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Uncertainty

Uncertainty means the lack of knowledge  of true 

value of a variable, including both bias and 

random error.
GOFC-GOLD (2009)

Uncertainty arises from manay sources ranging
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Uncertainty arises from manay sources ranging 

from ignorance through measurement to 

prediction.
Atkinson, P.M. and Foody, G.M. (2002)



Uncertainty

Ambiguity Vagueness

e.g. hard allocation of each pixel
to one of several classes in
land cover classification

e.g. ecotones, transition zones

Atkinson, P.M. and Foody, G.M. (2002)
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Sensor

TransformationObservation

Sources of Sources of 
uncertainty in uncertainty in 
various stepsvarious steps

Real World Data
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Thematic map

Use Analysis



Uncertainty in various steps

In ObservationIn Observation

Sensor capability

In TransformationIn Transformation

ResolutionSensor capability

Orbit difference

Different sensors

Sensor angle

Resolution

Location/position

In UseIn Use In AnalysisIn Analysis

Definition of size

Scale

Pixel‐based/mapping

Definition of 
category

Stratification of 

Sub‐pixel/mixel
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Uncertainty about location

• Ground control points

• Difference of positions between• Difference of positions between 
multi‐temporal images

• Uncertainty about models used to 
transform the input variables to 
the desired  output variables
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• Requirement of finer resolution of 
DEM, which includes uncertainty, 
than image resolution



Uncertainty in definition
‐ for category or class of classification ‐

• Some land surface cannot• Some land surface cannot 
be assigned to a  certain 
category

• Gap between definition of 
category and remote 
sensing observation
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What category is this?

Uncertainty about definition
‐minimal size and continuity ‐

C ti it di ti it ?

larger than minimal size

Continuity or discontinuity?

About 20 pixel unitAbout 20 pixel unit
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Smaller than minimal size

Area: 20 pixel unitArea: 20 pixel unit

About 13 pixel unitAbout 13 pixel unit



Uncertainty of boundary

• Boundary cannot be decided y
certainly

• Rule of recognition is required

• Effect on area estimate of 
category
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Further issues: Spatial resolution and mixel
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Further issues: Phenology or seasonality

• Elevation• Elevation

• Latitude

• Annual change of fallen leaves

• Probability of acquiring data
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Dryness (in tropical seasonal forest)

Further issues: Agricultural land with trees

• Rubber plantation vs. 
plantation for timberplantation for timber 
production

• Shifting cultivation

– Fallow land vs. 
abandoned area?

• Orchard vs. forest

• Similar reflectance of 
canopy surface
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Further issues: Data acquisition

• Not only cloud and its shade 
but also haze affect thebut also haze affect the 
result of classification

• Continuity of sensor and 
comparability between 
different sensors
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Concluding Remarks

• Reduction of uncertainty

– Probabilistic approach

– Fuzzy information representation

• Multi‐temporal data analysis

– Avoiding ambiguity still with uncertainty

• Accuracy is needed to be enough for decision‐making in 
li t h t tclimate change context.

• New technology and methodology of remote sensing will 
improve the accuracy
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Thank you for your attention!
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