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Coherent spontaneous fluctuations (< 0.1Hz) in fMRI
blood-oxygen-level-dependent (BOLD) signal have been
observed for a resting state of the human brain [1-4].
Functional connectivity analysis has identified clusters of
brain areas exhibiting correlated fluctuations [1-4] and
anti-correlation relationship between task-positive and
task-negative areas [2-4]. In this study, we propose a
model explaining the generation of slow fluctuations
zand the organization of the clusters. Based on the slow-
ness and the anti-correlation relationship, we describe the
brain as a network of neural populations which act as
brain areas and prefer one of the two states, UP (active)
state and DOWN (quiescent) state [5], and consider exci-
tation-inducing or inhibition-inducing connections
between brain areas. Without noise, this system can have
multiple stable states in which each area can be in UP,
DOWN, or intermediate state. Presence of noise can make
the system slowly move from one stable state to other and
this is manifested as organized slow fluctuations. We
implement this mechanism using a Wilson-Cowan model
[6,7] with excitatory and inhibitory neurons constituting
the neural populations. The neural activity is translated
into BOLD signal through the Balloon-Windkessel hemo-
dynamic model [8,9]. With various networks with 2, 3,
and 4 nodes, we show that the system without noise can
have multiple stable states which are fixed points, and
observe slow fluctuations and various organization includ-
ing anti-correlated clusters. Similar behaviors are observed
in the cases with random networks and modular networks.
We analyze the functional connectivity in connection with
the underlying networks.
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