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The capacity for groups to exhibit collective intelligence is an often
cited advantage of group living. Previous studies have shown that
social organisms often benefit from pooling imperfect individual esti-
mates. However, collective properties can also emerge from the struc-
ture and dynamics of social interactions among individuals, rather than
from enhancement of personal estimates. Using an integrated theoret-
ical and experimental approach (employing computer vision to explic-
itly reconstruct sensory networks among organisms), we reveal that

emergent problem solving is the predominant mechanism by which
mobile animal groups sense, and respond to, complex environmental
gradients. This distributed sensing requires rudimentary cognition and
is shown to be highly robust to noise. Furthermore we demonstrate
the crucial role that uninformed individuals play during consensus
decision-making in collectives, notably in promoting democratic con-
sensus (despite the inability for individuals in many animal groups,
such as schooling fish, to explicitly *vote*) and also enhancing the
speed and accuracy of decision-making. Our results emphasize how
distributed cognition can emerge from dynamical networks of social
interactions among organisms, including humans, and suggest general
principles by which sensing networks may be organized in biological
collectives.


