Neighbourhood gathering methods are commonly required in many real-time simulation

scenarios, such as: crowd simulation and game AI for simulating the vision of the entities;

SPH uid simulation for calculate the forces,density and viscosity interactions; and

particle systems and physics simulation as the broad phase of the collision detection algorithm.

In a naive implementation, it has a complexity of O(n2) required computations

of the neighbourhood gathering algorithm, necessary for the proximity queries of all pair

of entities in order to compute the relevant mutual interactions. In order to solve this

problem, many works propose spatial data structures that subdivide the environment and

classify the entities among the cells based on their position. Although this strategy minimizes

the number of proximity queries to be treated, it is not e_cient when a large number

of particles are grouped in the same cell. This thesis proposes a novel and e_cient data

structure that maintains the entities into another paradigm of proximity data structure,

called NGrid, where each cell contains only one entity and does not directly represent a

discrete spatial subdivision. The NGrid proposal _lls the lack of GPU bounded architectures,

which usually processes all elements in the scene at each frame. Results shows that

the use of the NGrid in di_erent scenarios leads to a performance gain when compared to

traditional data structure.
