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Agenda 

1.  Current trends in design: in pursue of beauty through simplicity 

2.  What makes a design beautiful? 
¤  Lessons from Designers: we need some Complexity 
¤  Lessons from Cognitive Science: how our mind resolves Complexity 
¤  Lessons from Complexity Science: Beauty as Effective Complexity 

3.  8 Strategies to achieve effective complexity 

4.  Applications to the design of new products, systems, and 
organizations 



The pursuit of beauty through simplicity 
in product design 



Lessons from Designers 



Lessons from Design Science: we need 
some complexity (John Maeda) 

The trade-off between familiarity and novelty 



Lesson from Design Science: how much 
complexity do we need? 

Complexity is a 
state of the world 

Complicatedness is 
a state of the mind 

Meaning gap 



Complexity is a 
state of the world 

Complicatedness is 
a state of the mind 

Adequate mental 
models reduce the 

meaning gap 



Lessons from Cognitive Science: 
how our mind resolves complexity 



Simple 

Carrà (Carlo  Carrà, Marina d’alba � 1964) 



Not so simple but still ... easy 

(John Constable, Wivenhoe Park � 1816) 



Complex 

(Peter Brueghel the Elder, The Fall of the Rebel Angels � 1562) 



More complex 

(Umberto Boccioni, The City Rises � 1910) 



How about this one? 

(Jackson Pollock, Number 1 (particular) � 1949) 



Are you 
confused? 

(Norman Rockwell 
January 13, 1962 cover of The 
Saturday Evening Post ) 



Norman Rockwell 
The runaway, 1958 



How 
do we resolve  
complexity? 



What makes your visual 
experience complex? 



The simplifying machine  

5 x 10^9 neurons 

10^14 connections 

Eyes send to 
the brain  

10^7 bits / sec  
 =  

700 pages 
every second 



What do you see? 



Mental 
Models 

DATA 
From 

EXPERIENCE 

F2 

Reasoning as pattern recognition 

Match? 



Match 



What do you see? 



What do you see? 



The Brain collects 
data through the 
eyes by means of 
an iterative, 
adaptive process 
and compress them 
into MENTAL 
MODELS to to be 
reused over and 
over again 

Reasoning as motivated patterns-constructing 



MOTIVATED = DRIVEN BY INTENTIONS! 

“Human eyes voluntarily and 
involuntarily fixate on those 
elements of a visual scene 
that carry essential and 
useful information. ... The 
distribution of fixations on the 
elements of a scene 
depends on the purpose of 
the observer, ��. Hence 
people who think differently 
also, to some extent, see 
differently”.  
 
A. L. Yarbus (1967) Eye Movements and 
Vision. New York: Plenum Press (Translated 
from the 1965 Russian edition by Basil 
Haigh.) 



How our mind resolves complexity 
1.  Understanding is memory-based, patterns 

recognition driven by intention: we look for order in 
the world (confirmation bias) 

2.  Patterns recognition involves two areas in the brain – 
the ‘emotional’ (limbic) brain and the ‘logical’ (neo-
cortex) brain.  

3.  The dopamine and serotonin feedback systems 
provide emotional reward to correct recognition 
and punish mistakes. Trial and error is our greatest 
way of learning.  Every time we fail, we learn 
chemically. 



Lessons from Complexity Science 
and Neuro-Aesthetics: Beauty as 
Effective Complexity 





Total order (predictable) No order 
(completely 

Random) 

Some order 
(recognition of 

regularities) 

ttttttttttttttt tt oe neb orte o to be or not to be 

Murray Gell-Mann 

Effective Complexity 



Everything  
should be made  
as simple as possible,  
but not simpler 
 
Albert Einstein 



Order Randomness 

eeeeeee ttboeneborteo to be or not to be 

noise 

Oversimplification Complication 

information 



Art is without noise  
(as noise is intended in information theory):  
 
Art is a system which is pure, no unit ever goes 
wasted 
 
Roland Barthes, The Structural Analysis of Narratives 

noise 
information 



Boring 
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Random Meaningful 

ART 

Simplify Complicate 

Klee Maeda Ramachandran Arnheim 

Gell-Mann 



LEFT STRATEGIES (SIMPLIFY) 



SUBTRACT DETAILS 
 

Strategy 1 



Picasso, Reservoir de Horta de Sant Joan (1909) 



Turner: Rain, Speed, and Steam, 1844 



Michelangelo: I prigioni (the 
prisoners), 1513-42 





MAKE SYMMETRIES 
 

Strategy 2 



Lorenzo Lotto: Pala di San Bernardino � 1521) 





Perugino: The Delivery of the Keys to Saint Peter, 1481-82 



Masaccio 
Trinità Masaccio: Trinity, 1426-28 



Masaccio 
Trinità 



ITERATE, GROUP, LIST 
 

Strategy 3 



Vittore Carpaccio: Stories of Saint Orsola � 1490-95 





Paolo Uccello: Battle of San Romano� 1438 



El Greco: The Sepulture of the Earl of Orgaz, 1586-88 





Paul Klee: various works 



SPLIT 
INFORMATION AT DIFFERENT 
LEVELS 

Strategy 4 



Johannes Vermeer, The Little Street, 1657-58 



THE GRID CREATE ORDER 

FIRST LEVEL 



OPEN WINDOWS 



SECOND LEVEL 



Through splitting 
the artist offers 
an invitation to 
enter the 
intimacy of 
domestic life 



R-> STRATEGIES (COMPLICATE) 



EMPHASIZE 
DIFFERENCES 

Strategy 5 



El Greco, San Sebastian, 
(1577-78) 

Modigliani, Jeanne Hébuterne, 1928 





Botticelli, The birth of 
Venus, 1484-86 





Hogarth, The bench, 1758 



The	meaning	is	what	remains	a.er	removing	the	average	



RECONNECT, REMIX 
 

Strategy 6 







Robert Delaunay, The 
red tower, 1911-12 



Bosch, The Last Judgment (particular) � 1502-03 





EXPLOIT: 
THE POWER OF CENTER 

Strategy 7 



Klee, Moonrise and Sunset� 1919 



The center creates a field of forces 



A grid creates order  







V. Van Gogh, Starry night, 1889 





CONTRAST AND 
BALANCE 

Strategy 8 



E. Degas, Bowing Ballerina, 1878 









subtract 

group 

split 

emphasize 

reconnect 

exploit 
contrast and balance 

make symmetries  





Exercise 

¤  Analyze the following pictures using the 8 strategies 







The highest praise for a 
good theory or a good 
piece of work was not that 
it was correct nor that it 
was exact but that it was 
beautiful  
 
Albert Einstein 

Wrap up 



Source: Wikipedia 

“…a music student who writes a concerto 
by consulting a checklist of the 

characteristics of the concerto form, 
being careful to see that all of the canons 
of the form are observed, but having no 

flair for the subject, as OPPOSED to 
someone who just knows roughly what a 
concerto is like, but has a real feeling for 

music.” 

“The prescription of technique cannot be 
a substitute for talent and capability.” 

“We must bring the sense of art and 
excitement back into engineering.” 

Systems Design 

Robert Frosch, NASA Administrator 1977-1981 



A 

C 

B 



Top-Selling Above-Range Microwaves 
(Amazon.com) 

95 



What Do the Buttons Do? 

From empirical observation ... 

¤  Clock (not used…actually hated) 

¤  12 specialized food buttons (not used) 

¤  11 buttons to control time (used) 
¤  Some use the digits. 
¤  Some just use “add 30 seconds”. 

¤  5 control buttons (used) 
¤  Cook time/Cook Power/Cook 
¤  Start & Cancel 

¤  3 auxiliary functions (used) 
¤  Lights, Turntable, Fan 

¤  2 “other” 
96 



Redesign using the 8 strategies 

Display 
screen 
(including 
Progress 
Bar) 

Time Dial 
(push to 
start) 

One-touch 
reheat 

(No clock, 
no buttons) 

Smartphone 
app 

97 

(Mark Moran, 2015) 

Subtract details 
Split 

Emphasize 

Exploit 

Symmetry 

Reconnect 
(plan-do-check) 



Your task 

¤  Consider the 3 different interfaces of a same product 
(displayed in the next slide) 

¤  Rank the versions in order of  
¤  Effectiveness 

¤  Elegance 

¤  Perform an assessment using the 8 strategies and discuss 
in a small group what you would change and why, then 
present to the class 
 


