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First Insights

* Application of computer

graphics in psychology

* Importance of right question

and stimuli

First Insights | Visual System | MLDS Analysis | Crispening Effect | Bachelor Thesis



The Visual System

e Contrast, lightness

* Perception is mainly based on
reflectance and not on

illuminance
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MLDS Analysis

e Method of triads
e d=(x1-x2)—(x2—x3)+e

Variegated checkerboard Center-surround stimuli
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MLDS Analysis H,
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The Crispening Effect (CE)

* Lightness perception influenced

luminance - perceived lightness profile
by background — )
* Equally spaced luminance values h P
are not perceived as equally o

spaced in lightness space

0.0
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The CE in Previous Work s
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Matching vs MLDS Procedure

Matching procedure MLDS procedure
5 VT (2r) = ¥F (2n)
TargetITJ;inance ] d - (Xl _— X2) —_— (X2 —_— X3) + e
e d <0 =>left
«d=0 = right
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The Crispening Effect: An Artifact of a
Method or a Feature of the Visual
System?
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Approach

* Reanalysis of the data of Aguilar & Maertens (2020) with regard to

the occurence of the Crispening Effect (CE)

e Simulation of an MLDS experiments with different spacings of the

samples in luminance space
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Simulation

Luminance, cd/m2 (=)

e Ground truth functions with (g) &
without(--) CE as perceptual 10

scales of ,observers”

Brightness
L=

-0.5 0.0 0.5 1.0 1.5 2.0
Log luminance ()
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Simulation o SR

* Simulation of (a)symmetric

matching

e Simulation of MLDS with

different spacings

ed=(x1-x2)—(x2—x3)+e
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Simulation of an MLDS Experiment %

“
e ,Perceptual” scales
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Simulation of an MLDS Experiment el

* Slope
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Reanalysis of Previous Work

* Re-plot data and analyze slope & discriminability of the data

e Expectation: occurrence of the CE in data measured with

homogeneous background (Ekroll et al.)
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Re-analysis of MLDS data e AN

transparency: none
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Analysis of MDLS Slope b
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Conclusion

2.

* Feature but not for all observers
* Possible indicator: slope + discriminability measure

* Appropriate spacings and metrics important to really qualify CE
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Open Questions o SN

Center-surround stimuli

* Possible time component

* Influence of 3D-component in stimuli

Variegated checkerboard

* More sophisticated metrics needed
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Open Questions

* Possible time component

* Influence of 3D-component in stimuli

* More sophisticated metrics needed
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My Conclusion

* It's not always 1 or O

* Importance of the right

guestions

* New way of thinking
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Thank you!




Simulation

e Simulation of (a)symmetric 0.6

matching
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Simulation of Asymmetric Matching (S

"

 Recovers the CE

* Indication of valid simulation

method

match luminance [cd/m?]

target luminance [cd/m?]
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Simulation of Symmetric Matching e SR

 Comparison between homogeneous backgrounds with different lightness
looks similar to Takasaki‘s results
* Scales depend on the match’s background luminance!
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Simulation: Model Identification

 Similarity between resulting scales and ground truth functions
* 10 luminance values (x))
»10 average perc. scale values (over 100 simulation runs) (p;)
»10 f(x;) based on ground truth function at x. (g;)

* sum, = >(A) where A= | p—g; | andi={1, ..., 10}
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Simulation: Discriminability

e Ground truth functions can be visually discriminated

* Average distance between the data points of the 2 scales
* 10 luminance values (x;) =» 10 average perc. scale values for each scale (p; & g;)

* avg, =f—gloi , with j=1{1, ..., 100} and

d;=5(4,),with A= [p;—q;| andi={1, ..., 10}
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Reanalysis: MLDS slope - plain

transparency: none
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Reanalysis: MLDS slope - dark

transparency: dark

06 o1 04/MK
0.04 l 1% ! | i
g | i i
.
£ 00314 | | ! - !
1 ] 1
= ] I . 1
J 0.02 A \ ! . ! 1\ H
T x g
= x’/‘m“"“-. \ Ix x/.I
G 0.01 .\0-,.(/ I o~ 1 n/ \ A e e :\x
e o e
g /x | *---..._.__.-"—‘-cz ¥ ““-—3_‘:_-::_—1 ---|.I o —s
k=) X I 1 1
@ 0.00 4 / I ] 1 T 1 \
AN S S S N S S
02/MM 05 07
i i i
0.04 1 g i
o ; i i
U I 1 1
£ 0,031 ‘\ | | ! 1% !
2 ! 1 . |
coor] N i I a (N
o7
=% X, 3 1 % " 1
- P Wy
3 0.01 4 \x.__g::};/: >* . 1 x,x-.,,‘:”:-.._z"‘--:x--""--.,___‘x b "--.:.:z—--':"\x
& TS : < e,
i 0.00 : b : b :
| ] 1
20 40 60 80 100 120
03/GA 08 luminance [cd/m?]
0.04- | . i
g | i
= ] ]
£ %7 | | |
= I 4 1 background
¢ 0.02 1 ! 1 ! .
5 ‘,' : : —8— variegated
o
X x . X —#— homogeneous
IE 0.01 \x/x-q:.x : i = Mo S : X
' ""‘-5::15_-/-0%_ ! 7‘4-“‘““"“(",* === bg luminance
ugJ I =t > \\,/0
1 0.00 - | 1 -
1
L

60 100 120

luminance [cd/m?] luminance [cd/m?]




|

|

7

i
175

X
-
i
i
1
7]

Q4/MK
i
1
1
1
1
1
'k
:
1
1
1
1
:
1
07
i
]
1
1
o
> =
e
1
:
1
]
1
:
150

background

|
|
¥
125
—8— variegated

luminance [cd/m
=== bg luminance

Ve
I A
.l/
i
?|5 1(':0
—#— homogeneous

—
=
=2
5,
o
(=
g
o
o
]
=
o
]

06
i
1
1
1
1
1
1

;!

"
1

g

Gl
1
1
1
:

02/MM
i
1
1
1
1
1
i

;17
1
1
1
1
1
I

03/GA
i
1
1
1
1
1
:

=
i
1
1
1
1
1
1

)
-
20
i
(O
)
qu
S
)
O
—

e - . % e
Yo, k- Nek A

Sy B ® B “*

Ly o [Tal (=] ] [=] w (=] [Ty] =] N [=] n [=] 'yl (=] [Tal [=]

— — [=] = = = — — (=] = = (=] — — =] = = [=]
ssaujyb|| pan@dlad ssaujybi pan@diad ssaujybi| pani@diad

1S

NEEREIA




Reanalysis: MILDS slope - light

tra'nspa rency: light
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Reanalysis: MLCM slope - plain

Slope of perc. lightness Slope of perc. lightness

Slope of perc. lightness

transparency: none

06 o1 04/MK
0.025 ! ] i i
I H '
1 1 "
002017 e : i : :
1 1 '
0.015 4 : 4 : :
I 1 i
0.010 : {oue ! .
I H L
! A2 e, I X, 1
00054 % x| PN N X
ST ek &. T N .
0.000 ~ ‘\'l::zéx J S : e >
. ! | |
02/MM 05 07
0.025 1 : 1 ! i
1 1 .
| 1 i
0.020 4 : 4 : :
| 1 1
0.015 4 : 1 : :
[ ] I I !
0.010 - j : ] ! . :
1 1 N |
0.005 { ¢ * $ P e "::\g:__ i
Bt I ! — .
\u-—: ! e e ! e ;:__““57&:*:
0.000 4 | 4 ! !
100 200 300
03/GA 08 luminance [cd/m?]
0.025 | J :
i :
0.020 4 : J :
! |
0.015 4 : 8 : background
A : x ! —8— variegated
0.0109 \\, I 1 1 —#— homogeneous
.X'*— I . i ~==- bg luminance
0.005 4 éjfk 4 x\% ’,xah+
x"‘"" : \;-i::: \!7&\._—?5*& x
- 1

0.000 4

100 200
luminance [cd/m?]

300

T T
100 200
luminance [cd/m?]




1N

0
O
_

|M.r||.l- I ) M.x. - I m
g thl/lll M.x .- W 4 @
/ = 2o §c
" VT N ‘ A L2 g 325¢
n M/% ........ I e cmeem B N— ~ g 598E
<+ o o he £ ¢t E o
0 — o ﬂ/ / m o >c£ o8
-l E P 1
( Ne o T N [S% 4
O \ [
¥ F
Qo) A . A . N
x.V.I |/x|l - |¥P. Hmf
°
M Al \ A\ g
= —— F ——  —- F - bt
— i||||||||// ||||||||| T, ,V% |||||||| [+ - J NI MW/l |||||||| g
o © i o] o o p" m
@) hS AN 5
o \ L N L \\ B
0 =Em—— 0 e o 1/ .ﬂu/ m
M m x: L o el
= /Jum,x Gmx %ﬂmxl
I—L T T T T T T T T T T T T T T T
o Y LT Y
A\ NS W 2
\ \ \ £
N —— - = —K— == o < —a n_ﬂ..
N S VAW ||||||| e S g
K ™~ - - =
M \\ o |\ © \ 5
|A/ |.I-.x./ 3 ﬂ
- i /.x. i .Mx. =
VI \\ by N 8
JX /X JX
S © HY 3
A c o o o o s o o o o o o o o o
g 8 8 & g 2 8 8 ¢ 8 8§ 8

[-l/p3] @3ueuN| YIIew

-W/p3] @3ueuin| yjew [,W/p3] @3ueuiwn| y3jew

1S

NEEREIA




Reanalysis: Asym. M. Slope- plain

Slope of match luminance Slope of match luminance

Slope of match luminance

transparency: none

o7

i
i
I
I
I
I
I
k.

é/:>>.<‘¢ =\£/ L>><-—-=§-4:

1
1
1
1 x
1
1
1

: x—T L Y
N\, Lo e ><

N

. T : - -
100 150 200 250 300
luminance [cd/m?]

50

- - r . :
100 150 200 250 300
luminance [cd/m?]

50

100 150 200 250 300
luminance [cd/m?]

background
—8— variegated
—#— homogeneous
=== bg luminance



V4
C
qV

O

_

BN A\ o
I | N e ,,
g ——r— — - . w m
\\ , A\ s Eg s
v *2 - ] e wn %m
( = ) N ~ _----------.// ..... g $28E
3 ~cx o © w n [RE 8559
0 e—— o / / m o >c£ o
A | Lol X
é x/ 5m
(@) | N | o
* I
— e 3 — — . s
q0) K - N - SN )
IVX/.I H’il |WIM.I W
=
M b N - N\ - ANY -
o ]
> m./.,/u| ..... | m-a//v- i ./ -/ E
C m |/¢|/x/l - /x I/ll .'x/ le
-— 3 Y| AT Y[R
‘o - | b
o e | N e
A S o\ E
o
AN N S NN
PR NP S NN - S NN
———x— F — - - m —— % =
m N[ o°® Nl | ° AT
A A AN g
N \ < W
ht oS \,
L L L LS A A
S L g uwgnm g, g8 g n S L g o gnm
A [-lL/p2] @2UBUIN] Y23ELW [W/p3a] @3UBUIWIN| YIJEeLww [lufp2] @3ueUIWN] YIELW

1S

NEEREIA




Reanalysis: Asym. M. Slope- dark

tfanspa rency: dark

Slope of match luminance

Slope of match luminance
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Reanalysis: Asym. M. Slope- light

transparency: light
06 01 04/MK
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