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Collective motion occurs when a system of self-propelled

units exhibit spontaneous ordered movement. It is ubiqui-

tous in the real world, arising in systems of many different

scales [1, 2, 3]. Here, we approach the topic considering fish

schools.

One major challenge in the field is to capture and quan-

tify the interactions that drive the movement, both at the in-

dividual and collective level. This includes the cooperation

between individuals and the responses to external elements,

such as the presence of walls in a tank. Few works have

tried to address the interactions with the walls, most of them

investigating schools of only one or two fish [4, 5, 6, 7],

finding short-range interactions decaying exponentially.

Here we use the tracking of trajectories of freely swim-

ming fish in an experimental tank. The school consists on

40 individuals of black neon tetra (Hyphessobrycon herber-

taxelrodi) swimming for three segments of 10 minutes of

duration (1200 frames each). We have an example of the

tracking (blue arrows) overlapped with an image of the ex-

periment in g. 1, where the tank walls are displayed as a red

rectangle.

We have analysed quantitatively the experimental interac-

tions of schooling fish with the tank walls and find that wall

forces in a fish school are long-range (see fig. 2), in contrast

with experiments of one or two fish. We trace back the origin

of the long range interactions to the transmission of informa-

tion across the school. Moreover, we employ the interactions

observed to build a random walk model of schooling fish in

a tank and reproduce some key features of the system.

Fig. 1. The experiment consists on 40 black neon tetra free

swimming in a tank. We display in blue arrows the tracking

of the frame and in red the tank walls.

Fig. 2. (a) We analyse the dependence of the wall interac-

tions with the fish coordinates (x, y) and orientation θ with

respect to the wall. (b) We find the wall interactions (mea-

sured by the acceleration of fish ~a) to have a relevant influ-

ence at any point in the tank.
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