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I teach UI Design (spring)
and Advance Web Design Studio (fall)



I’ve been teaching web dev for 10 years

2008-2010

MIT

2016-2017

Stanford

2018-present

Columbia



What do you already know about 
design?

Say your name





Why is design iterative?



What’s wrong with the waterfall model?

Requirements

Design

Implement

Fix bugs

Done!
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Design involves risks

Requirements

Design

Implement

Fix bugs

Create unboxing 
experience

Done!

What if this 
device is so 
slow it’s 
unusable?

What if a touch 
screen can’t be 
implemented?

How can we 
keep up with 
the 
competition?



Spiral Model of Software engineering
Barry Boehm, 1988

Every iteration should experiment with 
the next biggest risk.

How to achieve the 
perfect gradient on 
app icons?

Does touch work?

All new concepts are risks.
They must be prototyped?



In this video,
what are new concepts?
Write them down now, we will list them together after the video





What new concepts should we 
prototype?



Initial Prototype:
What did they prototype and 
how?





What new concepts did 
they prototype?

How did they prototype them?

Can the drone carry the stuff?

Can the drone detect hand position?



What was the biggest new risk they 
discovered during prototyping?

DRIFT



Design involves risks

Requirements

Design

Implement

Fix bugs

Create unboxing 
experience

Done!

What if it drifts 
so much it’s 
unusable?



My Research:

How does the iterative design 
process work at a mechanical level?



Iterative Design empirically. 
But the models we have of it are too high-level



BlendsVisual
An Interactive Pipeline for Creating

Wash your hands. 
It’s the smart move.

Lydia Chilton
Savvas Petridis



AdvertisementsNews Public Service Announcements

Earth + MeltBrazil + Takes Off Tabasco + Hot



We want to help people create 
visual blends for their own 
messages.

How can we decompose 
the iterative design process
to make visual blends 
in independent microtasks?

Design

Evaluate

Prototype



AdvertisementsNews Public Service Announcements

Earth + MeltBrazil + Takes Off Tabasco + Hot



1. Two objects are integrated into one object 
2. Both objects are individually identifiable

Visual Blending Structure: 
Whole-to-Part Shape Matching

Design Pattern: Single Shape Mapping







Starbucks + Summer























Prototype  
blend 



Prototype  
blend 

Evaluate 
prototype
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Prototype  
blend 

Evaluate 
prototype

Iterate
Output: 
A visual blend

Two objects are integrated into one object 
Both objects are identifiable



Study 1: Independent Microtasks

First iteration: 11 of 16 blends



Study 1: Independent Microtasks

First iteration: 11 of 16 blends
Second iteration: 16 of 16 blends



Study 2: Blends for Messages

“Wash your hands. 
It’s the smart move.” 

Public Service Announcement

Hand-washing + Smart
Concept Pair:



Study 2: Blends for Messages

“Joe’s Coffee: Open Late”
Advertisement

Joe’s Coffee + Night
Concept Pair:



Study 2: Blends for Messages

“Panel Discussion: Women in 
Computer Science”

Advertisement

Women + Computer Science
Concept Pair:



Study 2: Blends for Messages

“Join the Philosophy 
Dept’s Holiday Celebration”

Advertisement

Philosophy + Christmas
Concept Pair:



Study 2: Blends for Messages

“Football linked to 
lasting brain damage.”

News

Football + Dangerous
Concept Pair:



BlendsVisual
An Interactive Pipeline for Creating

Wash your hands. 
It’s the smart thing to do.

Visual blends are images that help convey a message. The pipeline decomposes the iterative design process 
into independent microtasks.



Why do we need to 
iterate in the design process?



Lego + Valentine’s Day



Lego Valentine’s Day

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Shape covers 
All of object

Shape covers 
Part of object

Are both objects identifiable?
Are two objects integrated into one object?

Evaluate

Blend
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Football + Dangerous



Football Dangerous
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Football Dangerous

Brainstorm
associations

Find Images
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shapes
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Are both objects identifiable?
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Evaluate

Blend

Shape covers 
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Part of object



NYC + Healthy



NYC Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Evaluate

Blend
No shape matches
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Lego + Healthy



Lego Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Evaluate

Blend
No shape matches



Lego Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Are both objects identifiable?
Are two objects integrated into one object?

Evaluate

Blend



Orange + Healthy



Orange Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Shape covers 
Part of object

Shape covers 
All of object

Are both objects identifiable?
Are two objects integrated into one object?

Evaluate

Blend



Orange Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Shape covers 
All of object Shape covers 

Part of object

Evaluate

Blend

Exercise equipment



Orange Healthy

Brainstorm
associations

Find Images
of objects

Annotate 
shapes

Annotate 
shape coverage

Shape covers 
All of object Shape covers 

Part of object

Are both objects identifiable?
Are two objects integrated into one object?

Evaluate

Blend

Exercise equipment



When do we need to iterate?

No matches

Improve object fit

Objects are 
not identifiable + =

+ =

Within same search space, 
meet other constraints.
Find versions of an object
with different 
color, style, aspect ratio

Focus on meeting a 
specific constraint:
Find symbols with 
a different shape

Search in a new 
subspace
Find symbols with 
a different shape



Summary



Design involves risks

Requirements

Design

Implement

Fix bugs

Create unboxing 
experience

Done!

What if this 
device is so 
slow it’s 
unusable?

What if a touch 
screen can’t be 
implemented?

How can we 
keep up with 
the 
competition?



Mitigate risk by iteratively prototyping the 
riskiest elements

Requirements

Design

Implement

Fix bugs

Create unboxing 
experience

Done!

What if this 
device is so 
slow it’s 
unusable?

What if a touch 
screen can’t be 
implemented?

How can we 
keep up with 
the 
competition?

How to get 
perfect gradients?Does touch work?



Wash your hands. 
It’s the smart thing to do.

Visual blends are images that help convey a message. The pipeline decomposes the iterative design process 
into independent microtasks.

Although the iterative design process is vague, 
It does work, and researchers are making the process more 
concrete.



Iterative Design is best taught by practice


