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Fenomikaneuropsychiatryczna
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http://www.phenomics.ucla.edu/
https://www.nimh.nih.gov/research/research-funded-by-nimh/rdoc/index.shtml
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Stan mentalny: synchronizacja aktywacii
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Motor cortex
Intraparietal sulcus

; Superior temporal gyrus,_ _Jess

(auditory cortex)

Brainstem

Dorsal premotor cortex
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Hierarchie wzrokowe

# Lots of intermediate representations

WHERE? (Motion,
Spatial Relationships)
[Panetal stream]

WHAT? (Form, Color}
[Inferotemporal stream]
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# The ventral (recognition) pathway in the visual cortex has multiple stages
# Retina - LGN - V1 - V2 - V4 - PIT - AIT ....

Categorical judgments,
decision making

120-160 ms PMC

-~ To finger muscle

[Gallant & Van Essen]

viotor command
140-190 ms (o

Simple visual forms
~_edges, corners

rms, feature
groups, etc.

High level object
descriptions,
faces, objects

~——— To spinal cord
—160-220 ms

e ———

180-260 ms

[picture from Simon Thorpe]



Your High-Tech Brain
Follow the 8 Sensory Inputs
Red Circuits are inhibitory, all other colors are excitatory
86+ Billion Neurons

15+ Billion Neurons in the Cerebral Cortex

65+ Trillion Connections in the Cerebral Cortex  serotonin % A
Avg of 1,000-10,000 Connections(Synapses) per NEUTON  Axons * “AZA~

{Tmmsfweqlvaledolﬁmﬂl)udmﬁwe&msmm work like transistor switches)
The Conex is a 6 layer folded circuit board filled Wlm electronics

"There is overwhelming evidence that areas in the IPS
are involved in complex hand use, reaching, grasping.
matching vtsual and boay centered frames of referenees

“IF (D + G* GABA ) >+zo mV Then FIRE

mnamdassdwwne‘ms.m
as#® dschame bothwh ackon and yhep sensory

for
hand 3

's Area 5

The Neuron

+0a®

1 mm? of cortex contains 50,000+ Neurons h;_ tmms pomyafoverﬁve Execuls R LAT)
making over 100 Million Synapses (swees {0, Mok Pt u
lion transistors (switches) per mm? ) 2 -

ﬁ Tofgl Surggg‘grea of the Cerebral Cortex = ﬁ 500 cm Shoo! ~
"Three frontal circuits have been associated with decision PREFRONTAL Bt vs Gl \ ‘
making: 1) the OFC 2) the DLPFC, and 3) the ACC, important in CORTEme bzl ~
sorting among mﬂlmng options, as well :i omcome— Can Inhibit

e s Sensory Rewards
"t can now be recognized that the region (Orbital and (Matures late Age 25+)
Medial Prefrontal Cortex) as a whole receives highly 25
processed sensory aﬁevems pmvndes for cortical influence Splﬂt
1l i high-level i
o oo e Crpeizaon o et witn e ORBITAL
mmmwm;:dm umeysa»dm FRONTAL
igi iction acts fike an i CORTEX
ions to errors or g people with a Leamed
meaningful system helping them to understand the complex Auto-Sensory
and uncertain world that we live in_ In physiological terms, it Rewards —
(Develops eariy)

reduces ACC activity and consequently distress."

-~The Anterior Cingulafte Cortex flesh

Visual Processing in the Retina

125 Million Rods & 6 Million Color Cone Photoreceptors
to 1 Million axons in the Optic Nerve

compresses video, detects movement, accident avoidance scans for
obyjects on a colision path and automabically sends refiex control fo imbs.

PR

VT o k_; The Visual
‘ ke Processing

System

4-6 Billion Neurons
"The recognition process likely entails a sequence
of computations across visual cortex, starting from
local computations in early visual cortex related to
low-level properties of the visual stimulus, such as
disparity, motion, or orientation, conveying little
, sense of the global object shape, then proceeding
to more global computations in higher levels of the
hieramhy of visual processing."

of Shapes, Edges, and Surfaces
AaoslebphC«nsmtheHnﬂnV’adCcﬂ!x

from g
indicates that visual perception of
human faces and bodies is carmied out
by distributed networks of face and
body-sensitive areas in the occipito-
temporal cortex_" -Different Cortical
Dynamics in Face and Body Perception

"Our results thus confirm that nudity of
human bodies is detected early on during
visual processing, and that the human
brain exhibits enhanced visual
processing to other people’s nude
bodies. Interestingly, the N170 response
. to nude bodies was even greater than
| that to faces.” -The Naked Truth: The Face
and Body Sensitive N170 Response Is
Enhanced for Nude Bodies

"During head movements, both systems
must interact with the vestibular system.

- (%

T3 \ - 3 The goal of the pursuit system is to keep
estimated processing power of over four Apple A8 processors per eye S el G Leamed images beeov:::%&ed in me’g‘;’é- the retinal target image on the fovea by
) ) ; S~ n i / ‘| S then recognized and rarded to the i locif
Motion Detection Smooth Pursuit = \ g o \ vab mxﬁh"%?ﬁﬁmﬁim
Foveal Reflex Foveal Reflex 1., S ght N (% - = /) — ol - ¥ acatycnot k- \ \ ‘ [64 andits role in .
<'_“> \ N\ o Right Eye’ fo— 4 [ i B P ‘. 3 r g “It is now becoming increasingly apparent
» < P e < 3 E that even single neurons can perform
3 otch - - ) — NN N ~ complex computations.” -Wikipedia
i N 7 - N —
[/ = Nerve /HEEr esaP e |k ; _ TR Vah _ : N
\ ” _optic | WS 2 i g .BJ&' RN ol 2 Mlnmary %
\ O o TEMPORAL - ‘ T Saa—
. - LOBE \, ‘oo'- . Y % yro Iria
Peripheral Low 1 \ -E \ = GNa&VIQatlon "Researchers have discovered a
Resolution 3 S I'A Retina Bag < AR € , \\ - N 4 W sophisticatid neural computer; bisied deep
View R, A wm?smomr Nerve 4;‘; PN ag! in the cerebellum, that performs inertial
Peripheral Motion ol O & AW M < navigation calculations to figure out a
e = g <> e o iy et
7 magedfigped  PTOVides visual reflexes = i mdaeco L g
i i i de down and S
I;g(\)/sgo High R_e:oluhon View upside down - 3, Taste EBELLUM * % ,z Vestibule is similar to the main
3 Cones in Fovea = ¥ . s sensor used in Military Guidance
% = . ; 5-10 Receptors Taste Bud
Fovea Notch Diameter is 1.5 mm | 8. Facial (877, O et R A A S)LeI;TF?J:atI:InZ S:'(';;s y \‘ and the Space Shuttle
St : =4 / X & illi u
Retna Thickness & 12, mm, area s 2500 mf Expressions Pain 4 Touch X\ %; ) 1 Meteriong f unfoded (500 c) F 6. Balance &
Sy encodes (omyresses) b e o e i Automatically BIOE... s oot . \ Sy Q& Accssnmat rpus = Acceleration
2 i Produced and Read ) i i Vagus ) . s e - -
“It is now clear that even innocuous-looking expeniences 'your skin contains around 1 g ) 'A complex interneuronal circuitry must exist to
can profoundly affect brain fa:eyww and i the range of | THE SIX Main expressions are fiappiness, 200 pain receptors but only ,I * ‘ Nerve | CE 3 { Pg'." Reflex - okl e oonkrol of i Gxtnsor wid 3 = Image Stabilization
experiences that can ater bran development is much larger 10 aness, surprise, fear, anger and disgust « | 15 receptors for pressure, 8" \ LR\ CIrCUllty . o activity across muttiple joints bilateraly. Navigation
e beent Experience developing i b i . for cold and 1 for warmth Activation of the vagus \! Indeed, interneurons make up as much as 87% Eye Reflex
e human face is an engineenng marvel. BBC Science & Nature \ - \ { '3 =
2. Sme” Undemeath our skin. a large number of muscles R / :emfv:utml:\yr::;'ds o - /| "m of al cells in me cord.* c?w"::oﬁds&s
12 Million Olfactory Receptor Cells (Human), aliow us to produce many configurations.” \. W i N e i W Jaritager - e The langest aoun o STRRY Cochlea
1 Billion Olfactory Receptor Cells (Dog) AN ol o Erepe o P e L. ) - )i “Wikpecia éT-fL necren Connections i
& z : b e i i N motor canbeovera 30,000 ons in
5 Billion Olfactory Receptor Cells (Homd) ~ Nem,,rw\ = s kg Mipacs Auditory Nerve
Research by an Aerosp (BA 84), The supervisor of g 4 " '_ S b5 limna’ Wiring  15:500 Hair Cells in Cochlea
Computer Aided Design (CAD) for  fop military and i who worked on the design of the 8, ' )
Space Shuttle guidance system and later became a statistics software per. Over 1,000 studies -

were analyzed over a 4 year period and 3 large His "The 3 axis gy
triad sensor we put in the Space Shutfle and all missile guidance systems is behind your ear. We're ultra high tech.”

Copyright 2018-2020 www.thehighestofthemountains.com

c&f Spinal Cord E

1 Billion Neurons
Myelin insulated Axons (wiring) run up/down from the cortex around the lamna

stored in 100,000,000 Neurons in
Auditory Cortex

/ \

> | DNA code
// DNA storage is very dense. At 'heoreul:al maximum, DNA can encode 455 Billion

- per gram -Next- Digital Storage in DNA, Harvard University




A emotional domain: self > non-self
V facial domain: self > non-self

@ memory domain: self > non-self
€ motor domain: self > non-self

<] social domain: self N other

© social domain: self > other

# spatial domain: self > non-self
P> verbal domain: self > non-self
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Northoffi inn, Selfreferential processingn our brain, 2006
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Dehaene, Changeux, Naccache, Sackur, & Sergent, TICS, 2006
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Frequency
Analysis
(Continuous)

Rate Coding
(Semi-
Continuous)

Spikes
(Point
Process)

Supervised

Classifiers
(LDA, SVM)

I/O Models for
Regression
(FIR, NN

_ Decision
Generative Process

Semi-Supervised

Reinforcement
Learning

-
Unsupervised Control
Correlation
State
Machines
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Electrical PrescriptiongElectRx1 05 NE32 OStSY 2Said NRI gs52 &
Y2Rdzf dz2NRO@OK {1 Geéegy210 YSNBsg LISNEFSNEBR2Y?S
Neuraldust neurograinc YA { N2 a1 2LIA2yS o0SIT LINI Sg2R28S &as
ElonMuski szumnie zapowiadana technologiauralink(neurallace).

1 £ J naural sensors, each about the size of a in
L N of salt, 1o record and stimufate brain activity, B
A 2 ST



https://www.darpa.mil/program/our-research/darpa-and-the-brain-initiative
https://www.darpa.mil/program/electrical-prescriptions
https://en.wikipedia.org/wiki/Neural_dust
https://www.nature.com/articles/s41928-021-00631-8
https://neuralink.com/

Ekran neuronalny
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0 e | AY LIzt as 9 2 RU 2. We found that single cells are tuned to single face axes, and are blind
to changes orthogonal to this axis

[ @ / KI y3 | YHe coblediqr facialt
identity in the primate brairg Cell2017
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o
AE
N

Face axis 3

Firing rate
|

o

5 ® 3. We found that an axis model allows precise encoding and decoding of
0 neural responses
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Obrazy mentalne

hoNXYT Ggl NI & 2Sad 12R24klye 11 LRY20ND LINR&US.
| R2f y21 OA ySdzNPys ¢ R2 NRINBFOYAIFIYAI NEasg (6]
przestrzeni cech twarzy.

Predicted 3 Predicted
face face

L. Chang and D¥ag Cell2017
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Neurofeedback- neurostymulacja
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€) Electrical stimulation
delivered to targeted
areas of the brain.

€) Select brain signals
detected and recorded
by the system.

€ Recorded data
collected by
physicians during
clinical studies.




Brainnet

SHARED CONTROL TASK

Visual
feadback

Movements Movements

Controls XY decoded from | decoded from

demder
Controls YZ

410-501 neurons

¢NI & YE1F1A 6 6ANLdzEyS2 NI SOleégAaaazl OrA vy,
g 20AST0 A BHIOKNBWIAINRORIT Ys1 Is5 g H

Lebedev, M. A., & Nicolelis, M. A. L. (2017). Bvéachine Interfaces: From Basic Science to
Neuroprosthesesnd NeurorehabilitationPhysiological Reviewd7(2), 76 €837

Bhattacharyya, SValerianj D.,Cine| C., Citi, L., oli R. (2021).

Anytime collaborative bragcomputer interfaces for enhancing perceptual group decisiaaking.
Scientific Reportd.1(1), Article 1.



Bidirectional
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A
Object Final Hold
Onset Contact Completed

- O
Instruction Movement

Delivery
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X BRAIN@ IND'
ol UNIVERSE

; NONINVASIVE / A mind map of sensing and stimulating brain technologies*

MEG : EEG

Magneso- 4*-&4

fmplanted
Microelectrodes |

Tiry stecomdes (AOMet nchr 53, o e s
Ty, a0 dece ek, K WG

NIRS P N
o [:5]

A aromging e uf et Serogcte.
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fTCD/tFUS 3] N
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Occipital Lobe
(Visual function)
BClIs used here to
restore lost vision

or reconstruct visual
inputs

Brainstem
(Coordination, alertness,
breathing, heart rate, sleep,
hunger, pain sensitivity)

VNS devices impact this
region, target for epilepsy,
mood modulation,

and more B,

P

=

o
==

S~

MULATING




—

©
r
c

| —
P

2 AStS NRI GgANI I 22 GFIYyAOK 99D b St STGONRYA




