
CEREBELLUM

BRAINSTEM

FRONTAL
POLE

LEFT
CEREBRAL
CORTEX

RIGHT
CEREBRAL

CORTEX

LEFT
SUBCORTEX

RIGHT
SUBCORTEX

RIGHT
PLANUM
TEMPORALE

LEFT
PLANUM

TEMPORALE

OCCIPITAL
POLE

IC

RI-IV

RvxI RvxII

LvVIRTH

LTH

RC

LC

LLG

ROF

ROP

LIPS RIPS

LAG

LMFG RMFG

ROrF

RLFP

LLFP LOrF

RPG

LHC

LTP

RTP

ABBREVIATIONS: RC = right caudate; RI-IV = right I-IV; RIPS = right intraparietal 
sulcus; RLFP = right lateral frontal p ole; RMFG= right middle frontal g yrus; ROF = right 
occipital fusiform gyrus ; ROP = right occipital pole; ROrF = right orbito frontal c ortex; 
RPG = right paracingulate g yrus; RTH = right thalamus (med ial); RTP = right temporal 
pole; RvxI = right vermis Crus I;  RvxII = right vermis Crus II ; IC = inferior colliculus; 
LAG = left angular gyrus; LC = left caudate; LHC = left hippocampus; LIPS = left 
intraparietal sulcus; LLFP = left lateral frontal pole; LLG = left lingual gyrus; LMFG= left 
middle frontal gyrus; LOrF = left orbito frontal cortex; LTH = left thalamus (medial); LTP 
= left temporal pole; LvVI = left (medial) vermis VI; 
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Results Time-varying complex network 
with functional phase synchrony

Most frequent
connectivity patterns

Node connectivity pattern
vs acoustic pattern

Highlights
– network patterns follow segmentation of 
the auditory stream
– dorso frontal networks and subcortical 
regions are integrated by the cerebellum 
during the perception of temporal structure
– identification of temporal network patterns 
with novel method: time-varying complex 
networks with fMRI phase synchronization  
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Temporal dynamics of complex networks in the brain
Auditory scene segmentation from network patterns
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Introduction

Methods

Event segmentation is a fundamental task of the human mind in planning, perceiving 
and consciously understanding reality. Segmentation is thought to happen in a 
hierarchical fashion, from low-level processing of acoustic properties, to higher-level 
complex features,  involving bottom-up and top-down neuronal mechanisms.

Data: fMRI data collected for 41 subjects with naturalistic paradigm: free listening/
watching of stimuli (EPI at 3T, TR=2s, 4mm slices, 2mm MNI co-registered).
Stimuli: audio (music, speech, singing) and audiovisual (feature film and music).
Analysis i - network model: time varying complex network computed with seed-
based phase synchronization (Glerean et al., submitted, Fig A ) over 646 ROIs 
covering the cerebral cortex, sub-cortex and cerebellum.
Analysis ii - network patterns in time: the network pattern for each node is 
compared at all time-points as a distance matrix over time (Fig B).
Analysis iii - acoustic patterns in time: acoustic spectral features (Bark scale and 
Mel Frequency Cepstrum Coefficients) are compared for all time intervals (interval 
length = 1 TR) as a distance matrix over time (Fig C).
Analysis iv - pattern matching: single node temporal structure (ii) compared with 
acoustic temporal structure (iii) with Representational Similarity Analysis 
(Kriegeskorte et al., Front. Syst. Neurosci. 2008)  with spearman correlation (p<0.001 
multiple comparison corrected with bootstrap resampling). Significant nodes shown in 
main figure and Fig D & E.
Analysis v - network motifs:  most frequent connectivity patterns for the significant 
nodes from step (iv) using infomap (Rosvall, PNAS 2008, Fig F). In yellow the nodes 
whose temporal patterns follow the acoustic patterns significantly (iv). 
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