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(a) Leaf cutter ants (b) A bee swarm

Figure 2.4: Ant and bee swarms.

(a) Exploring both paths (b) Short path prevails

Figure 2.5: Ant foraging autocatalytic process.

vector represents the insect’s knowledge of direction and distance towards its destination. Bees
are able to compute their present location from their past trajectory continuously and, as a con-
sequence, can return to their starting point by choosing the direct route rather than retracing
their outbound trajectory (Lambrinos et al., 2000; Müller and Wehner, 1988). To construct a PI
vector, the insect does not use a mathematical vector summation as a human does, but employs
a computationally simple approximation (Müller and Wehner, 1988). Using this approxima-
tion, the insect is able to return to its destination directly. More precisely, when the path is
unobstructed, the insect solves the problem optimally. However, when the path is obstructed,


