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Recap: Brightness

* Defined as perceived luminance

+ Highly dependant on visual context



Recap: Brightness




Recap: Brightness

White’s effect (1979)




Recap: Brightness

Simultaneous brightness induction



Recap: Brightness
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Motivation

Brightness varies between humans

Todorovié illusion (1997)



Motivation

Brightness varies between humans

Often assessed using a small number of stimuli and participants

We need to:

- produce data on a large number of stimuli depicting various context ettects
- identify stimuli that produce least and most consistent effects

- attempt to generalize observed direction of effect to broader population

- attain comprehensive dataset to test computational models



Research Question

+ Research question: To what extent do human observers differ or concur in
their judgments of the perceived direction of selected brightness effects?
Does their inter-individual variability correlate with the choice of stimuli?

+ Explorative approach
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Stimuhi

Total of 45 stimuli from three papers:

- Robinson 2007
- Domijan 2015
- Murray 2020

Each stimulus repeated 5 times I I I I

Order that miminizes carryover effects
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Task

Which target is brighter?

5-item Likert scale:
- ordinal data I
1 2 3 4 5

- no correct/incorrect
ANSWers O O

Left target is definitely Left targetis maybe Targets are equally Right target is maybe Right target is
brighter brighter bright brighter definitely brighter
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Procedure

15 observers are to:
- complete practice: 5 trials with”“dummy” stimuli

— also used in actual experiment as catch trials
- indicate choices on Likert scale

Duration of about one hour per subject assuming
15-second trials

3375 trials in total

Practice stimulus
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Analysis

Research question: To what extent do human observers differ or concur in their judgments
of the percerved direction of selected brightness effects? Does their inter-individual
variability correlate with the choice of stimuli?

Approach:

- take median of 5 observations as “final answer”

- visualize data for all stimuli

- calculate Krippendorff's alpha to estimate inter-individual agreement

Also interesting: Intra-individual consistency and its relationship with our stimuli
— data will be qualitatively described
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Analysis - Krippendor{l’s alpha

+ Measure for inter-individual reliability: degree of agreement between observers
- value ranges from 0 (perfect disagreement) to 1 (perfect agreement)
- a > 0.800 indicates high reliability
- 0.800 > a = 0.667 indicates tentative reliability
- 0.667 > o indicates low reliability

+ Why Krippendorff's a?
- applicable to ordinal data
- not restricted in use to only two observers
- takes disagreement magnitude into consideration
- flexibility with missing data
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Analysis - Example

Fictitious, raw data ot 10 participants and 20 stimuli.

ol o2 98 o4 55 B 57 59 BY bl ol pl2 Bl Dld 5l Ble 17 bl 918 520

e 4 14 2 2 42 3/5/ 3 4 25 21 4 4|2 1 5 2
s 2 2 4 4 4 2 2 2 44 2 4 2 2 3 2 24|52
e 4 5 4 1 4/ 22/4 4 3 2|2 21,2 4|4 2 5 4
e 514 2 4 4222 4 5 24 43 3 4|2 4 5 1
e 4 1 4 3 2 4/ 34/ 54 53 1|5 32 4 2|2 3 4 2
M 4 1 5 2 3 5/1/3/4 3, 3 1|2 4 4 5 4|1 4 5 4
e 5 5|5 2 4|32 4|4 2 2 4|42 4 2 2 4|45
e 4 4/ 31 5/ 3|2 4|22 1,4 4 2 4 1 25|53
®r13 5 2 44/ 3/1 4 4 2|3 1 4, 3 4|3 3 4 1
Bl 31 3 52 42 4 4|3 4 1,5 4 2, 1 22 45 2




Analysis - Example

stim_01 -
stim_02 -
stim_03 -
stim_04 -
stim_05 -
stim_06 -
stim_07 -
stim_08 -
stim_09 -
stim_10 -
stim_11 -
stim_12 -
stim_13 -
stim_14 -
stim_15 -
stim_16 -
stim_17 -
stim_18 -
stim_19 -

stim_20 - —*
10 9 8 7 6 5 4 3 2 1 01 2 3 45 6 7 8 9 10
Distribution of responses

Left target is definitely brighter
Left target is maybe brighter
Targets are equally bright

Right target is maybe brighter
Right target is definitely brighter




Analysis - Example

' K 5 mm
i:m:g; i} - :'_ ; A — Bl |eft target ?s definitely.brighter
stim 03 - 3 2 2  EEESEEE Left target is maybe brighter
stim 04 - 2 5 i 2 Targets are equally bright
stim:05 E — I Right target is maybe brighter
stim_06 - 1 5 3 1 Bl Right target is definitely brighter
stim_07 - 5 3 2
stim_08 - s 2 5 2w
stim_09 - 1 3 6
stim_10 - 4 a4
stim 11 - I— 6 :
stim_12 - 2 1 4  meSaas
stim_13 - M= 3 1 5
stim_14 - 2 5 1 2
stim_15 - w1 I? 4 =
stim_16 - 1 4 -5
stim_17 - 1 7 1 1
stim_18 - mlm 1 % 5 mim
stim_19 - 3 e —
stim_20 - 2 4 } 2 mim

10 9 8 7 6 5 4 3 2 1 0 1 2 3 5 6 7 8 9 10
Distribution of responses



Analysis - Example
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Right target is definitely brighter

Right target is maybe brighter

Targets are equally bright

Left target is maybe brighter

Left target is definitely brighter
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Analysis - Example

Right target is definitely brighter
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Right target is maybe brighter
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Left target is maybe brighter
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Left target is definitely brighter
o
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Krippendorff's a = 0.304
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Questions?
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