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Abstract

Biologists Craig Reynolds was proposed in 1987 by a very influential birds gather model and thus
we can come to the conclusion of the four movement principles of discrete cluster: collision
avoidance, speed matching, center gather, and inertia factors. In the study, the particle swarm op-
timization is initialized to a group of random particles, and then we find the optimal solution
through iteration; in each iteration, the particles update themselves by tracking two extreme val-
ues. Therefore, according to the four movement principles of the cluster, the weights of each di-
rection are obtained, and the data model of the individual motion direction can be set up to update
the motion state. Among them, through iteration, we can analyze the characteristics of individual
fish swimming, and then promote the influence of individual fish on individual fish movement.
Based on the particle swarm optimization algorithm, the initializing model of individual dolphin
and sardine group was established to simulate the movement relationship between individual
dolphin and sardine group. In the same way, we have consulted the data to develop a strategy for
dolphins to round up sardines: in brief, it is very particular about the formation of soldiers. The
soldiers are divided into several ways, some of which have a pocket-shaped encirclement. Some of
the dolphins act as “catch-ups”, and the prey is Drive away from the circle to prevent the sardines
from spreading and fleeing. In this paper, we combine the particle swarm algorithm and the
swarm motion model to realize the mating behavior of dolphins. Set up dolphins to search for food
in a three-dimensional target space; group size is n; suppose the leader’s position in space is x,;

movement speed is v, . The best food location that the leader found in space is recorded as p,

targeting the optimal location for searching for food. Adjust the position xff“) of the information

owner at ¢t + 1 and the direction of motion vi'“) :

t+1 _ t t t
v —w*vk+c1r1(p,—xk)+c2r2(pg—xk)

+1 _ .t t+1
X, =X +vk

According to this, the interaction between dolphins can be analyzed with particle swarm optimi-
zation algorithm, and the simulation can be carried out with MATL
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Figure 1. Normal distribution of sardine speed
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Figure 2. Normal distribution of dolphin velocity
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Figure 3. Schematic diagram of the effects of individual dolphins on fish movement:
(black spots are sardines)
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Figure 4. Schematic diagram of the effect of interacting dolphins on fish movement: (black spots are sardines)
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Figure 5. Schematic diagram of the range of fish visual capabilities
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Figure 6. The swimming direction of the next sardine
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Figure 7. Schematic diagram of the internal scope of the population model
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Figure 8. Dolphin predation range and sardine escape
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Figure 11. Dolphins looking for entry points
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Figure 12. The first iteration
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Figure 13. Repeated multiple times
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