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MLC Method DescriptionMLC Method Description

Maximum Likelihood (ML):

P(DNx/Ci)=(P(DNx)*P(Ci/DNx))/P (Ci)

DN = Binarized Spectral Response 
(Into Grey Level of 28)

(Jensen 2001)
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(Ursula C. Benz, Peter Hofmann et al. 2004; Denfinies 2007)
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Terrain ReferenceTerrain Reference





(level 4)(level 3)(level 2)(level 1)

level

15102030(Scale parameter)

0,90,90,80,8(color)

Weight

0,10,10,20,2(shape)

0,70,50,50,5(compactness)

0,30,50,50,5(smoothness)

Segmentation 
parameters

Segmentation 
parameters
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Rules set (ex.)Rules set (ex.)
• Classification : Industrial Land
• assign class: unclassified with Brightness > 123  at Level1: Khu CN
• assign class: Khu CN with Ratio Layer 1 > 0.278  at Level1: unclassified
• assign class: Khu CN with Length/Width > 5  at Level1: Giao thong
• assign class: Khu CN with X distance to image left border > 12450 m at Level1: unclassified
• Classification : Residential
• assign class: unclassified with Brightness > 88  at Level1: Khu Dan  Cu
• assign class: Khu Dan  Cu with Brightness > 112  at Level1: unclassified
• assign class: Khu Dan  Cu with GLCM Homogeneity (all dir.) > 0.31  at Level1: unclassified
• assign class: Khu Dan  Cu with GLCM Homogeneity Layer 1 (all dir.) > 0.1566  at Level1: 

unclassified
• assign class: Khu Dan  Cu with Mean Layer 1 < 81  at Level1: unclassified
• assign class: Khu Dan  Cu with GLCM Homogeneity Layer 3 (all dir.) > 0.36  at Level1: 

unclassified

• Classification: Unused
• assign class: unclassified with Brightness > 112  at Level1: Dat CSD
• assign class: Dat CSD with X distance to image left border < 12339  at Level1: unclassified
• assign class: Dat CSD with Mean Layer 1 < 70  at Level1: unclassified
• assign class: Dat CSD with Y distance to image top border > 1401  at Level1: unclassified
• assign class: Dat CSD with X distance to image left border < 12000  at Level1: unclassified
• assign class: Dat CSD with Brightness = 255  at Level1: unclassified
• assign class: Khu Dan  Cu with Brightness = 255  at Level1: unclassified
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MLC OO

MLC and OO Classifications



Road
Industrial
Land

Residential
Land

Water
Surface

Unused
Land

Upland
CropPaddy

659600308004560400125400031200100560037752000Paddy

5572002520088064001600024001946480014373200Upland Crop

192800142800195200738800365200576001774800Unused Land

2000160029040044972003840034800229200Water Surface

12800024002087720055200040011568004022000Residential Land

68400131600036400014312007080046000989200Industrial Land

1486800842800253600062800968004776004586400Road

309480023616003762960085520006052002224320063726800Classified by OO

48%56%55%52%60%87%59%MLC/OO



Object- Oriented classification

Total (m2)Road
Industrial

Land

Residentia
l

Land
Water 

Surface
Upland

CropPaddyLand Use 

268800024001600251920080011200152800
Residential Land on 
Land use Map (m2)

Pixel- based classification

Total (m2)Road
Industrial

Land
Residential 

Land
Water 

Surface
Upland 
CropPaddyLand Use 

268800010840048001902000800440000232000
Residential Land on
Land use Map (m2)

Validation 
(with Land Use Map 1:10000 of Duy Tien)



ConclusionConclusion

• MLC may reach high Kappa value but not 
necessarily high reliability.

• O-O is closer to cognitive thinking of image 
interpreter

• Ground truthing can complete the knowledge
• O-O can be used as interpretation tool rather than 

classification one in which we can use non remote 
sensing data as supplementary sources.
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