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The Social Cortex
< 1,000
* %’I‘E o IL,\E EJ'_I.'.B T‘_ w As brain size increases, so does
group size. Human group size as
(Dunber, 1992, 1998) g predicted fﬁﬁg‘gﬁiﬁf :?)%del comey
§100 # Humans
° —
) Monkeys =@
\ - S
7)b—‘/”é%’)b‘%7:.® 9
72
(DeCasien et al., 2017) % 10
w —
] O= Apes
2
o}
Eb 1o 1

I I I I |

(Wolpert, 2011) 1x 2x 3x  4x 5x 6x
Size of neocortex relative to rest of brain

DATA: THE SOCIAL BRAIN HYPOTHESIS, DUNBAR 1998

https://brightlemon.com/how-many-friends-do-you-really-need/



Daniel Wolpert

“The real reason for brains”
TED Global 2011

* Sea Squirts

https://www.ted.com/talks/daniel wolpert the real reason for brains
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Fig. 1. Traditional decomposition of a mobile robot control system into
functional modules.

reason about behavior of objects

plan changes to the world

identify objects

monitor changes

Sensors ———3 ~——=%  Actuators
build maps

explore
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avoid objects

Fig. 2. Decomposition of a mobile robot control system based on task-
achieving behaviors.

(Brooks, 1986)
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Conscious man 'in coma’' for 23 years

A Belgian man diagnosed as being in a coma for 23 years was actually
conscious the whole time.

Claims that Rom Houben, a Belgian car crash victim, was suddenly able
to communicate after a 23-year coma have been found to be false Photo:
SKY

The Telegraph, 2009.11.23
http://www.telegraph.co.uk/news/worldnews/europe/belgium/6632518/Conscious-man-in-coma-for-23-years.html



http://www.telegraph.co.uk/news/worldnews/europe/belgium/6632518/Conscious-man-in-coma-for-23-years.html
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Motor Imagery  Spatial Imagery
(cue: “"Tennis”) (cue: "Navigate”)

Question
(cue: "Answer”)

(Monti et al., 2010)
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Electrical signal
from brain

Recording electrode ——»

Visual area
of brain

Q Stimulus

Orientation selective neuron (Hubel and Wiesel)
https://www.youtube.com/watch?v=jw6nBWo21Zk
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Neuron

et
s Visual Image Reconstruction
from Human Brain Activity

BMI (e.g., Annals of HERBEK 2= DRSS (Science 2013)
Neurology 2011) (Neuron 2008)
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(Kimura, Imamizu, Shimada, Oztop, Harner, Kamitani, 2006)
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(Kamitani and Tong, Nat Neurosci 2005)
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RENAUDOTA—FT1 Y

(Kamitani and Tong, Nat Neurosci 2005; Curr Biol 2006; Kamitani and
Sawahata, Neuroimage 2008; Tong et al. Neuroimage 2012)
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(BraiFacts.org; Sejnowski, 2018)



http://BraiFacts.org
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(Kamitani and Tong, 2005, 2006; Stokes et al.,2009; Harrison et al., 2009)
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Neural decoding

(Horikawa, Miyawaki, Tamaki, Kamitani, Science 2013)



Protocols of the
sleep experiment

(Horikawa, Tamaki, Miyawaki, Kamitani, Science 2013)
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Presented

Reconstructed

Presented

(Miyawaki, Uchida, Yamashita, Sato, Morito, Tanabe, Sadato, Kamitani, Neuron 2008)
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EY17—57FA—F19

fMRI signals

Presented image
(contrast)

Multi-scale
Image bases

+

Reconstructed image
(contrast)

Training: ~400 random images
Test: Images not used in training (arbitrary images; 24100)
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Visual image Reconstruction
from Human Brain Activity

BFRAYNSAMD
HASbhEICKLIAREKHEER
(Neuron, 2008)
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Deep neural network [DNN], Convolutional neural network [CNN]

Optimization of an image




Preferred image computed for each CNN unit
CNN1 CNN2 CNN3 CNN4 CNN5 CNN6 CNN7 CNN8

(Horikawa, Kamitani,

Critical features for neurons in each area Nature Communications 2017)
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(Horikawa and Kamitani , bioRxiv 2015, Nature Communications 201
Nonaka et al., bioRxiv 2020)
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(Shen, Horikawa, Majima, Kamitani, bioRxiv 2017)
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(Horikawa, Kamitani, CCN 2019)
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Hochberg, L. R. et al. Neuronal ensemble control of prosthetic devices by a human
with tetraplegia. Nature 442, 164-171 (2006).



https://www.youtube.com/watch?v=rsCul1sp4hQ



https://www.youtube.com/watch?v=rsCul1sp4hQ



bl (B ¥R ZE & S AT KRl

STEPS5 !
Laser light of specific wavelength

opens ion channel in neurons. _/

Optogenetics
Deisseroth, Stanford
Boyden, MIT

+—Membrane

Opsin channel

Record electrophysiological
and behavioural results.

(Buchen, 2010)
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(Yamada Miyawaki, Kamitani, Neuroimage 2015)
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Across anatomlcal Across converter (|‘_|_0, Horlka\./va,.
Majima, Kamitani,

in preparation)
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Pierre Huyghe 'UUmwelt’
Serpentine Gallery, London (3 Oct 2018 — 10 Feb 2019)







UUmwelt = Un-Umwelt
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UUmwelt = Un-Umwelt
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