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What is the energy of fabric?

 The energy of the fabric is the internal energy the fabric possesses.
 It is made up of 5 parts; Stretch, Repel, Bending, Trellising, and Gravity
 There are also External Energies

Why this project?

Current simulations look wonderful, they are pleasing to the eyes. The problem 
is they are not realistic, they have air resistance but don't have air turbulence. 
Our plan is to make a more realistic simulation.



  

The Energy Function

The energy function is the sum of all the energy of the 5 parts; 
Stretch, Repel, Bending, Trellising, and Gravity

It is represented as:



  

Stretch and Repel

 The string should resist stretching and always remain close to a 
constant length, we call this stretch

 The particles should also not get too close together, we call this 
repel.

 Using the gradient of the tension function of the string, we can 
make sure the string stays about the same length

We want a function that maps the 
figure above for Stretch and 
Repel



  

Stretching Energy Function and it's Gradient

The stretching energy is to the right of sigma, it is represented as:

In order to keep the energies at a minimum, we need to look at the 
gradient of the stretch function:



  

Repelling Energy Function and it's Gradient

The repelling energy is the the left of sigma and can be represented 
as;

In order to keep the energies at a minimum, we need to look at the 
gradient of the repel function:



  

Bending and Trellising

 Bending: This is when fabric twist and turns, we try to keep it at 
a minimum to reflect fabric rigidity

 Trellising: This is when the particles no longer create squares or 
rectangles, but more like parallelograms. 

 There is no discrete bending equation, the 
easiest process to keep the energy at a 
minimum is to find the normal of the 
surrounding planes and compare the angle 
between them with the cross product. If the 
cross product is 0 the angle between the 
planes is 0.



  

Minimum Bending and Trellising Energy

 There is no discrete bending equation, the easiest process to keep the 
energy at a minimum is to find the normal of the surrounding planes and 
compare the angle between them with the cross product. If the cross 
product is 0 the angle between the planes is 0.

 Like Bending there is no equation, but it is easier to computer than 
bending. This time we can just look at the particle mesh and compare the 
r

ij 
values as they should all be equal if not, we compare them to their 

neighbors and change them accordingly with SO.



  

Gravity Energy

 The gravity energy equation is the potential energy equation. 
The only way the gravity equation is at a minimum is when its 
height is at 0. The height doesn't have to be from the ground, 
it can be from any geometric object below the cloth particles.



  

Other Energies

 Air Resistance: This depends a lot on the type of cloth that is 
being modeled, If it is a heavier cloth then it will have less air 
resistance. If it is a tight weave cloth that is very light, like silk, 
there will be a lot of air resistance.

 Air Turbulence: This is caused by the fabric moving the air 
around and making more turbulent air around the cloth.



  

Conclusion

There is still a lot of work to be done to perfect these methods. It is 
a great field to study if you are interested in combining 
Mathematics, Physics, and Computer Science. This is still an 
active field of study that needs great improvements from new 
minds.
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