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A model of human information processing

I Processing Storing
LTM
Visual input
Retrieval
Auditory input
Problem solving = Higher
Reasoning = cognitive
Language = functions
(Affective response)

Output



The ,laws” of basic perception



The ,laws” of basic perception

Weber-Fechner law: ,How effective a 5 USD incentive will be at
different levels of monthly subscription fees?” (+Stevens’s power
law)

Fitts’s law: ,How easy it is to click on that CTA button?”

Hick’s law: ,How easy it is to decide between 40 types of pizza
compared to 5?7
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Weber-Fechner law (~1850)

Does the participant perceive the difference between two
stimuli?

JND: Just
Noticeable
Difference

We are looking for the characteristics of sensation: the
psychologically perceived intensity of stimuli
in function of the actual physical signal.
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Weber’s Law and constants

jind(x)/x = ¢ Alll=c

| original intensity of stimulation (I=x),

Al addition required for the difference to be perceived (Al=jnd(x)).

C constant




Weber constants

Stimuli constant
e Pitch above 500 Hz 0,003
e Lifted weight, around 300 g 0,019
e Detection of the position of the hand 0,070
e Smell of gum at 200 olf 0,104

e Taste of solution of salt, around 3 mol/liter 0,200
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Weber-Fechner law

Perceived

stimuli (x)
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Weber-Fechner law

Perceived
brightness
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Stevens’s law (~1950)

The Weber-Fechner law is very accurate in certain modalities, but
lacking in others

Stevens’ Power Law: Another mathematical description of the
relation between percieved and actual intensity growth

No need to measure thresholds: magnitude estimation and
maghnitude production (,, knock-knock”)

P(1) = kI
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Stevens’s law

Electric shock (b=3.5) .
Flash (b=2.0)

Length (b=1.1)
Brightness (b=0.4)
Loudness (b=0.3)
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W-F law and the implications for design
——

1. Make sure that what has
to seen different is
noticeably different!

2. Don’t design for actual
intensity difference, but
percieved intensity
difference!

3. Lie to the users if it better
fulfills their perception
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Fitts's law
I

In Stock.
Ships from and sold by Amazon.com.

Gift-wrap available. VS. Have one to sell? Sell on Amazon
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Fitts's law

»,Things that are big and close to you are easy and fast to reach
while things further from you and small are difficult to reach”

Index of Difficulty Distance 2cmfar,2cm =1 bitID
D 8 cm far, 2 cm = 3 bit ID
ID=log,(,, + 1) 16 cm far, 0.5 cm= 7 bit ID
Width

.................
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Fitts’s law and the implications for design

1. Make critical actions easy
to perform (large hitbox)

2. Pop-up menu=0 travel
distance!

3. Screen edges are the
easiest to hit. Use them!

4. Use radial menus?
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Hick's law

How do you want to join the audio?

g O -

Microphone Listen Only




Hick's law
I

,The more choices a person has the slower decision times will be”

A

Time taken to respond

Number of options

Time

# of items+1

T=blog,(N + 1)

b=coefficient specific to those type
of situations

.................
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Hick’'s law and the implications for design

K.I.S.S: , keep it short and
simple”

Use categories instead of
item

Chunk up decisions to
different screens

Hide rarely used items
under ,,More options...”
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Welcome to GOV.UK

The best place to find government services and information

Simpler, clearer, faster

h GOV.UK

Benefits
Includes eligibility, appeals, tax credits and
Universal Credit

Births, deaths, marriages and care
Parenting, civil partnerships, divorce and
Lasting Power of Attorney

Business and self-employed
Tools and guidance for businesses

Childcare and parenting
Includes giving birth, fostering, adopting,
benefits for children, childcare and schools

Citizenship and living in the UK
Voting, community participation, life in the
UK, international projects

Crime, justice and the law
Legal processes, courts and the police

SHIPPING

Disabled people
Includes carers, your rights, benefits and
the Equality Act

Driving and transport
Includes vehicle tax, MOT and driving
licences

Education and learning
Includes student loans, admissions and
apprenticeships

Employing people
Includes pay, contracts and hiring

Environment and countryside
Includes flooding, recycling and wildlife

Housing and local services
QOwning or renting and council services

Popular on GOV.UK

u rsal Jobmatch job search
Renew vehicle tax

Login to student finance
Book your theory test
Personal tax account

Money and tax
Includes debt and Self Assessment

Passports, travel and living abroad
Includes renewing passports and travel
advice by country

Visas and immigration
Visas, asylum and sponsorship

Working, jobs and pensions
Includes holidays and finding a job
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The effect of color

o
Blue (~480 nm) is for activation, red/orange is for rest

(mixed 600-700 nm)

Influence of daylight on the human body

Jam. 9am.




The effect of color

I
Is there a significant win percentage difference between

red and blue teams?




Win rates

Unreal Tournament 2004

The red team wins 55% of matches (based on 1347
professional games)

Possible explanation:

 Redis asignal for aggression and danger in nature

 The opposingg side will be slightly intimidated by the
red color and underperform

* Judges on taekwondo tournaments: manipulated
recordings — that contestant who's dress was painted
red, received more points overall
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Win rates cont.

I
League of Legends

 The blue team wins more often and defeats higher
ranked red teams

Closer look at Wins

LCS Feb. 2018

Winrate (Ranked Solo/Duo)
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Win rates summary

+other color related effects:
 Riotinner test: text about negative behavior during
loading screen: less flame during games; text about
positive behavior in blue: also less flame during games
(white text was the baseline)

Summary:
 Red seems to have a very small impact that can be
overwritten by any other influence
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The basics of perceptual
organization



A model of human information processing

. Processing Storing
; ensory registep
—1
Eattern recogn:
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Visual input

A 4

Retrieval

Auditory input

Problem solving =
Reasoning =

Language =

Higher
cognitive
functions

(Affective response)

Output



Gestalt laws”
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Gestalt laws in design
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What can you make of this?










Pareidolia
E

* To make sense of our environment
* Active and adaptive system: our brain hates ambiguity
* Not just for faces! For systems as well!




Conclusions about (sensation and) perception

Always design with the basic perceptual laws in mind!

Signal your intent with basic properties like, color and
distance to create a good foundation
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A model of human information processing

I Processing Storing
LTM
Visual input
Retrieval
Auditory input
Problem solving = Higher
Reasoning = cognitive
Language = functions
(Affective response)

Output



Mental representations




Mental models of systems

* Our representations are more or less based on the real world
and its laws; ,representation” = it serves to guide our
expectations, based on previous experience (e.g.: keyboard
shortcuts, basic function buttons, ,,installation”)

 We form mental models of every system we interact with —
wrong model = lot of errors
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Driving better mental models I: Metaphors

Recycling bin/trash \ é

Desktop

" & File Edit Diew Special N

Files and Folders

3 items 227K in disk 173K available

Stream

STREAMING

System Folder  Empty Folder k

SJ=——— system Folder
@ 5 items 211K in folder 173K available
K>

SysWYersion

Flnder Sgstem Imogewmter Note Pad File Scropbook File Clipboard File

=




Driving better mental models |l: Affordance

Objects ,offer” the optimal way of interaction by their physical properties

These can be mimicked in human-computer interaction

3 Run X

@' Type the name of a program, folder, document, or Internet @ Rad 10 1
resource, and Windows will open it for you.
Open: | shutdown /s v
0 This task will be created with administrative privileges. O Rad |02

[ ok ] canca || Browse. | O Radio3
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Conclusions about mental models

*Building upon metaphors helps beginners the most
* They link previous knowledge to a new

*Mismatch between real world relations and control
layout is a source of error e

#  Department of Ergonomics and Psychology
== www.erg.bme.hu




Psychology in Ergonomics
Sensation and Perception
Memory
Attention







Attention

* Selectivity may vary from task to task and person to person (and
has circadian variability as well)

* Top-down vs. Bottom-up attention:
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ABE LINCOLN AND BEAR
CAVALRY

Your Argument is invalid.
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Banner blindness
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Simulating bottom-up attention

Saliency maps

e Tries to guess based on physical properties

Feature decomposition

Color (R/G, B/Y)

Intensity

Orientation

Feature maps

Feature saliency
maps

Saliency map




Original image
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Attention of real users (N=20)




GBVS model

UWITUCHER

o e Department of Ergonomics and Psychology

MUEGYETEM




Itti-Koch

s
.
P

iy
1
XE
L

AT
AT

Department of Ergonomics and Psychology
moeoverewm 1762 WWWeErgbmehu



Less accurate prediction




TOEFL iBT

e 5
e

vagy irni, 6sszegezni vagy véleményét kifejteni.
A TOEFL iBT igen hasznos nyelwizsgatipus. Egyrészrdl azért, mert a vilagon sokfelé lehet igazolni vele a
nyelvudas szintjét, tobb mint 9000 fGiskola, egyetem, 130 orszagban fogadja el a TOEFL
vizsga eredményét. Ez egy Otbetiis passport. Masrészrol izgalmas és érdekes témakorokkel foglalkozik,
szélesili a vizsgara kés
A legtobb foiskola, egyetem 60 - 80 pontos savban vara el az eredményt alapképzésen, amely a
‘magyarorszagi k6zépfok kémyéki szint, de vannak olyan felsGoktatasi intézmények is, amelyek 100 ponton
felili eredményt vamak el. Célszer(i torekedni a minimum szint meghaladasara, ha azonos kvalitast
jelentkezok kozil az egyetem nem tud donteni, eldfordulhat, hogy a magasabb Toefl eredményt elért

jelottet valasztjak
A‘. Gta készit

beszéd, hallés uténi értés, olvasds, frés. A hangsily a
jen van. A vizsgazénak nem elég, hogy jél tudjon angolul beszélni, a feladat

‘megoldas szempont]alt figyelembe véve, elég rovid felkésziilési idd alatt kell osszeszedetten fogalmaznia,

irésban, széban. Pont, mint a valds egyetemi, fSiskolai kérnyezetben.

Néhdny feladat a vizsgazotdl kombinalt készség meglétét feltételezi. Az ,integrald” kérdések vagy feladatok

az életet modellezik, amikor olvasés és/vagy hallés édben Gsszegez a vizsgazs, vagy olvasés és

hallés
alatt.
A T a vizsga internet based” | torténik. Biztonsagos médon, interneten
anyag és az eredmény. Ahol vizsgéra méd van, a hagyoményos ,paper
based” (pbt) ‘tesztre mér nincs lehetdség. A Toefl itp tszt egy, inkdbb a Toefl pbt-re hasonlitd vizsga.
Rovidebb, papir alapt, nehézségében igazi Toefl. Itthon vannak egyetemek, amelyek ezt a vizsgat is
elfogadiak, kilfeldon nem jellemz6. Abban az esetben, ha mégis, ltalaban az egyetem az els§ tanév
végére a Toefl ibt vizsgat irja elé. Gazdasagosabb és sokkal érdekesebb egybél a Toefl ibt-re késziilni és azt
letenni.
A nyelvvizsga korilbeldl négy, négy és fél drés. Jegyzetet lehet késziteni a vizsga soran, de a vizsga végén
azokat begy(ijtik és megsemmisitik.
A nyelvvizsga utan kb. 2 héttel, a vizsgazok online megkapjak vizsgajuk eredményét és teljesitményiik
kiértékelését.
Az ELO NYELVEK SZEMINARIUI whh évtizedes mpamalam elszor Toefl pbt, maid Toefl ibt
felkészitésben valamint s izt

Il a vélaszolni, a feladatot hatarozott szempontok szerint, rovid idé

LVEK SZEMINARIUMA
KELL!

A - OLASZ - SPANY(

(OEFL BT | Email;inf Telefon: +36-1-317-9644 | Fax: +36-1-317-9655

TOEFL 18T




Conclusions about memory and attention

*Proper menu design and metaphors help beginners to form helpful
mental models that guide future interactions

*An expert can operate even the worst system with great efficiency;
look for beginners!

*Always think about what is the main goal of the user. Anything
unrelated to it, will blend in (like the moonwalking bear)

*Faster and effortless is not always the better! ,Testing effect”
(Roediger & Karpicke, 2006)
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