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O  Q U E  É  V E R ?



View from a window in Gras, zinc plate, 1826
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Clouds Hill Imaging, Science Photo Library
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Cones in the human fovea
Mark Fairchild, 2010



—  W h a t  t h e  f ro g ’s  e ye  
t e l l s  t h e  f ro g ’s  b r a i n ?

Quarta-feira de Cinzas, 2006
Rivane Neuenschwander & Cao Guimarães, TATE MODERN



O u r  m e t h o d  c o n s i s t s  o f  f i n d i n g  i n  t h e  f ro g ' s  o p t i c  
n e r ve  w h i c h  t y p e  o f  s t i m u l u s  c a u s e s  t h e  

g re a t e s t  a c t i v i t y  i n  a  c e l l  a n d  t h e n  i d e n t i f y i n g  
w h i c h  a re  t h e  m o s t  e f f e c t i ve  a s p e c t s  o f  t h i s  

s t i m u l u s , s o  t h a t  v a r i a t i o n s  i n  e ve r y t h i n g  e l s e  
c a u s e  l i t t l e  c h a n g e  i n  t h e  r e s p o n s e .

Lettvin… Pitts, Proc. Inst. 
Radio Engr 1959.
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a s s o c i a t i v e  m e m o r y.
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I n  a  m o u s e  b r a i n

T H E  S I Z E  O F  T H E  B R A I N



CORTICAL COLUMN

Blue Brain
EPFL, 2013.



— A complex and 
seeming ly  impenetrable 
world of  interact ing 
ce l l s .

JAV IER DEFEL IPE
Blue Brain Project

EPFL, 2005 – 2017
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F R A N C I S C O  V A R E L A ,
1 9 8 9 .

I s  i t  rea l ?



Love lettering 
2002

Rivane & Sergio 
Neuenschwander

The Walker Center



C o l o r  c o n s t a n c y .



The rea l .



Motion studies, 1883
Étienne-Jules Marey

M o t i o n  i l l u s i o n .



Zoetrop
William George Horner, 1834

—  p e r s i s t e n c e  o f  v i s i o n ?



Blow
Rivane Neuenschwander 

Cao Guimarães 
2000

GUGGENHEIM MUSEUM



N O R M A N  M A C L A R E N , 1 9 5 0 . 

I n ve n t i n g  re a l i t y .



Pangaea's Diaries, 2008
Rivane Neuenschwander



Contingent, 2008
Rivane Neuenschwander
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N E U E N S C H W A N D E R  &  S I N G E R ,  N a t u r e  
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B B S  i n  c o r t e x .



N E U R O N A L  S Y N C H R O N Y
E X P E R I M E N T A L  E V I D E N C E

C o n t ro ve r s i e s .



From the window of my room
Cao Guimarães 

2004
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G a m m a  c o h e re n c e .
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A  g a m b i a r r a  
c a r t e s i a n a .

C o nve r g e n c e  t o  a
P OV.



It is through our faces that we 
can be recognized as individuals.

On our face we carry the seal of 
our experiences.

Oliver Sacks, Face-Blind, 2010.



Alfred Yarbus ,
Eye Movements and Vis ion, 1965.



Accattone, 1961
Pier Paolo Pasolini

http://en.wikipedia.org/wiki/Pier_Paolo_Pasolini


V 4
V I S U A L  C O N N E C T I O N S

Ricardo Gattass, 2004



Pascal Fries, 2015

FRIES ET AL., Science, 2001.



Gamma oscil lations increase 
when the monkeys expected an 
event in time.

Gamma frequency changes 
as function of attention.

L I M A , …  S I N G E R ,  N E U E N S C H W A N D E R  
C e r e b  C o r t e x ,  2 0 1 0





Pieter Roelfsema, 2007

I n c re m e n t a l  g ro u p i n g .

R O E L S F S E M A ,  N e u r o n ,  2 0 2 3 .



AT T E N T I O N

R O E L S F S E M A ,  N e u r o n ,  2 0 2 3 .



Sunday
Rivane Neuenschwander 
Sergio Neuenschwander 

2010
CENTRE POMPIDOU



The Fall
Rivane Neuenschwander 
Sergio Neuenschwander 

2009



—  V i s u a l  wo r l d s ?



E n re d o,  2 0 1 7
R i v a n e  N e u e n s c h w a n d e r  
S e r g i o  N e u e n s c h w a n d e r

S t e p h e n  F r i e d m a n , L o n d o n



WO R D /  WO R L D

Word/ World, 2001
Rivane Neuenschwander

Cao Guimarães 
MOMA



N e u ro c i n e m a  a s  a  
t e c h n o l o g i c a l  p ro c e s s ?

Balloon man, 2024
Sora, OpenAI



It is through our faces 
that we can be recognized 
as individuals.

On our face we carry the 
seal of our experiences.

Oliver Sacks, Face-Blind, 2010.



Jungfrukällan / La Source, 1960
Ingmar Bergman



It is not important what 
goes on each frame of f i lm,
it is the spaces between 
the frames that are 
important.

Norman MacLaren




