ 457 884 489 883 283 831 249 874 363 868
04 | 442 | 870 | 659 876 547 | 858 | 320 871 475 878 518 875 413 878 323 867
05 | 428 | 869 487 873 378 | 88 [ 505 872 235 856 390 869 283 866 192 861
06 | 491 | 848 | 373 856 317 | 82 | 338 873 397 867 410 878 329 859 346 358
07 | 371 | 867 412 852 550 | 86 | 361 862 377 874 478 868 443 865 391 869
08 | 455 | 868 523 859 579 | 85 { 377 858 381 853 350 861 412 858 374 867
£2 2439 xE5o ME WEASS RRAYE
h_n 15 14 13 12 11 10 9
no Cycle | CP |Cycle] CP [Cycle| CP {Cycle] CP | Cycle| CP Cycle C_P Cycle C_P
1 923 839 1003 388 865 391 1554 | 890 627 887 1234 834 794 882
2 610 882 21 888 1002 391 933 888 929 888 1122 883 1327 884
3 798 888 631 836 819 888 894 890 | 1014 886 1153 838 1331 833
4 648 886 891 889 762 887 1064 | 890 673 836 918 889 1008 886
5 929 839 732 888 822 890 812 833 849 836 863 887 999 884
6 607 887 1141 890 881 890 610 886 | 1361 888 1633 835 1076 891
7 692 338 925 838 587 887 788 887 704 879 937 887 1134 889
8 591 837 807 891 838 839 805 890 339 838 1032 888 1266 890
9 922 839 669 888 1181 838 805 887 896 888 1207 835 1099 891
10 580 833 854 889 768 887 960 889 645 886 954 885 1777 833
mean | 730 | 886.8 | 8574 | 8385 [ 8525 | 8888 | 9225 | 838 | 858.7 | 8862 | 11053 | 8861 | 1181.1 | 886.3
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Reference data

MLC Wat Bar | Agr | For | Urb | Wet
Water 150 0 0 0 0 0
Bare soil 0 150 35 1 8 0
Agriculture 0 0 115 0 0
Forest 0 0 0 149 0 0
Urban 0 0 0 0 142 1

Wet land 0 0 0 0 0 149

Overall Accuracy
Producer’'s Wat 100 Bar 100 Agr 76.6
Accuracy | For | 993 | Urb | 946 | Wet | 99.3
User’s Wat 100 Bar 773 | Agr 100
Accuracy For 100 Urb | 93 | Wet 100

Ko © 940%

X 4 AL A 2ABE

NN Reference data
Wat Bar Agr For Urb | Wet
Water 150 0 0 0 0 0
Bare soil 0 132 0 0 6 0
Agriculture 0 9 146 0 0 0
Forest 0 0 0 150 0 0
Urban 0 9 4 0 150 0
Wet land 0 0 0 0 0 150
Overall Accuracy @ 97.6%
Producer's | Wat 100 Bar 83.0 | Agr | 973
Accuracy | For | 100 | Urb | 100 | Wet | 100
User’s Wat 100 Bar 100 Agr | 942
Accuracy | For | 100 | Urb | 920 | Wet | 100

Ko * 97.1%
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Reference data
Wat Bar Agr For Urb Wet

MMLC

Water 150 0 0 0 0
Bare soil 0 150 5 1 6 0
Agriculture 0 0 145 0 0 0

Forest 0 0 0 149 0 0

Urban 0 0 0 0 144 1
Wet land 0 0 0 0 0 149

Overall Accuracy : 99%

Producer’'s | Wat | 100 | Bar | 100 | Agr | 967

Accuracy | por 1 993 | Urb | 960 | Wet | 993
User's Wat | 100 [ Bar | 926 | Agr | 100

Accuracy | For | 100 | U | 993 | Wet | 100
K © 9827%

B =R ME o2 FAE Hadr) st 119
kite] ARAAE Melate] ZF EF7i0) st Ay
st} Botth AHAle] AgEHRe] AgAGL HE
Hsyl 324 941 ge YURIEE A F gle
A9E A3t olHE ARE AHEsld AAH
AzdelHy ¥ 149 2 FERY FU
WHo2 HAPEEFe 4T o3 7, 1w
I %% Ane AGEEA AHES ¢34 3
PEEERE ARSI APAYGA BE7A G o
st EfF3te] Btk O 43 5 Hoexd o
ERolMe AAHQ =t 0% P (YukAL 3
YRS A% HYE 45%, Kappa SAX 04046,
T39 JU¢EREF A4 A% 59%, Kappa 57
2 04963)010 1, A 9 EF JoME
75%9 AAHYA FEErt dojxed, a1 eA4HYY
< ¥ 63 ),

mEtA St dwtyog BEREe AMsle A
' ERASE grld oM FduoElE AMSE
Aoz AAHY AgdE o7t gE ez Ba
oo, £33 HdEet AATY A glojAM MR
ojgt RV HYEE v|uE k= d AR
KappaSAXE vl & of'¥ ARgEFe
A7l F 0% 98 Aoz AEHU o]
2 A= JASEEF7IA dlolEst v A
FE¥EE Mol AMAY AMNE dXEA] &
o, oAl A& EAE Hao EAlE FHE

o

rlr ox

- 32 -

slolele] AAFAeAM FAEN7] WEol Alsd
o Fae) 499 A sEivtet o] EX9E
B3 AYaA &3] verd 5 e A} A4
o

£ =iEdAde E7719 Aol o %
& FAUOIEE AREFo] e dou, dF
Hoh AdE EiHlug st GPS AHIE ol8%
Fdvolesh Aguoled 33 ofA7le 13
= oU|AE AMgEl W] E4ehks A7 A
gsjojol i AtgdET:

29 14 BzdolE ¥ 15252 FHNN)

E 6. AAW Wig eAPBANEAY)

Reference data

TN Wat | Bar | Agr | For | Urb | Wet
Water 74 0 3 0 0 6
Bare soil 0 51 132 12 79 7
Agriculture 50 18 | 5381 | 333 295 | 251
Forest 29 Q M5 12124 § 94 62
Urban 6 11 330 42 1624 3

Wet land 104 1 401 19 29 209
Overall Accuracy : 756%
Producer’s Wat | 281 Bar 63 Agr | 765
Accuracy For | 84 | Urb | 766 | Wet | 389

User's Wat | 892 | Bar | 182 | Agr | 8.1

Accuracy For [ 653 | Urb [ 806 | Wet | 274
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