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Introduction Behavioral Results
Whole Brain Analysis: Which brain regions show sensitivity to overall aesthetic appreciation of videos?

Methods
Experimental DesignAesthetic experience is highly idiosyncratic, yet most every-

one has the capacity to be aesthetically moved by something.

Aesthetic experiences unfold over time, but our current under-
standing comes from experiments with static materials (paintings, 
photography, landscapes) and single post hoc summary judg-
ments)

Brain systems modulated by aesthetic appeal

Previous experiments identified several systems modulated 
by aesthetic experience [1]

Sensory
Ventral visual pathway

Reward
Basal ganglia

Orbito frontal cortex

Default Mode Network
Core DMN regions:

• Two networks opposed

• Both sensory and DMN engaged

Typical experience:

Highly aesthetically moving experience:

vs.

• 24 Participants
• 31 landscape clips
• Clip duration: 30 sec
• Responses recorded with a 

custom dial with 180o movement

Example Stimuli:

Task:

• Continuous (moment-to-moment) ratings during watching the 
movie:

 “How much are you enjoying the clip at each moment?”

• Overall ratings (summary judgment) after watching the 
movie:

 “Indicate an overall judgment of your aesthetic experience of 
the clip.”

Proposed Mechanism

Aim: Test this claim using funtional connectivity methods 
- Is there increased functional connectivity between ventral 
visual pathway and default mode network for aesthetically ap-
preciated videos?

- What is the role of reward areas?

Conclusions

1st Level: Beta series
Mean activation 

is extracted for each movie

2nd level: 1-2-3-4 bins
Activation for movies were 
contrasted based on the 

binned overall ratings

Group analysis
Completed on the surface with 
Freesurfer. (Volumetric pipe-
line for subcortical structures)

Analysis Pipeline

Functional Connectivity: Is there increased functional connectivity between a priori ROIs for aesthetically ap-
preciated landscape videos?

1. ROI definition:
3 networks, 18 region of 

interests (ROIs)

2. Extraction of 
timeseries from each 

ROI bilaterally

3. Convolving task block 
regressors with HRF 
and pick time points 

from each trial

Analysis Pipeline

4. Calculate correlations 
between ROI time series 
for each trial, (Convert r 

values to z)

5. For each edge com-
pute linear regressions 
to predict connectivity 
with the beh. ratings

6. Assess the signifi-
cance with one sample 
t-tests and permutation 

tests for each edge

Whole brain analysis
• Aesthetic appreciation of landscape videos modulates cortical scene net-
work and the conventional reward system. 
• This is similar to what has been observed with static materials with the 
recruitment of additional visual regions.
• No activity found in DMN or in the frontal cortex. Aesthetic experience 
with landscape stimuli might engage prefrontal regions to a lesser degree.

Functional connectivity analysis
• We found increased functional connectivity between visual regions and 
NA as well as increased connectivity between NA and OFC.

• Participants showed varying degrees of dynamics in their con-
tinuous ratings:

1.0

0

0.5

-0.5

-1.0

0 5 10 15 20 25 30

1.0

0

0.5

-0.5

-1.0
0 5 10 15 20 25 30

Participant 18

Participant 22

Movie 14

Movie 25R
at

in
g

Time (seconds)

0 5 10 15 20 25 30

1.0

0

0.5

-0.5

-1.0

0 5 10 15 20 25 30

Two participants - All movie clips Two movie clips - All participants

A measure of degree of change (rmsd) 
in continuous ratings traces  showed:

• The temporal variation differed sub-
stantially by observer but less so by 
movie clips [2].

• Temporal Variability of continuous ratings

Agreement across participants

Regions whose activity correlated with ratings found in:
• Right and Left Collateral sulcus (partially overlaps with 

Parahippocampal place area)
• L Occipital middle gyrus  and L Superior Occipital Sulcus                
• Pallidum, Putamen and Caudate

Increased connectivity found 
between:

• Visual network and Nucle-
us accumbens

 
• Nucleus accumbens, Pall-

idum and Putamen to OFC

Dial with stops on 
left and right

•  Functional Localizers: Place-Face-Object, MT
• 6 min resting state scan
• 3 mm iso angled slices

Scanning Details:

Occipital 
Middle
Gyrus

Superior
Occp. 
Sulcus Right and Left

CoS

Multiple comparisons cor-
rection (nr of edges = 153) 
returns no statistically 
significant results. 

Behavioral
• We observed strong individual differenc-
es in the nature of temporally evolving 
aesthetic experiences: Participants not 
movie clips are the primary factor govern-
ing the amount of temporal variation.

• Level of agreement for landscape videos 
(overall ratings) is similar to that previously 
reported for images of cultural artifacts 
(artworks).

Mean-minus-one (MM1) correlations:
•  Overall rating agreement values are 
lower than agreement values for contin-
uous ratings [2].

•  Agreement values for landscape 
videos are lower than agreement values 
for landscape images  (MM1=0.60) and 
similar to values previously reported for 
images of cultural artifacts (MM1 = 0.31) 
[3].

Trial Structure:

Brain Imaging Results

Continuous ratings

Overall ratings per participant and movie clip:

fMRI of aesthetic experiences with landscape videos 
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