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Sensor(s)

http://www.jpl.nasa.gov/missions/ocean-surface-
topography-mission-jason-2-ostm-jason-2/

Land Cover 
Dataset

http://www.fao.org/docrep/003/x0596e/x0596e01f.
htm

Classification 
Scheme

http://nationalmap.gov/landcover.html

Dataset creation process
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Variation in the data

a) differing land cover classes

b) changed meanings of shared terminology 

c) differences in interpretation and perception of the land cover classes

Inaccuracies 

a) The vast majority do not meet the “commonly recommended 
target” of 85% accuracy

b) No upward trend in classification accuracy in the past 2 decades



Data
(Crowdsourcing via confluence.org)
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In order to attempt to be as unbiased as possible, being as objective as 
possible during data selection is critical
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Visits

Other 
Directions

Date

Record 
of trip
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799 images
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Stratified Random Sample
11 land cover classes
7 samples from each class
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Participant Image Classification
(Crowdsourcing via AMT)

(Crowdsourcing.. The crowdsourced data)
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Amazon Mechanical Turk
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Grouping Task Interface (catscan)
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Experiment 1



Grouping Task Interface (catscan) Experiment 1
non-free classification
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Standardized residuals comparing the number of correct/incorrect classified images across 
all 11 LCCs.

BA CC dL dO EW FO GS OW PH SS WW

Correct 1.57 -0.77 4.47 -1.13 -9.63 8.08 -1.31 13.14 -7.82 -0.77 -5.83
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Overall Classification accuracy = 40.19%

ChiSquare = 411.78
df = 10 
p < .001



Percent correct (diagonal) 
and percent misclassified 
(rows). 

5 – 25% indicated by pink 

25 – 50% indicated by bright 
red 

above 50% are dark red

Confusion Matrix

18



Grouping Task Interface (catscan)
example/definition intervention 

Experiment 2
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BA CC dL dO EW FO GS OW PH SS WW

correct -0.55 -0.01 0.87 3.37 -8.75 8.72 -0.72 12.29 -8.22 0.34 -7.33

Standardized residuals comparing the number of correct/incorrect classified images across 
all 11 LCCs.

Overall Classification accuracy = 44.35%

The improvement in classification after the intervention is statistically significant 
(χ2 = 5.2807, df = 1, p = .02)

ChiSquare = 398.65
df = 10 
p < .001
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Confusion Matrix

Percent correct (diagonal) 
and percent misclassified 
(rows). 

5 – 25% indicated by pink 

25 – 50% indicated by bright 
red 

above 50% are dark red



Grouping Task Interface (catscan)
expert classification

Experiment 3
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Experts were provided the class definitions and visual prototypes,
just like in experiment 2, but on printed out sheets of paper.

Four experts were solicited that have ecological and geographic
information science backgrounds with experience in working
with land cover data.

Each expert viewed the original DCP images on a computer 
screen, one at a time. 
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BA CC dL dO EW FO GS OW PH SS WW

correct -3.78 2.16 3.35 -0.21 -3.38 3.35 -2.99 5.73 -0.21 1.37 -5.37

Standardized residuals comparing the number of correct/incorrect classified images across 
all 11 LCCs.

Overall Classification accuracy = 48.37%

The improvement in classification from experiment 2 to 3 is not significant.
(χ2 = 1.52, df = 1, p = .22)

ChiSquare = 114.22
df = 10 
p < .001
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Percent agreement

Percent agreement between the experts, A-D. 
Full agreement indicates the percentage that 

all 4 experts agreed on the same 
classification given a DCP image.
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Confusion Matrix

Percent correct (diagonal) 
and percent misclassified 
(rows). 

5 – 25% indicated by pink 

25 – 50% indicated by bright 
red 

above 50% are dark red



Discussion

26

a) The overall match between participants’ classifications and NLCD
is rather low (40.19 - 48.37%).

b) Accuracy increased statistically significantly using an intervention
of providing definitions and prototypical images.

c) The misclassifications are not random but rather systematic.

d) General relationships between classes persist but changes occur
in magnitudes of accuracy.

I. almost exclusive confusion of ‘woody wetland’ (WW) being
misclassified as ‘forest’ (FO)

II. ‘barren’ (BA) and ‘shrub/scrub’ (SS) are confused with each other
III. the ‘developed’ classes are confused with each other
IV. the ‘emergent herbaceous wetlands’ (EW), ‘grassland’ (GS), and

‘pasture/hay’ (PH) are confused across many classes.



Future Outlook
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Coupling aerial and ground
Feature based classification



THE END

Thank you for your time
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