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First, the news…

▪ First 5 minutes we talk about something interesting and recent

▪ You will not be tested on the news part of lecture

▪ You may use news as an example on tests

▪ Why do this? 

1. Some students show up late for various good reasons

2. Reward students who show up on time

3. Important to see real world examples
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The Human brain automatically processes data and 
presents the result, but it works using common 
principles that can be manipulated.
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http://web.mit.edu/persci/people/adelson/checkershadow_illusion.html
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http://web.mit.edu/persci/people/adelson/checkershadow_illusion.html
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http://web.mit.edu/persci/people/adelson/checkershadow_illusion.html



GESTALT PRINCIPLES
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Gestalt Principles

▪ Proximity

▪ Similarity

▪ Continuity

▪ Closure

▪ Symmetry

▪ Figure/Ground

Gestalt is the German word for “shape” or “figure”
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Proximity

▪ The relative distance between objects in a display affects our perception of 
whether and how objects are organized into sub-groups.



Proximity

▪ Boxes should 
appear unrelated 
to each other
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Proximity

▪ Boxes should 
now appear to be 
a group
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Proximity

▪ Boxes should 
now appear to be 
grouped by row
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Proximity

▪ Boxes should 
now appear to be 
grouped by 

column
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Proximity

▪ UI designers want to 
group similar things. 

This firewall policy 
is grouping by 

columns. 

▪ But the white space 

is visually making it 
hard to connect data 

in a row
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Similarity

▪ Objects that look similar appear grouped. 
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Similarity
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Your brain 

naturally tries to 

put circles in one 

group and boxes in 

another



Similarity
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Circles should look 

very grouped now



Similarity
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Same story with 

the stars, the 

different looking 

ones should appear 

grouped
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Similarity

Text boxes all 

look similar 

which is good. 

Proximity a bit 

far on top box.
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Proximity: 
Buttons are close to each 
other so appear grouped 

Similarity: 
Buttons have same font 
and color so appear 
grouped
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Proximity: 
Output is grouped so 
looks similar

Similarity: Same color 
indicating that both 
are related to on/off 

state.

Similarity: Same color 
is confusing here 

since it has nothing to 
do with on/off state



Where is the ON button?
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Continuity

▪ We resolve ambiguity by adding in missing data in such a way that we perceive 
whole objects. We are biased towards perceiving continuous forms rather than 

disconnected pieces. 
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Continuity 

Is this 40 lines? Or 

is it the letters 

IBM?
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Continuity 

Your brain fills in 

the gaps to create 

whole structures.
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Continuity 

The ball vanishes 

behind the lines but you 

still perceive it as a 

single object.
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Continuity 



29

Partial 
occlusion of the 
paths by the 
character or 
icons is not a 
problem for the 
person 



Closure

▪ We automatically try and close open figures so they are seen as whole objects 
rather than bits of line. 
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Closure 

What shape is this? 

Try and make your 

brain see 5 lines.
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Closure 

What shapes do you 

see? 

One of the shapes 

doesn’t even have 

any ink representing 

it. 
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Despite the occlusion 
the above icon still 
looks like a circle 



Symmetry

▪ We tend to parse complex images in a way that reduces complexity. Even if there 
are multiple interpretations, our brain tries to pick the simplest one. 
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Symmetry 

What does 

this shape 

look like to 

you?
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Symmetry 

Most people 

probably saw 

two rectangles 

overlapping.
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Symmetry 

It could be a 

small 

rectangle 

overlapping a 

more complex 

shape 
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Symmetry 

It could be 

two L shaped 

angles
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Symmetry 

Our brains 

like simplicity, 

so we are 

most likely to 

pick two 

overlapping 

rectangles
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Both of these 
appear as 
circles despite 
both of them 
being made up 
of two separate 
colors



Figure/Ground

▪ Our brains try and separate images into a foreground and a background.

41



42

Figure/Ground 

M. C. Escher is 

one of the more 

famous artists to 

use this principle
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Figure/Ground 

This image is 

also an 

example of 

figure/ground, 

your brain 

naturally picks 

one as the 

foreground and 

one as the 

background
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Figure/Ground 

Bigger images 

tend to look like 

background, and 

smaller images 

look like 

foreground
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PERCEPTION
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Our Perception is Biased

▪ The past: our experience

▪ The present: the current context

▪ The future: our goals
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Perception biased by experience

▪ Perceptual priming

- priming the mind can 
affect perception
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Image showing the effect of mental priming of the visual system – 
(from J Johnson  “Designing with the mind in mind”, p 2)



Perception biased by experience

▪ Familiar perceptual patterns or 
frames

-repeated exposure to each type of 

situation builds a pattern in our minds 
of what we expect to see

57

The “Next” button is perceived to be in consistent location, even when it 
isn’t – (from J Johnson  “Designing with the mind in mind”, p 4)



Amazon subscription cancel
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Amazon prime subscription 
cancelation

ECE 458 - Kami Vaniea 59

▪ FTC filed complaint against Amazon 
for non-consentual signing people up 

for Prime and making it impressively 
hard to opt-out

▪ During checkout harder to buy things 
without joining Prime than by joining

▪ Opt-out process was called “Iliad” 
internally….

https://www.ftc.gov/news-events/news/press-releases/2023/06/ftc-takes-action-against-amazon-enrolling-consumers-amazon-prime-without-consent-sabotaging-their
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Perception biased by experience

▪ Habituation

- repeated exposure to the same (or highly similar) perceptions dulls our perceptual 
system’s sensitivity to them

60

Francis Barlow – illustration of the “The Boy who Cried Wolf” fable 
https://en.wikipedia.org/wiki/The_Boy_Who_Cried_Wolf



Self-signed certificates
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▪ Self-signed certificate warnings used 
to be so common that people just 

ignored them 

▪ LetsEncrypt initiative made self-
signed certificates rare 

▪ Now seeing a warning like the one to 
the right means there likely is a real 
problem rather than something to be 

ignored



Perception biased by current context

▪ What we see is influenced by the context

63

T   E  C   T
What words are written below?

Which line is longer?



Perception biased by goals

▪ Guide our perceptual apparatus so we sample what we need from the world 
around us

▪ Filter our perceptions: things unrelated to our goals tend to be filtered out 
preconciously, never registering in our conscious minds
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Perception biased by goals

▪ Imagine going to a toolbox 
looking for a hammer. 

▪ Later you realize you also 

need scissors.

▪ Even if they picked up the 

scissors while looking for the 
hammer, most people will not 
recall if there are scissors in 

the toolbox

65

Toolbox: Are there scissors here? – (from J Johnson  “Designing with the mind in 
mind”, p 10)



AliExpress 
Website
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So much visual 
noise that 
perceptual filtering 
necessary to 
navigate the site. 

Quite likely that a 
user would fail to 
notice some part of 
this site.



Perception 
biased by 
goals

68

86% of users failed to find 
the population of the US on 

this page. Why?



The website does quite a few things correctly

▪ Most common task is large, obvious, 
and red

▪ Sections of the page are clearly 

labeled 

▪ There is a search box

▪ Lots of navigation cues

▪ Sidebars clear

▪ Good use of grouping
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These researchers decided to use an eye tracker in 
addition to asking the participant to complete the 
task in a lab
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Users looked at the 
population box

Users also looked at 
the search box

They also looked at the 
sidebar

If you look closely you will see 
that users didn’t actually read the 
number. They only looked at the 

first three digits. They aren’t 
fixating, they are scanning and 

not finding what they want. 



People didn’t use the feature

▪ Only 14% of participants used the 
Population Check feature

▪ Why?

▪ It looks like an advertisement

▪ It uses terms like “Population Clocks” and 
“Data Finder” rather than “US 
Population” 
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The human eye is good at seeing some things and 
bad at others
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The eye is the most 
detailed at its center, 
where your focus is. 

On the edges things 
are blurry, but you 
can easily see 
movement. 



Stationary items in 
muted colors presented 
in the periphery of 
people’s visual field 
often will not be noticed

Motion in the periphery 
is usually noticed.

2

Our peripheral 
vision is poor



What the visual periphery is good for?

▪ Function 1: Guide fovea

▪ Function 2: Detects motion

▪ Function 3: Lets us see better in the dark
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Example from computer user interfaces
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This error message for a faulty sign-in appears in peripheral vision, where 
it will probably be missed. – (from J Johnson  “Designing with the mind in 
mind”, p 55)



Think-pair-share
▪ Look at the image below. 

Can you think of any reasons people might not initially see 
the error message?

▪ Pair with your neighbor

▪ Share your thinking with your partner 
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This error message for a faulty login is missed by some users even though it is 
not far from the “Login” button. – (from J Johnson  “Designing with the mind 
in mind”, p 56)



Simulation of a user’s visual field
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Simulation of a user’s visual field while the fovea is fixed on 
the “Login” button. – (from J Johnson  “Designing with the 
mind in mind”, p 56)



Common methods of making messages visible

▪ Put it where users are looking

▪ Mark the error

▪ Use an error symbol

▪ Reserve red for error
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Example
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This error message for a faulty sign-in is displayed more prominently, near 
where users will be looking. – (from J Johnson  “Designing with the mind 
in mind”, p 57)



Using peripheral “pop” in design

▪ When there are many possible targets – design icons that can be 
distinguished in the periphery

(A) Microsoft Word Tools menu, and (B) MacOS application pallet - (from 
J Johnson  “Designing with the mind in mind”, p 66)



LibreOffice Writer Menu vs Ribbon
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Icons make it easier for the eye to "see" things in the 
periphery that it is looking for.



Humans are surprisingly bad at reading text and very 
good at pattern matching

When skimming, users don’t read, they pattern 
match (words can be patterns)

Then they read once they find something that looks 
worth reading
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You don’t need to 
be able to read 
something to 
know what it 
means



What is the 
document to the 
right? 

Can you tell what 
the content is 
even if you 
cannot read it? 
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Annual Report 
from the Inuit 
People in Canada

95



Proximity and the 
overlapping of the 
photo naturally 
make you group 
the two bits of text 
with the photo

The two bits of text 
are also different 
colors causing a 
natural grouping 
even without the 
line
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We are also good at scanning (reading rapidly to find 
specific facts)
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Example: 
I wanted to figure out where a bit.ly link went 
because it was in a suspicious email (I’m paranoid)

I remembered that bit.ly has statistics pages for all 
URLs that list the destination URL

So I used DuckDuckGo to search for: 
“bit.ly url number of click statistics”

And found this page:
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Except I’m trying to solve a problem, not read a 
website. What I saw looked more like this:
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102



103



104



So I added a + to my 
URL and landed here 
which is what I was 
looking for

105

Actual URL I 
was looking 

for



BTW
If bitly knows a link 
is dangerous this is 
what it displays 
instead of statistics
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For me this was a 
very usable webpage
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• I could quickly see it 
was the correct place

• Section title used 
language that matched 
my search

• Data I needed was 
bolded and had an 
example which was also 
bold



We don’t read, we scan

▪ We typically want something

▪ We know that we don’t need to read everything

▪ We are good at scanning

108



Questions?
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