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V laboratori

Ukolem je najit bily svisly obdélnik

mezi cernymi svislymi obdélniky










Tezsi uloha (ale stale lehka)

Ukolem je najit bily svisly obdélnik

mezi cernymi svislymi I

a bilymi vodorovnymi obdélniky
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Modelovani skrze ocni pohyby

Memorization Task Visual Search Task




OcCni pohyby muzeme merit
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Modely vychazejici z teorie detekce signa

u

* Detekujeme signal (= cil) v Sumu

’
* Cil:
L]
U
¥

e Cil + Sum:




Teorie detekce signalu

| |odpowd -

Vidél/a jsem cil Nevidél/a jsem cil
Skutecnost Cil je pfitomen Hit Miss
Cil neni pritomen False Alarm Correct Rejection
= 1
d' d

d‘ — diskriminacni index
(vyssi: [épe rozhoduiji)

Typ

T Eum

c — rozhodovaci kritérium
(zaporné: liberalni,
kladné: konzervativni)

— Signal + Bum

Fravdépodobnost
Fravdépodobnost

Sila signalu Sila signélu



Psychometricka funkce

I I I I I I 1 1 | I 1

* Chceme zachytit zavislost mezi intenzitou 9| i
stimulu a Sanci spravné odpovedi g SO |
c 70 -
V(z; 0,7, \) =7+ (1 —v—A)F(x;0) %22: I
* ¥ — Ur¢uje minimalni hodnotu PF. PFi 2 B ool I
moznostech byva y = 0.5 (hadani) T ok |
* A—Urcuje pravdépodobnost, Ze ¢lovék udéla i
chybu pri odpovédi. Typicky se nastavi na 0.01 T T S . =
) | 10
( 1 A)) Stimulus Level (dB)
* 6 — UrcCuje parametry prislusné pouzité funkce,
typicky byvaji dva

. Pfesn{/ tvar se hleda metodou maximalni
verohodnosti



|[dealni Bayseovsky pozorovatel

 |dedlni Bayesovsky porozovatel je teoretické zarizeni, které vykonava danou ulohy
optimalné vzhledem k dostupnym informacim a vzhledem ke konkrétnim
omezenim. Vyuziva se k:
* [dentifikaci stimult relevantnich k dané uloze.
* Popisu, jak pouZit tyto parametry pro ulohu.
* Ddva ndm benchmark, vici kterému mizeme porovnat dalsi modely nebo lidsky vykon.
* Slouzi pro generovani hypotéz pro lidsky vykon.

Pst, 7e dostaneme tyto data, pokud Pst, Ze tato hypoteza plati

plati tato hypotéza \

 P(dlh) P(h)

Pst, Ze pfi danych datech plati tato
hypotéza

data



lded

ni Bayesovsky pozorovatel - obecné
R=mgTa\[g‘u(r,w)p(Slw)p(w)]

w : heznamy stav svéta (napr. medvidek pfitomen/nepritomen)

S : pozorovany stimulus (co vidi oko — nemusi byt nutné primo medvidek)

r je odpovéd systému (kam se podivat dal)

p(S|w) je verohodnost daného viemu vzhledem ke stavu svéta (Bayesova véta)
p(w) je apriorni pravdépodobnost (Bayesova véta)

u(r, w) je cena odpovédi r pri stavu svéta w (pohyb oCi néco stoji)



Evoluce jde k idealnimu Bayesovskemu

pozorovatel

Number of organisms Prior probability Stimulus likefihood

Energy

O, (t+1)=0,(1)Y, p. @)Y 7, (. ©) Y p, (r|$)p, Glo)

\ / \

Alleles Growth factor Response likelihood

Fig. 4. The fundamental equation of Bayesian natural selection shows how the expected number of organisms of
a given species carrying a given vector of alleles a at time ¢ + 1 1s related to the number of organisms carrying
the same alleles at time 1. Each different vector of alleles in each species under consideration is represented by a
separate fundamental equation; all of the equations are evaluated and iterated in parallel. Probability distributions
for actual births, actual deaths, mutation, and sexual reproduction are described by other equations.

Detection range Minimum reproduction space

Fig. 1. A hypothetical world consisting of a mobile predator species (the six-legged organism) and a static prey
species (the rod-shaped organisms) in a simple environment. The insets iflustrate representative chromatic spectra
arising from the background and from the surface of the prey. The dashed circles indicate minimum reproduction
spaces, which set the maximum density of predators and prey that the environment could support under the best of
circumstances (for each species considered separately). The solid circle represents the effective detection range of
the predator’s sensory system.



Ukazka ldealniho pozorovatele

* Na monitoru se budou postupneé zobrazovat tecky, odhadnéte stred
zdroje















Dalsi ukazka

e Kam dat kritérium pro optimalni rozhodovani?

Typ
Sum

— Signal + sum

Fravdépodobnost

Sila signalu



Fravdépodobnost

\.

Sila signalu

Typ
— Sum

— Signal + Bum



Fravdépodobnost
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Sila signalu

Typ
— Sum
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ldealni Bayesovsky pozorovatel pro zrakoveé vyhledavani
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cile jsou moc rozmanite..

Sceny




..pouzijeme stimuly se stejnymi vlastnostmi

Sum 1/f

gabor patch



Lehka uloha

* Najdéte Gaboruv cil v Sumu













Tezka uloha

* Najdéte Gaboruv cil v Sumu












15 deg

Probablhty
Ideal searcher

Responses from possible target locations

y
Update posterior probabilities

:
If maximum exceeds criterion then STOP

¢
Move eyes to maximize new information

. kopi(T + 1) = arg max Zp,(T)p(CIz k(T +1))

k(T+1) =
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vozeni d” mapy — krok 2
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Odvozeni d” mapy — krok 3
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d Bayes |deal

Saccade Length (deg)

-180 0 180
Saccade Direction (deg)




|dealni Bayesovsky pozorovatel pro zrakove vyhledavani
pri simulované centralni skotome
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Gaze-contingent displays

/—— Guide gaze ﬁ

‘ -« Information _

User Display

¥ Record eye movements 4—/‘




Preferred retinal locus

e ZlepSeni tréninkem az o 250%
pri zrakovém vyhledavani

e Zlepseni u cteni z 9 slov za
minutu na 68 slov za minutu

e Ale trva to (ustaleni PRL
samovolné

Eccentric Viewing

preferred
visual
location

PRL@

central
VISION

obstructon

visual field

Preforrad robinal location
ONQIA
CAgnteason 10 the right of the fovea

The Preferred Retinal
Locus (PRL) is the site
of best vision when the
fovea is damaged.

Eccentric Viewing is
the fixation of the fovea
in one location in order
to see using another
part of the retina.



/rakove vyhledavani — normalni podminky

900

 Jeden subjekt O
* N =400 trialQ

 1/f Sum, r.m.s. kontrast = 0.1

200

100 [

* Cil: Gaussian (6 c.p.d)
+ raised cosine envelope

* Eyelink 1000




Vysledky — ocCni pohyby
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Vysledky — ELM

1st fixation 2nd fixation
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Jak na centralni scotomu

3 step procedure

c)

difficult

a5

0n



Threshold power

Modifikace masky

0.15

0° 4.5°

Q1 r

0.05

0 0.01 0.02 0.03 0.04
Noise contrast power

C'}(J g) = K(®,09) C%(:r, y) + Ks(z.,y)

Parameter K1 Parameter K2 d’ map for artificial scotoma
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