2.7 FORCE COMPUTATION:

Force computation in computer graphics involves calculating the forces acting on objects within a
simulation or animation. Forces can include external influences like gravity, user interactions, or
physical constraints. Key aspects of force computation include:

1. GRAVITY:
- The force of gravity is a common force acting on objects, influencing their movement or
deformation. The force is typically proportional to the mass of the object.

2. USER INTERACTION FORCES:
- Forces can be computed based on user interactions, such as pushing, pulling, or dragging
objects in a virtual environment.

3. SPRING FORCES:
- Spring forces are used to model elastic behavior, such as in a bouncing ball or a flexible
structure. The force depends on the displacement from the equilibrium position.

4. FRICTION FORCES:
- Friction forces simulate resistance to motion. This is important for realistic simulations,
especially in physics-based animations.

5. CONSTRAINT FORCES:
- Constraint forces enforce physical constraints, such as maintaining the distance between two
connected objects or preventing objects from penetrating each other.

6. COLLISION FORCES:
- Forces are computed to respond to collisions between objects. This ensures that objects behave
realistically when interacting with each other.

7. FLUID FORCES:
- Fluid simulation involves calculating forces related to the movement and pressure of simulated
fluids, affecting the deformation of surfaces.



FORCE SMOOTHING AND MAPPING:

Force smoothing and mapping techniques are employed to refine or enhance the effects of
computed forces in a simulation. These techniques contribute to creating visually appealing
and physically plausible animations. Key considerations for force smoothing and mapping
include:

1. SMOOTHING FILTERS:
- Smoothing filters are applied to force values to reduce abrupt changes or high-
frequency components. This helps create more natural and visually pleasing animations.

2. TEMPORAL INTEGRATION:
- Temporal integration techniques involve integrating forces over time to calculate the
resulting motion or deformation of objects. This ensures smooth and coherent animations.

3. MAPPING TO VISUAL ATTRIBUTES:
- Forces are often mapped to visual attributes such as color, transparency, or
displacement to convey the impact of forces visually.

4. DYNAMIC RESPONSE MAPPING:

Mapping forces dynamically adjust the response of objects based on the current state of the
simulation. This can include adaptive damping or stiffness.

5. USER INTERFACE FEEDBACK:
- Force smoothing can be applied to user interactions, ensuring that the virtual response
to user input is smooth and visually pleasing.

6. GRADIENT-BASED SMOOTHING:
- Gradient-based techniques compute smooth gradients of forces, helping to achieve a
continuous and visually coherent appearance.

7. ARTISTIC CONTROL.:
- Artists and animators often have control over the mapping and smoothing of forces to
achieve specific artistic effects or to match a particular visual style.



