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Go to NetLogo’s models (� HYPERLINK "http://ccl.northwestern.edu/netlogo/models/" �http://ccl.northwestern.edu/netlogo/models/�)


Scroll down and select the Termites model from the Biology section.


Select ‘Run Termites in your Browser’. This model is based on termite woodchip-collecting behaviour.


Press setup to create the termites (white) and wood chips (yellow).


Press go to make the termites move. When a termite collects a wood chip, it changes colour to orange.





You should soon notice that as the termites go about their business, the yellow woodchips are being formed into piles.  Eventually, the chips will form a single pile.





In this model, each termite follows a number of simple rules:


wander randomly


if you bump into a wood chip, pick it up and continue to wander randomly


if you bump into another wood chip, put the chip you are carrying onto the ground next to the other one and continue to wander randomly





Emergence


The final surprising arrangement of the woodchips could not be predicted from a knowledge of the system ie the termites and the rules they follow.  These unpredictable results are considered to be emergent behaviour. Likewise, traffic jams emerge as a property of many vehicles (cars, bicycles, aeroplanes) but are neither inherent, nor predictable, in any one vehicle.








Go to NetLogo’s models (� HYPERLINK "http://ccl.northwestern.edu/netlogo/models/" �http://ccl.northwestern.edu/netlogo/models/�)


Scroll down and select the Flocking model from the Biology section.


Select ‘Run Flocking in your Browser’. This model is designed to imitate the flocking behaviour of birds in flight.


Press setup to create the birds.


Press go to make the birds fly.





You should soon notice that the random arrangement of birds is replaced by a more ordered arrangement as the birds form and reform flocks of different sizes.





In this model, each bird follows a number of simple rules:


alignment:  fly so that you move in a similar direction to nearby birds


cohesion:  move towards other nearby birds (unless they are too close)


separation:  turn to avoid other birds which get too close





Self-organisation


The flocks appeared spontaneously without the intervention of a leader. Each bird followed the simple rules telling it how to interact with its neighbours, and an organised structure resulted.











Emergence – termites














Self-organisation – flocking birds





























