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Approaching practicality: Laptops?

Alnstall Kubios (http://kubios.uef.fii ) and R + RStudio
(instruction video )

Alf you have time and are eager to learn data analysis:
http ://bit.do/embodiedmind

AData repository (so far: mem1,2,4,5) on  dropbox .



http://kubios.uef.fi/
https://www.youtube.com/watch?v=eD07NznguA4
http://bit.do/embodiedmind
https://www.dropbox.com/sh/91zi0hlcqwint5u/AABAGGIusYi4aNhvVkNeoWFxa?dl=0

Organizational

Absent on July 1 st (and potentially July 14  th)

Alternatives:
- One or two extra sessions (doodle dates)

- Prolong remaining sessions by ~15 min each
Y practical sessions



Summary from last time

Embedded in

Approximates

Experimental Everyday life
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How can we minimize prediction error?

Do dopamine neurons report an error
in the prediction of reward?

No prediction
Reward occurs

Reward predicted
Reward occurs

Reward predicted
No reward occurs

Ascending
prediction
errors

A simple hierarchy

Descending
predictions

Prediction error

Change
sensory input

sensations & predictions <«

Change
predictions

Perception
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Interoceptive inference
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TRENDS in Cognitive Sciences

Seth, 2013



http://www.fil.ion.ucl.ac.uk/~karl/Interoceptive inference emotion and the embodied self..pdf




= Structure : :
® = Function Brain and spinal cord

T h e m Integrative and control centers ‘A
n e rVO u S Peripheral Nervous System (PNS) - >~
Cranial nerves and spinal nerves A

SySte m S m Communication lines between the CNS

and the rest of the body

(Wikipedia) A \

Key: Central Nervous System (CNS) sl ( p

Sensory (afferent) division Motor (efferent) division
m Somatic and visceral sensory nerve fibers m Motor nerve fibers
Conducts impulses from receptors Conducts impulses from the CNS
to the CNS to effectors (muscles and glands)
Sympathetic division Autonomic nervous Somatic nervous
m Mobilizes body systems during system (ANS) system
activity (“fight or tlight”) m Visceral motor (involuntary) ®m Somatic motor (voluntary)
Conducts impulses from the Conducts impulses from the
CNS to cardiac muscles, CNS to skeletal muscles
Parasympathetic division smooth muscles, and glands

m Conserves energy

m Promotes "housekeeping”
functions during rest



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

Fun facts

AEvolution: a function
of first Ebra
Mio. years ago) was to
control heartbeat

AHeart is about the size
of a clenched fist

A4,000/hour,
100,000/day,
>2,000,000,000 per
lifetime (cf. chicken)

Lifetime Heartbeats and Animal Size

large whale

Weight Heart Rate Longevity | Product  Lifetime Heartbeats
Creature (grams) (/minute) (years) (billions)
Human 90000 60 70 4200 221
Cat 2000 150 15 2250 1.18
Smalldog 2000 | 100 10 1000 | 0.53
Medium dog | 5000 90 15 1350 A0.71
Large dogs | 8000 75 17 1275 0.67
Hamster | 60 450 3 1350 | 0.71
Chicken 1500 275 15 4125 2.17
Monkey 5000 190 15 2850 1.50
Horse 1200000 |44 40 1760 0.93
Cow 800000 65 22 1430 0.75
Pig 150000 70 25 1750 0.92
Rabbit 1000 205 9 1845 0.97 N
elephant 5000000 30 70 2100 1.1 i~
giraffe 900000 | 65 120 1300 | 0.68 @ "
120000000 | 20 80 1600 084 |


http://kottke.org/13/02/does-every-species-get-a-billion-heartbeats-per-lifetime
http://kottke.org/13/02/does-every-species-get-a-billion-heartbeats-per-lifetime

Heart rate and its variability (HRV)

AHeartrate (HR): Number of heart beats per minute (bpm)
Y cf. pulse of the body

AResting heartrate  (HR_Rest): subject at rest and awake
(typically 60 -80 bpm)

AHR Variability (HRV): variation in beat -to-beat or
interbeat interval (IBI/RR/NN)

AEoscillation in t
beatse (Task Forc



Heart anatomy

AUnidirectional blood flow:
right Y left
atrium Y ventricle

APacemakers:

ASino -atrial (SA) node (100
bpm)

AAtrial -ventricular (AV) node
(gateway, pauses signal,
40-60 bpm)

ABundle of His and Purkinje
(25-45 bpm)

Bundle of His

Purkinje Fibers




Physiology of the heart (electric pump) 1

WWW.RNCEUS.COM @ 1999



