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Approaching practicality: Laptops?

ÅInstall Kubios (http://kubios.uef.fi/ ) and R + RStudio
(instruction video ) 

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

ÅData 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 
Ÿ practical sessions



Summary from last time
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Action Perception

How can we minimize prediction error?
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A simple hierarchy
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Interoceptive inference

Seth, 2013

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




The 
nervous 
systems
(Wikipedia)

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


Fun facts

ÅEvolution: a function 
of first Ębrainsę (500 
Mio. years ago) was to 
control heartbeat
ÅHeart is about the size 

of a clenched fist
Å4,000/hour, 

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

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)
ÅHeart rate (HR): Number of heart beats per minute (bpm) 
Ÿ cf. pulse of the body

ÅResting heart rate (HR_Rest): subject at rest and awake 
(typically 60 - 80 bpm)

ÅHR Variability (HRV): variation in beat - to - beat or 
interbeat interval (IBI/RR/NN) 
ÅĘoscillation in the interval between consecutive heart 
beatsę (Task Force, 1996)



Heart anatomy

ÅUnidirectional blood flow:
right Ÿ left
atrium Ÿ ventricle

ÅPacemakers: 
ÅSino - atrial (SA) node (100 

bpm)
ÅAtrial - ventricular (AV) node 

(gateway, pauses signal, 
40 - 60 bpm)
ÅBundle of His and Purkinje

(25- 45 bpm)



Physiology of the heart (electric pump) 1


