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Vad gjorde du gér kall?
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Automatisk associativ inlaming, t ex
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Department of Psychology, Lund University

T Event model n+1

Event boundary

Event model n

Methodological approach

Behavioral paradigms (experimental paradigms, Inés Bramao, Roger Johansson, Andrey Nikc

standardized tests)
Structural and functional MRI
Electrophysiological methods (EEG/ERP)
Healthy subjects and patients with focal brain
lesions or psychiatric disorders (depression,
anxiety, PTSD)
Animal studies (rodents, great apes)
Virtual reality
Eye tracking
Machine learning
Multivariate Pattern Analysis (MVPA)
Representational Similarity Analysis (RSA)
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Fakta, generell kunskap, sprak t ex:
Vad heter Frankrikes huvuidstad?
Vad kan man géra med en hammare?

Fardigheter, tex:
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Vad betyder HO?
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Baddeley & Hitch (1974), Baddeley (2000,2003)
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Working memory - Sternberg task

Low memory-demand activity
Ventrolateral Prefrontal Cortex

MEMORY LOAD 3

High memory-demand also activates
Dorsolateral Prefrontal Cortex

Rypmast al. (1999)

Medial Temporal Lobe (MTL)

+ Anterior Hippocampus
+ Amygdala
+ Perirhinal/entorhinal cortex

H Léngtidsminne Korttidsminne/
I n n e arbetsminne

Deklarativt minne Icke-deklarativt minne
(Explicit minne) (Implicit minne)
Semantiskt minne Procedurminne
Fakta, generell kunskap, sprak tex: Fardigheter, tex:
Vad heter Frankrikes huvudstad? Cykla
Vad kan man géra med en hammare? Spela piano

Ar marvilan ett svenskt ord?
Vad betyder H.0?

minne
Priming, underléttad bearbetning av
sédant i exponerats for tidigare, t ex:

Episodiskt minne

omupy
erfarenheter fran en handelse bunden i
tidochrum, tex: Betingning

 gjorde du gér kall? Automatisk associativ inlaming, t ex
Ju bilen  morse?

Memory and the Brain - Amnesia

Deficits in memory as a function of brain injury or
deterioration, disease, or psychological trauma

ance

Normal
forgetting

Amnesia
patient

retrograde anterograde
amnesia amnesia

lesion present

Memory perfor

Project H.M. 2009

Nondeclarative memory

Conditioning (A) Delay conditioning

Conditioned stimulus
(tone)

Unconditioned stimulus
(i puff)

Henry Molaison
(H.M.)

Nondeclarative memory

Milner & Scovill (1957)

Eyeblink conditioning

CR frequency

Acquisition block



Nondeclarative memory

Fear conditioning
~—— e _— -

Repetition suppression

w

e

Koutstaaletal. (2001)

Nondeclarative memory

Procedural memory
Mirror drawing task

Perceptual priming

pigeon
animal
table
automobile
tree

camera

Percent correct

quarter

boot

0
previously seen delay. previously
word list period seen

Sharpening theory

Stimulus Neurons PETIMRL

g Henson & Rugg (2003); ORelley & Norman (2001)

Nondeclarative memory

Procedural memory
Sequence learning

@ Repeated sequence ®

Sequence of flashes:13432142134321421343214

o O O

3 4 =

Perceptual representation system

Area 18/19 lesion

Patient M.S.
Normal declarative/explicit memory
No perceptual priming!

Semantic priming

(A) (B)
Related Unrelated

Shed Book

Time

Barn Fish
Unrelated

> Related

Rossell et al. (2003)

Nondeclarative memory

Cerebral cortex

N Procedural memory
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ganglia
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S Motor control functions

Globus
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Subthalamic n Substantia nigra
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Semantiskt minne
Fakta, generell kunskap, sprék, t ex:
Vad heter Frankrikes huvudstad?
.. Kill 1 . mmare?
s Jacuzzi?
Cognitive skill learning Deklarativt minne Icke-deklarativt minne i et i
(Explicit minne) (Implicit minne) etyde
Semantiskt minne Procedurminne Episodiskt minne
Fakta, generell kunskap, sprék t ex: Fardigheter,tex: Autobiografisk information om upplevda .
Vad heter Frankrikes huvudstad? Cyka erfarenheter fran en hndelse bunden i Where did you
Vad kan man gora med en hammare? Spela piano tid och rum, tex: park your car?
Ar marvilan ett svenskt ord? Vad gjorde du gér kvall?
Vad betyder H.0? Var parkerade du bilen  morse?
minne
Priming, underlittad bearbetning av
int i exponerats for tidigare, t ex: Intact Retrograde Anterograde
; Episodiskt minne Identifikation L™ amnesia l amnesia
i erfarenheter i i } f
: tidochrum, tex: Betingning 1926 1942 1953 2008
£ Vad gjorde duigar kvéil? Automatisk assodiativ inlaming, t ex
° Var parkerade du bilen i morse? Saliveringsreflex
o
Toiess e

Knowton et al.(199)

Episodic vs semantic memory Cortical reinstatement theory

Characteristics of episodic memory
“Its dependence on a special kind of awareness that all healthy adults Cortical modules
can identify. It is the type of awareness experienced when one thinks Visual
back to a specific moment in one’s personal past and consciously
recollects some prior episode or state as it was previously
experienced.” e, suss & Tuing 1997,p. 333, Visuospatial
Autonoetic awareness 9 Emotional
First person perspective Polymodal
Mental time travel - "What, where, when”

Auditory
Somatosensory

Medial temporal lobe
(MTL)

Semantic memory

N Hippocampus
Noetic awareness; acontextual

Saute & 2ot orga (1991

<odning av en hdndelse Framplockning av en hdandelse Inkodning

Aktivering

Framplockning "Golden Gate?”

Ledtrad
Reaktivering

Danker & Anderson (2010); Rissman & Wagner (2012);
Rugg, Johnson, Park, & Uncapher (2008); Xue (2018)
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:.oding memory reactivation
Itivariate pattern analysis (MVPA)

Classifier training and cross-
validation on independent data
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Hippocampal gyrus

Hippocampus

Inkodning

Framplockning

"hund?” "hund?”

Wheeler et al, (2000). PNAS

A Study Phase

Decoding memory retrieval
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Hippocampus
Feature binding
Pattem separation
Pattern completion

?

Decoding mental states
Multivariate pattern analysis (VVPA)

Perception

o .
Classifier training and cross-
validation on independent data _’ — Place

Lund

Mental Time Travel

" Anterior mucless
of thalamus.
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tivation
Feature binding Pattern completion Pattern separation
Pattern separation

trieval "Golden Gate?”
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Pattern completion

MTL Memory Model The PMAT framework

Spatial and
temporal context

WHAT <2 e WHERE
stream \“{%’&\,}(’ stream

Parahippocampal cortex
‘Spatial layout encoding

The PM System

Perichinal cortex
Object encoding

Intra-item binding

Familiarity

Inter-item binding
Itom-context binding

integration between networks
Items and content ntearation bet :

Recollection

Diana, Yonelinas, & Ranganath (2007)

Episodic memory

The AT System Ritchey, Libby & Rangan

'M network P imsasiny AT network Semantic memory Multiple property models

Self + schema @ Egocentric

integration contextual
framework
Multimodal
0 feature
\ precision
Binding
Binding context O
S item features
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'.O | network Cortical sensory

)/, representation
b - areas

Cooper (2020) TiCS



Semantic memory

Erd [Eool ERE oo

- dependent
/ representation

Task-
independent

rej entation
]

Patterson et al. (2007). Nat Rev Neurosci

Schlichting & Preston (2012)

Viemory
ichemas

Complementary Learning
Systems Framework

Two incompatible goals | Remember specifics | Extract generalities
Example: Where is car parked? | Best parking strategy?
Need to: Avoid interference Accumulate experience
Solution: ) ions | Overlapping
(keep days separate) | (integrate over days)
@ €9 Ganens
666 |66,
(2) | Fast learning Slow learning
(encode immediately) (integrate over days)
(3) | Learn automatically Task driven learning
(encode everything) (extract relevant stuf)
System Hippocampus Neocortex |

O'Rellly & Norman (2002) TiCs  T7ENDS 7 Gognite Sciences

Current Opinion in Bahavioral Sciences

Schlichting & Preston (2015). Current Opinion in Behavioral Sciences

PEC-IMITL wnenoniccantotvea

a Encoding interactions b Retrieval interactions

Organization of
material to bo remembered

Simons & Spiers (2003). Nat Rev Neurosci

Complementary Learning
Systems Framework

Hippocampus Neocortex

=

(a) Before and (b)after ‘sharpening’

OReilly & Norman (2002) TICS

PFC-MTL interactions

Simons & Spiers (2003). Nat Rev Neurosci
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Subsequent memory effects in PFC

Posterior LIFG

Signal Change

Signal Change

Retrieval mode

Fp1 Fp2

F3 F4 pn [ k )
L; ; ¥

Episodic retrieval ———— 5uv

S tic retrieval

emantic retrieval 0 ) 4 6 8 10

Time (s)

irends in Cognitive Sciences

Time-limited role of the
hippocampus?

Neocortical modules

Visual
Auditory
Somatosensory
Visuospatial
Emotional
Polymodal

Medial temporal lobe
Hippocampus
8 ZolaMorgan (1991 Normanand ORelly (2003).

Retrieval Mode

A tonically maintained state (or ‘set’) entered when
there is a need to engage in a particular type of retrieval

(e.g. episodic)

Neural correlates should:

be time-locked to task onset and maintained
throughout the task

be revealed by contrasts between classes of tasks
(episodic vs. non-episodic)

be task invariant (i.e. irrespective of episodic task)

Tulving 1983; Rugg & Wilding , 2000
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I n n e Langtidsminne Korttldsm.mne/
arbetsminne

Deklarativt minne Icke-deklarativt minne
(Explicit minne) (Implicit minne)
Semantiskt minne Procedurminne
Fakta, generell kunskap, sprak, t ex: Fardigheter, tex:
Vad heter Frankikes huvudstad? Cykla
Vad kan man gora med en hammare? Spela piano

Ar marvilan ett svenskt ord?
Vad betyder H:0?

minne
Priming, undertéttad bearbetning av

sadant vi exponerats for tidigare, t ex:

Episodiskt minne Identifikation
erfarenheter fré delse bunde
tidochrum tex: Betingning
Vad gjorde duigr kvall? Automatisk associativ inlaming, t ex
Var parkerade du bilen i morse? Saliveringsreflex
J )

Standard
consolidation model

Cortical modules

(

] (688] (869

Time

Hippocampus

g Squire and Aharez (1995)

Design

Encoding Test

bike Episodic (old/new discrimination)
horse bike

toast lion

apple horse

ar phone

lion
Semantic (living/non-living)
toast
dog
apple
market
car
trumpet
lion
pillow

Retrograde amnesia

oControl  ©Amnesa

Memory performance

Past Leson Presert

Retrograde Anterograde
amnesia amnesia

Multiple Trace Theory

Hippocampus always involved in the retrieval
and storage of episodic memories

a b c
Neocortical \«” f 1 I"*{“ —®

areas g
Lol o Lo o
Hippocampus v 7
Acquisition LTM according LTM according
to systems to MTT

consolidation model

g Nadel & Moscovich (1997)
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Langtidsminne Korttidsminne/
I arbetsminne
Deklarativt minne Icke-deklarativt minne
(Explicit minne) (Implicit minne)
Semantiskt minne Procedurminne
Fakta, generell kunskap, sprak, tex: Fardigheter, tex:
Vad heter Frankrikes huvuidstad? Cykla
Vad kan man gra med en hammare? Spela piano
Ar manvilan ett svenskt ord?
Vad betyder HO?
minne
Priming, underlittad bearbetning av
ticigare, tex:
Episodiskt minne Identifikation
erfarenheter
tid och rum, tex: Betingning
Vad gjorde du gér kvall? Automatisk associativ inléming, t ex
Var parkerade du bilen  morse? Saliveringsreflex
tk lighet
codni bhetni di f
g: tex bearl gsdjup gery

Acoustic
(rhymes with.....)

=

|

I
Percentage who recognized word

tLockhart (1972)

Encoding-
atrieval Overlap

rding specificity principle
odden & Baddeley (1975)
Transfer appropriate

processing e
lorris, Bransford, & Franks "Golden Gate?”
(1977)

ite-dependent memory -

Context congruency .
Mood congruency 5%

Om glémska, falska minnen och annat elédnde

Professor Mikael Johansson
Department of Psychology
Lund University

Atkomlighet

Framplockning ér ledtradsberoende

Ledtrad

Interna D Externa

Minnesspér

Atkomliga vs tillgéngliga

Tulving & Pearlstone (1966)

Relationen mellan 6gonroérelser och episodiskt minne

Encoding

Activation

Feature binding
Pattern separation

"Golden Gate?”

Retrieval

Cue
Reactivation

Pattern completion

Atkomlighe

inkodni och fr lockni ituationer

P

Minnet gynnas av likhet mell.

#D
< 5 2

Minnesspér
Extern miljo Sinnestillstand




Episodic remembering involves the

reinstatement of eye movements !:unctlonal role
in memory?
Encoding )

Tracking the mind'’s eye

Statement True / False
Hippocampus "The bike was to the
Interesting epiphenomenon? Teft of the train
or
An active role for memory retrieval? -
4 Congruent Free viewing Incongruent

O

—— Pattern completon O
Johansson et al. (2006), Cognitive Science
sson et al. (2006). Cognitive Science Johansson et al. (2012), JEPHPP Johansson & Johansson (20
E Inkodni tiiaal
ontaneous eye movements ye movements nkodning €k Lo |
. . . = # e o 1 |
Play a Functional Role in Memory Retrieval ! s _: ™ g
Aktivering s
. ) . Memory accuracy Response latencies (ms)
Encoding Retrieval 79% 1800
bPETTT 396 73%
« - - 1 2 2 1600
t £ 30 :; =Y Ezgv. 67% R A —
& |b~ L H 1400 i “Cykelnvar till
6 e ar |8 T2 8 §|w. f i 62% FrampIOCknlng ‘vanster om loket”
g I 56% 1200 |
- }
50%
e 1000 Ledtrad |
Reaktivering
0%
Rdewant T ET 3 mCongruent .
mFreeviewing [e25]
mincongment

Johansson & Johansson (2014). Psych sci

Johansson & Johansson (2014). Psych Sci

Relationship between eye Encoding- —

movements and episodic . s .- |
remembering Retrieval Overlap g% ‘

Encoding specificity principle
Godden & Baddeley (1975)
Transfer appropriate
processing
Morris, Bransford, & Franks "Golden Gate?" |
(1977) ‘

State-dependent memory

Context congruency j;
Combined eye tracking and EEG/ERP recording Mood (CEREry) 5 I”:H




Is an encoding-retrieval overlap always beneficial?
The discriminability of the context

Retrieval cue

E-Rnon-overlap
No context

Baseline

E-Roverlap
Diagnostic context
High discriminability
Benefit

E-Roverlap
Nondiagnostic context
Low discriminability
Eliminated benefit? Cost?

RETRIEVAL

Benefits di ding on the s di ic value?
Cue-overload principle (Watkins & Watkins, 1975), fan effect (Anderson, 1974)
Memory-as-discrimination (Nairne, 2002)

Retrieval cue

ERnon-overlap
No context
Baseline

E-Roverlap
Diagnostic context
High discriminability
Benefit!

E-Roverlap
Nondiagnostic context
Low discriminability
Cost! INTERFERENCE

RETRIEVAL

Benefits and costs d ding on th s di ic value

Cue-overload principle (Watkins & Watkins, 1975), fan effect (Anderson, 1974)
emory-as-discrimination (Nairne, 2002)

ENCODING

ENCODING

Encoding-
Retrieval Overlap

Encoding specificity principle
Godden & Baddeley (1975)
Transfer appropriate
processing
Morris, Bransford, & Franks
(1977)

State-dependent memory
Context congruency
Mood congruency

Retrieval cue

E-Rnon-overlap

No context
Il | secine

E-Roverlap
Diagnostic context
High discriminability
Benefit

RETRIEVAL

RETRIEVAL

"Golden Gate?”

Retrieval cue

E-Rnon-overlap

No context
Baseline

E-Roverlap
Diagnostic context
High discriminability
Benefit

E-Roverlap
Nondiagnostic context
Low discriminability
Eliminated benefit? Cost?

Benefits depending on the context’s diagnostic value?
Cue-overload principle (Watkins & Watkins, 1975),fan effect (Anderson, 1974)
Memory-as-discrimination (Nairne, 2002)

Retrieval cue

E-Rnon-overlap

No context
I | seine

E-Roverlap
Diagnostic conte
High discriminak
Benefit

ENCODING RETRIEVAL

The discriminability of the context

Memory accuracy Response latencies
00— -005
£ Y o Y o
3 085 -0.10

080 o g T 015

§ | g ol
5 075 T2 020
Z on g5 025
£ 2 oa
g 065 -0.30
8 060 -0.35

Diagnostic  Nondiagnostic Diagnostic Nondiagnostic

Context Context
® E-R Overlap

N=25 » E-R Nonoverlap

Bramao & Johansson (2016). Journal of Cognitive 1

Perception vs imagery

Mental imagery is mediated by the same brain regions as perception

© @
= I
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iliforlitlighet

stematiska forvrangningar

“Many people believe that memory
works like recording device, but
decades of research has shown
that’s not the case. Memory is
constructed and reconstructed. It's

morve like a Wikipedia page
— you can go change it, but
so can other people.”

Minnesexperiment

Memorera Tﬁf‘f
g stearin
foljande ord! ampa
sol
blond
dag
vérme
advent
laga
sken
tandsticka
levande
veke
brinna
paraffin

Minnestest

i) Fri atergivning
?

ii) Igenkénning
varme
banan
US|
adlven( Ij u S?
tjuv
stearin

Roediger & McDermte (1995)

A

Encoding-retrieval overlap promotes memory
Mental vs physical reinstatement of encoding context

o

Transience
Absent-mindedness

Blocking
Misattribution

Suggestibility
Bias
Persistence

N wnsrwN=

DANIE |
SCHACTER

Falska minnen

% Fri atergivning /’ Igenkénning
o \ / Moo [ rememver
: /

g Related Lures .

2ol N

H e

g 50 . '/I\'”

g o«

£

g Studed Words
20
10

123456 78 9101112131415  Suded Related Unrelated
Words.
Position in Study List tex vArme lus  banan

Johansson (2002); Johansson & Stenberg (2002)

Mental vs physical reinstatement of encoding contex

75 W E-R Overlap

70 m E-R Non-Overlap

Cued-Recall
Accuracy (%)

Mental Physical Comparable b
N=32 Context following mental reinstat

Bramao, Karlsson, & Johansson (

Vi konstruerar var verklighet

Inkodning § ==p Lagring ==p Framplockning

Brister i designen?

Kim Peek Rain Man



illiforlitlighet

minns handelser sa som vi forstar dem!

Deklarativt minne
(Explicit minne)

Semantiskt minne
Fakta, generell kunskap, sprak tex:
Vad heter Frankikes huvudstad?

Vad kan man gra med en hammare?
Ar manvilan ett svenskt ord?

Vad betyder HO?

Episodiskt minne
obiografisk information om upplevda

erfarenheter frén en hindelse bunden i

tidochrum, tex:

Vad gjorde du igar kvall?

Var parkerade du bilen morse?

iliforlitlighet

antal forestéllning aktiverar huvudsakligen samma omraden som perception

Nombar of imaginings

it 3 Dy b oo Ecprien

Perception
Mental forestalining

H

D)

2.5

R R
¥/

™
.

230

Ganis et al, (2004). Cognitive Brain Research

Inkodning

Aktivering

Upprepad
forestéllning

Framplockning

Ledtrad
Reaktivering

Okar risken
for minnesfel

"Har du brutit
tandpetaren?”

1 3

Tillforlitlighet

Vilken &r konsekvensen av att vi fantiserar och forestéller oss saker?

Inkodning <

Aktivering e

Upprepad
forestélining

Framplockning “Apple?”
Ledtrad -
Reaktivering v

Okad risk 4

f6r minnesfel

Hjarnaktivitet vid mental forestalining
predicerar senare minnesfel

= Senare falska mi

~ = Senare korrekt a
som fantiserade

0 300 600 900 1200 1500
ma

Gonsalves & Paller (2002). Nature Neuroscience



t skilja fantasi fran verklighet Att skilja fantasi fran verklighet vilseledande information

Prefrontala regioner

Reality monitoring

- FPZ : o
N ’
» w2
Specifikation av ledtrad "Golden Gate?” Inkodning Lagring ==p Framplockning

Igenkanning
oz
AWV- Gammalt - forestiillt sig I—
= ooms ey Gammalt - sett g
Nytt Overvakning Eﬁ
-

sson et al. (2003). Neuropsychologia

70 =5

- Suggestibility

Film av bilolycka. Dérefter fragan:
“How fast were the cars going when they ------
smashed, collided, bumped, hit, contacted?”

Implanting False Memories v. 2.0

km/h

45
p & & (@Qp \\'&b 7;\1&6
& N © S
and Palmer (1974) Loftus and Palmer (1974) Wade et al (2003)
antal forestéllning aktiverar huvudsakligen samma omraden som perception Mental forestillning aktiverar huvudsakligen samma omraden som perception T H E
Spend time imagining that you were sexually abused, without worrying MYTH
abont accuracy, proving anything, or having your ideas mafke sense ... OF
ask_yourself these guestions: What time of day is it? Where are you? REPRESSED
Indoors or outdoors? What kind of things are happening? Is there one M E M O R Y

or more people with you? ... then Who would have been likely
perpetrators? When were you most vulnerable to sexnal abuse in your
I
Wendy Maltz (psykoterapeut) DR.ELIZABETH LOFTUS

8 KATHERINE KETCHAM




ramplockning forandrar minnet

Inkodning ==p Lagring ==p { Framplockning

Initial Recent e Remote
retrieval | retrieval

i ¥ vebeenton U2
H concen.
Danvel. They played all the. friends. H — —_—
Songs on o Tree —
—_ — i
Party Recontextuakzed Recontextualized
memory (inaccurate) memory (inaccurate)
pongtos U2 soing
Lo Angeles. friends in Oregon.

Multiple Trace Theory

Hipp p ys involved in the
retrieval and storage of episodic memories
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