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Exercise 2.1 (Swarm Formation Programming, 4+4+2)

Your task in this exercise is to implement some of the swarm formation algorithms by Sugi-
hara and Suzuki.1 For your convenience, an implementation template (ex02/formation.py)
is already provided in your group’s repository. The idea is to control the whole group of
agents using the keyboard. Currently, the user can instruct all the agents to randomly walk
around (by pressing W), or to freeze (by pressing SPACE). Furthermore, it is possible to
select and deselect agents with the mouse. Selected agents can later be used as designated
corner agents of a polygon.

(a) Implement the Circle and Fillcircle behaviors. The user should be able to trigger
them by pressing respectively R and F on the keyboard.

(b) Implement the Contraction and Fillpolygon behaviors. The user should be able
to trigger them by pressing respectively C and P on the keyboard (e.g., after having
selected the corner agents – which will remain on their places – from a circle of agents).

(c) Implement some collision avoidance behavior. Your solution needs not to be optimal.

Exercise 2.2 (Simulation Experiments, 5)

Consider the following set of parameters: ControllerType (UnicycleController, Differential-
Controller), N (number of agents), D (diameter of the circle), δ (tolerance), and V (number
of vertices of the shape, if applicable). Write down five hypotheses about how you think
the systematic variation of some subset of the parameters affects the behavior of the swarm.
Run simulations and describe your observations. Can your hypotheses be confirmed?
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