2.6 COLLISION DETECTION:

Collision detection is a crucial aspect of 3D graphics and simulations, ensuring that objects interact
realistically by detecting when they intersect or collide. Key considerations for collision detection
include:

1. BOUNDING VOLUMES:

- Bounding volumes (e.g., spheres, boxes) are used as simplified representations of objects.
They facilitate quick initial checks for potential collisions.

2. COLLISION ALGORITHMS:
- Various algorithms, such as bounding box collision, sphere-sphere collision, and mesh collision
algorithms, are employed based on the complexity of the objects.

3. CONTINUOUS VS. DISCRETE COLLISION DETECTION:
- Continuous collision detection considers the entire trajectory of moving objects, while discrete
collision detection checks for collisions at specific points in time.

4. RESPONSE TO COLLISIONS:

- Upon detecting a collision, the system needs to respond appropriately, which may involve adjusting
object positions, updating velocities, or triggering specific events

5. SPATIAL PARTITIONING:
- Spatial partitioning techniques, like octrees or spatial grids, help optimize collision detection
by narrowing down the search space for potential collisions.

6. COLLISION DETECTION IN PHYSICS ENGINES:
- Physics engines often include specialized algorithms and data structures to efficiently handle
collision detection in simulations and games.

7. RAY-CASTING:
Ray-casting is used for detecting collisions along a ray, allowing applications like ray-tracing for
rendering and intersection testing

SURFACE DEFORMATION:

Surface deformation in computer graphics refers to the manipulation or transformation of the shape
of surfaces or objects. This process is crucial for creating realistic animations, simulations, and
visual effects. Surface deformation techniques are employed to simulate various physical
phenomena and user interactions. Key aspects of surface deformation include:



1. MESH DEFORMATION:
- Mesh deformation involves modifying the vertices, edges, or faces of a 3D mesh to achieve a
desired shape. This is commonly used in character animation and shape modeling.

2. LATTICE DEFORMATION:
- Lattice deformation involves using a control lattice to manipulate the overall shape of an

object or a section of a mesh. The lattice provides a way to deform the geometry indirectly.

3. SKELETON/BONE DEFORMATION:
- Skeleton or bone deformation is often used in character animation. A hierarchical skeleton is
attached to a character's mesh, and movements of the bones deform the mesh accordingly.

4. BLEND SHAPES (MORPH TARGETYS):

- Blend shapes involve creating multiple predefined shapes (morph targets) and interpolating
between them to achieve smooth surface deformation. This is commonly used for facial
expressions.

5. PROCEDURAL DEFORMATION:
- Procedural deformation involves using algorithms or mathematical functions to deform
surfaces dynamically. This can simulate natural phenomena or create artistic effects.

6. CLOTH SIMULATION:

- Cloth simulation techniques deform surfaces to mimic the behavior of fabrics. This is used in
animations, gaming, and virtual environments.

7. FLUID SIMULATION:
- Fluid simulation deforms surfaces to replicate the movement and interaction of liquids. This is
utilized in visual effects and animations.

8. SOFT BODY DYNAMICS:
- Soft body dynamics simulate the deformable nature of soft objects. This can include deformable
characters, rubbery materials, or other flexible structures.






