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Strategies for binary labels

® Heuristics:
® Majority
® Traps
® (Qualifications

® Model annotators:
® Dawid and Skene (1979)
® Raykar et al. (2009)

® Model image difficulty:
® Whitehill et al. (2009)

amazonmechanical turk



Characterizing annotators: types of errors

Indigo Bunting!? Yes No

Correct
Rejection

False Alarm




hit rate (correct detection)

1.0

0.8

0.6

©
N
|

0.2}

)

Task: Find the Indigo Bunting

|
o
O o
o
o o o
o
o
o o
o
o o
o
o
o
o .
o
o .
o
o o
.
o °
o
o
o
o
o
o o
o
o
o
o
. o0
L L od
0 0 0.8 :

2 0.4 0.6 .
rate of correct rejection




hit rate (correct detection)

1.0

o
oo
T

o
(@)
T

©
N
|

o
N

)

Task: Find the Indigo Bunting

S

0

2 0.4 06 .
rate Of correct rejectlon

0.8

----- 6% error

---- 1 5% error

----- 31% error

----50% error

1.0



hit rate (correct detection)

1.0

o
oo
T

o
(@)
T

o
D
T

o
N

)

Task: Find the Indigo Bunting
——

N\

0

2 0.4 06 .
rate Of correct rejectlon

0.8

----- 6% error

---- 1 5% error

--31% error

----50% error

1.0



hit rate (correct detection)

1.0

o
oo
T

o
(@)
T

o
D
T

o
N

)

Task: Find the Indigo Bunting

- .

0 0.8 1.0

2 0.4 06 .
rate Of correct rejectlon

- 6% error

| 5% error



1.0

o
o0

hit rate (correct detection)

o
N

)

o
(@)
T

o
D
T

Task: Find the Indigo Bunting

.

S

----- 6% error

---- 1 5% error

0 0

2 0.4 06 .
rate Of correct rejectlon

0.8

1.0



hit rate (correct detection)

1.0

o
oo
T

o
(@)
T

o
D
T

o
N

)

Task: Find the Indigo Bunting

S

0

2 0.4 06 .
rate Of correct rejectlon

----- 6% error

---- 1 5% error

--31% error

----50% error




hit rate (correct detection)

1.0

o
oo
T

o
(@)
T

o
D
T

o
N

)

Task: Find the Indigo Bunting

S

adversaries

0

2 0.4 06 .
rate Of correct rejectlon

0.8

----- 6% error

---- 1 5% error

--31% error

----50% error

1.0



Image difficulty and annotator competence
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Multidimensional signals and annotators
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Experiments: estimating z;
Indigo Bunting Blue Grosbeak




Experiments: estimating z;

Annotators

amazonmechanical turk

Many binary labels

v

Model + Inference
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Greebles: estimating multiple attributes

Synthetic figures distinguished
by height and color

tall




Greebles: estimating multiple attributes
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Greebles: estimating multiple attributes
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Greebles: estimating multiple attributes
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Greebles: estimating multiple attributes
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Last Experiment: VVaterbirds

Mallard American Black Duck

Canada Goose Red Necked Grebe Non-bird




DUCKS

Mallard American Black Duck
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Is there a duck in the image?
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Is there a duck in the image?
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Is there a duck in the image?
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Is there a duck in the image?

/'@
> ()]
| <2 rl _
50 3
Dwm
1 S X O 5
.mqla%a.w ®
me.m.m
III n —
_\_amwao
S I xO 2 <
@
§l0><o
B O AV @
O - A N | _ _
3 N — — N

—-1.0

—-1.5

—2.0



Is there a duck in the image?
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Summary

Estimate reliable labels
Annotator competence and optimism
Annotator expertise

Image ambiguity/difficulty

Image grouping

Schools of thought



thank you

learn more at poster VW33
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