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reference for doing any kind of animation. In addition, this simple action of bouncing 

ball simulation indicate the principles of animation such as timing, squash and stretch, 

arcs, volume and weight. 

Timing Throughout a Bounce 

Figure 1.2: Timing throughout a Bounce by Webster (2005) 

From Figure 1.2, timing of the ball bounces can be noticed by the way in which 

there are more drawings at the peak of the arc than there are during rising or falling. 

This affects the speed of the ball, slow at the top and faster when up and down. But, 

different weights move in different routes and different way of bounces. As stated by 

Webster (2005), the dynamics of a thrown object are not only determined by the force 

applied to it to make it move in the first place, but also gravitational forces. This gives 

us a particularly distinctive arc. A further aspect we need to consider is that an object is 

a source of stored energy and that energy can be released in a number of ways. Falling 

objects release their energy, at least some of it, which is to say they bounce or move off 

in other directions. We can see clearly through examples of how the energy within a 
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falling object is expended. The height of a bouncing ball is determined by the height 

from which it is dropped. The higher the position the ball falls from, the greater the 

height of the bounce. 

Last but not least, realistic bouncing ball simulation showed the significance in the 

animation that a lot of physical measurements are required. In realistic-bounce animation, 

however the most important aspect of the principle is the fact that an object's volume 

does not change when squashed or stretched. As real objects, the realistic motion of a 

bouncing ball needs to be considered with the bounce characteristics, and they are mass 

(m), acceleration (a), velocity (v), time (t) and gravitational force (F). This can be 

determined by laws of motion, Newton's laws of motion, and Hooke's law. According 

to Ross (2006), the dynamics of a collision can be determined between a ball and 

another object, in principle, from the initial conditions and the functional form of the 

force acting on the ball. If the collision is elastic, it can be determined by Newton's laws 

of motion, F=ma and Hooke's law, F = kx, where x is ball compression if the force 

acting on a ball and the collision is elastic and the springiness or rigidity of an object is 

k. The collision of a ball always involves some loss of energy. The coefficient of 

restitution (COR) has been measured for many objects and surfaces on the energy loss 

when the force acting on a colliding ball. 

Based on physical inotion regarding numerical simulations, an algorithm 

formula for fast and physics-based accuracy simulation will be developed, in which the 
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