1945-2020

Q@7 N

O A%
"/

MECHANICAL ENGINEERING
INDIAN INSTITUTE OF SCIENCE

Observing and inferring the characteristics of a collective
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ABSTRACT

Many experimental studies in the field of complex systems and complex flows involve the use of
computer vision to investigate the underlying dynamics of the agents. Examples include the study
of the motion of an intruder and the grains in granular flows, hydrodynamics of droplet interaction
in microchannels, dynamics of traffic flows, etc. This raises a fundamental question of whether the
‘true’ properties of individuals can be inferred from the measurements made while they are part of a
group. Take for example, large crowds in pilgrimage centres like in Tirupati or Mecca. With limited
information of the dynamic position and velocity of individuals, can one quickly spot those who are
unable to keep up with the crowd and prevent a stampede? In dense crowds, individuals are generally
forced in the direction of their neighbours, even when they are unwilling or unable to move in that
direction. | look at a simple idealisation of this problem—oppositely moving discs—and study how
the collective state of the whole can affect an observer's ability to infer the underlying behaviour of
agents.
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