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6Figure 1
 Shrek.time code 00.00.14.69 at a stage where he bites into a pre-deformed object. This simulates biting off a piece as the rest of the animation shows Shrek chewing.


12Figure 2 Route map describing paths to create food attributes




Abstract

The initial idea of exploring a process to simulate the eating process developed from questioning why it has not been shown in current films. While there has been experimentation in different areas such as simulating elasto-plastic materials and fractures in real time,

And interactive Boolean Operations on Surfel-Bounded solids, there has been no previous work in simulating eating process with different food attributes conducted in this area. The ideas centring around Boolean operation and soft body interaction developed from reviewing the work of Muller and Gross physical representation of real world properties in journals. The principal methods were to achieve interaction of two models using soft bodies, springs and a process of Boolean operations consecutively on every mouth bite. Problems posed in carrying out this research were creating a physically realistic representation of the food attributes, Boolean operation erroneous errors during rendering, vertices trapped in model deforming object. The author concludes that this could be an ideal tool for interactive editing for animation for mouth deforming objects in character animations. The significance of the investigation process is that it broadens the progression of character animation to a different level, giving an extra sense of realism and believability to the animations.  
1
Introduction



1.2
Background 

The view from Norman McClaren (Solomon 1987 cited in Wells, 1998 page 10) ‘Animation is not the art of drawings that move but rather the art of movements that are drawn. What happens between each frame is more important than what happens on each frame’. 
Wells describes the computer as a medium for producing forms and shapes and maintains this is less impressive in depicting organic movement. An example Wells uses was Tin Toy, which extends the range of personality animation in a different form. He states “Rarely has a sneeze been so amusing.” This shows immense detail of characterisation in real life where it is seen as unnoticed. This unnoticed observation was the root to progress the boundaries of animation.   

  


In the paper on Interactive Virtual Materials, Muller and Gross, (2004 page 239) state “Today’s interactive graphics applications, such as computer games, or simulators, demand a continuously growing degree of visual realism and technical sophistication.”  Without the technical innovations and tools, the creativity will not grow. 
Muller and Gross (2004 page 239) state that “During the last two decades, physically-based simulation methods tailored to the field of computer graphics have been developed. In the late eighties, Terzopoulos et al. proposed the use of physical models for animating elastic and plastic objects and fracture effects which pioneered the use of physically based models in the field of computer graphics. They used surfaces to represent deformable objects and solved the governing partial differential work focused on the correct modelling of physical effects.  The speed of the simulation was of secondary importance and, at the time, computations were done off-line. In the following years, a variety of new models for linear and non-linear elastic objects were proposed in computer graphics.”
They all illustrate a growing tendency to depict a sense of reality. Each method attempts to find a different route. By an aesthetic look, mood, useful function or process to engage the user and the viewer.   
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Shrek.time code 00.00.14.69 at a stage where he bites into a pre-deformed object. This simulates biting off a piece as the rest of the animation shows Shrek chewing. 
There has been a progression from drawn movements from in between the frames as described in Wells to the animated tin toy a sneezing baby to fully animated and talking Shrek character in the above example. On each example we see an improvement on the old, a progression of new techniques and improving old ones. An example seen in Muller and Gross stating “growing degree of visual realism and technical sophistication” giving the sense of believability only through methods and governing tools which create it. 

In his innovation lecture Notes 1, Dr Stephen Bell (2004 page 3) “By this I mean the failure to distinguish between tools that improve their users’ ability to do pre-existing jobs, and another king of “tool” that are more than “just a tool” because of their role in the creation of a job nobody thought to do, or nobody could have done before.”




1.3
Previous work/review of literature

Muller and Gross presented an approach for simulating elasto-plastic materials and fractures in real time.  Their method extended the wrapped stiffness finite element approach for linear elasticity and combined with a strain-state-based plasticity model. The internal principal stress components provided by the finite element computations. Muller and Gross presented a method to consistently animate and fracture a detailed surface mesh along with the under-lying volumetric tetrahedral mesh. This multi-resolution strategy produced realistic animations of a wide spectrum of materials at interactive rates that had typically been simulated off-line thus far.
In the paper by Breen, Miller, Lorensen, O’Bara, and Wozny, the innovators follow an approach to the problem of generating a simple topologically closed geometric model from a point-sampled volume data set. They refer to such a model as a geometrically deformed model or GDM. A GDM was created by placing a ‘seed’ model in the volume data set. The model was deformed by a relaxation process that minimized a set of constraints that provides a measure of bow well (be model tits the features in the data. Constraints are associated with each vertex in the model that control local deformation, interaction between the model and the data set and the shape and topology of the model. Once generated, a GDM can be used for visualization. Shape recognition, geometric measurements, or subjected to a series of geometric. This was of special importance because of the advent of non-destructive sensing equipment (CT, MRI) that generates point samples of true three-dimensional objects.

Adams and Dutre presented an algorithm in their work Interactive Boolean Operations on Surfel-Bounded solids. Adams and Dutre introduce a fast inside-outside test to check whether surfels lie within the bounds of another surfel-bounded solid. This enables operators to add, subtract and intersect complex solids at interactive rates. Their algorithm is fast, both in displaying and constructing the new geometry resulting from the Boolean Operation. They present a resampling operator to solve problems resulting from sharp edges in the resulting solid. The operator resamples the surfels intersecting with the surface of the other solid. The sharp edges can be represented with great detail. Adams and Dutre believe their algorithm to be an ideal tool for interactive editing of free-form solids.
The work of Rappoport and Spitzy on Interactive Modeling of 3-D solids is an important and difficult problem in computer graphics. The Constructive Solid Geometry (CSG) modeling scheme is highly attractive for interactive design, due to its support for hierarchical modeling and Boolean operations. Unfortunately, current algorithms for interactive display of CSG models require expensive special-purpose hardware that is not easily available.
In this paper they presented a method for interactive display of CSG models using standard, widely available graphics hardware. The method enables the user to interactively modify the affine transformations associated with CSG sub-objects. The application they focus upon is that of conceptual design - a stage in the design process in which rapid, interactive visualization of the model and high-level design operations are of crucial importance, while the objects are relatively simple. 

This method converts the CSG graph to a novel Convex Differences Aggregate (CDA) representation. The CDA utilizes graph re-writing techniques, efficient geometric algorithms on convex objects and a built-in hierarchical acceleration scheme. The CDA rendering algorithm is very simple, takes advantage of standard graphics hardware, and makes efficient use of system resources by splitting the work between the graphics system and the CPU.
On reviewing the work by Sullivan and Fordyce (1988 page 5) shows an algorithm for forward chaining in rule-based production expert systems which makes extensive use of array structures and Boolean operations, to which APL lends itself. Additionally, a short introduction is provided for the reader unfamiliar with expert systems.
In a report by Witkin and Welch (1990 page 243) they present a fast method for creating physically based animation of non-rigid objects. There is rapid simulation of non-rigid behavior based on global deformations. Constraints were used to connect non-rigid pieces to each other, forming complex models. Constraints also provided motion control, allowing model points to be moved accurately along specified trajectories. The use of deformations that were linear in the state of the system caused the constraint matrices to be constant. Pre-inverting these matrices therefore yields an enormous benefit in performance, allowing reasonably complex models to be manipulated at interactive speed.
This project did not implement the method used by Witkin and Welch.
 Exhibit the Fast animation and control of non-rigid structures, summarised to yield benefit in performance for complex models to be manipulated interactively.
The work by Sullivan and Fordyce (1988 page 5) describes an expert system, with algorithm for forward chaining, use of array structures and Boolean operations. This did not seem a relevant journal to consult on this occasion.  
The journal on Interactive modeling of 3-D solids for conceptual design (Rappoport and Spitzy, CA 90089-0781 page 1) looks at stage in the design process which needs rapid interactive visualisations of the model and high level design operations are of crucial importance. This journal does not seem relevant to simulating animation. However, it has related subject on Boolean operations on objects.

In summary Adams and Dutre (2003 page 651) presented an algorithm in their work interactive Boolean operations on Surfel-Bounded solids which provides an interesting investigation into Boolean operations through the use of their algorithms producing fast displaying, and resampling edges which produce sharp edges with no detail loss. Free form solids would benefit through this interactive tool. 
The paper by Breen, Miller, Lorensen, O’Bara, and Wozny states an approach to the problem of generating a simple topologically closed geometric model from a point-sampled volume data set. The techniques called GDM Geometrically Deformed Models start with a simple model and deform the model based on set of constraints. The model grows and shrinks to fit the object within the volume while maintaining a closed simple nature. This is an interesting method of deforming an object with a volume space.  
Muller and Gross attempted an approach for simulating elasto-plastic materials and fractures in real time. Their method of animation and fracture involved a detailed surface mesh with the underlying volumetric mesh.  They presented a new method for real time simulation of a wide range of material effect. Their technique was pseudo linear elasticity model which uses wrapped stiffness approach. They used algorithms combined with high resolution meshes with volumetric low mesh keeping the overall shape. This method was designed for rigid objects and fluids that change their topology because there is no connectivity defined. In this innovation a full system has been created to deform object material with volumetric meshes to simulate physical behaviour with accuracy.

The areas that have been approached by the journals have influenced the project in a similar but different sphere. On reviewing the work by Muller and Gross (2004 page 239) has attempted to create a method of deforming objects with physical algorithm being attached to meshes. In Muller and Gross states that “the main goal of such simulations has been the authentic reproduction of the real world, whereas interactivity has not been a primary focus.” 




1.4
Proposed approach 

Considering the animations that have been recently made in previous film such as in shrek (2001 dreamworks) and shrek2 (2004 dreamworks) and reviewing the journals that have been consulted. An interesting question can be posed; Eating has not been really attempted in Computer animation where objects have not been deformed to a realistic degree. It would appear that industry has not looked at these processes for deformation.

During the initial stages, there will be experimentations of the different areas involved in eating and different food attributes. This would Form a basis to construct the final eating processes. Producing an aesthetic series of animations showing the different food attributes.  
Intention was to create a plugin tool to animate eating based on different food attributes. Applying this tool to any model producing different models with food attributes. Animate the bite with a formed mouth object.    

Main goals would be to achieve a realistic animation of the eating process in different food types. Technical achievement would be to understand what techniques used to produce the animation, personal achievement is the problem solving skill to a difficult problem and creating an approach, to a realistic movement. 

Investigate into different approaches to simulate the eating process. Volume deformation, object shattering, objects collision, Layered geometry objects, and Boolean operations.








2 2
Method








Volume deformation is the technique reported in the journal Geometrically Deformed Models: A Method for Extracting Closed Geometric Models from Volume Data. Its starting point is a simple model based on a set of constraints. The model morphs to fit the object within the volume while maintaining its closed and locally simple nature.

Maya6 the Complete Reference (Meade, Tom and Arima, Shinsaku. 2004. Page 50) illustrates the Nurbs toolset. Non Uniform Rational B–Splines is a mathematical term, description of a curve or surface. Nurbs geometry is infinitely smooth. Nurbs make better curved surfaces.    

Boolean operations are described by Meade, and Arima (2004 page 156)  Two polygonal objects (known as a Boolean Union) can be added, by subtracting one polygonal object from another (known as a Boolean difference), and extracting the areas of two intersecting objects - A Boolean Intersection). 

In Meade, and Arima (2004 page 547) reference Soft bodies review soft body is an object whose vertices be they CVs, polygonal vertices, or lattice points are each constrained to a corresponding particle within a single particle group. These particles can be animated through any of the techniques discussed so far: collisions, fields, expressions, goals, and springs. The result is an object that can deform based on any of these dynamic animation techniques. 

The chapter on ‘springs’ Meade, and Arima (2004 page 548) illustrates the improved amount of deformation control by creating a relationship between the vertices themselves. Therefore, when one vertex is affected by a field or collision, it is capable of pulling another vertex or group of vertices that are connected to it by a spring. This relationship affects the controlled model through the spring’s attributes. The resilience, or bounciness, and dampening are the two basic controls provided by the spring attributes.  

While consulting the maya help documents on ‘soft bodies’, (Appendix I) a basic eating test was created with simple objects and soft bodies attached. A low polygonal deformable object with a formed teeth and tongue were formed. It did not give good deformation on the object so a higher detailed object was used.  This gave a more a realistic look as the teeth pressed into the object.

However, this process raised the question of how to remove points on the object. Lattice deformations, clusters to vertices, sculpt deformers, and Booleans operation. Each had their own way of modifying the object but none really removed vertices entirely from the object. They all merely moved and changed the position of the object’s vertices. 
A bulletin forum was consulted and a brief description was posted on www.Cgtalk forum. Unfortunately there was no response to the question. Perhaps it was not specific enough or there was no one with any advice. The description was illustrated in Appendix II.

Once the operation was created, the Boolean object could only move in one direction to the movement of the mouth. Appendix III, Rappoport and Spitz examples of interactive Boolean operations for conceptual design of 3D solids: (b), (c), (d), (f). Such as Boolean operations on high polygonal object with mouth.
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Figure 2 Route map describing paths to create food attributes
Food types
Apple
This type of food has no deformable type, as the object is not soft throughout. The deformation on this object is minimal and can be reproduced using simple Boolean techniques.   

This has been achieved by creating the deformable object - an apple using polygon modelling. - and affecting mouth objects. The mouth was keyed over time, to simulate biting on this apple. The topology of the apple was deformed by a spherical Boolean object with its size of the mouth. This sphere affected the object at every mouth bite. This is good for continuous biting in one direction. But eating is irregular and not predictable.

Multiple Boolean operations on the deforming apple were applied – multiple spheres for each mouth bite. This would give more control to the animator to edit each bite of the mouth and the affecting Boolean operations on the object.

This animation had multiple spheres for Boolean operations. This was used for every mouth bite.  The apple was polygonally Boolean with these sphere objects. The apple object pivot was centred because the pivot was shared between the apple and the affected sphere. Centring the pivot of the apple moves the sphere on the movement of the apple. 

Toffee 

This food type is malleable and deforms differently to the previous food. This can be stretched to a degree before it separates from the original form. The deformation on this object uses soft body deformation to simulate these properties.

A basic test was done with soft bodies and nurbs cube. This was developed further to a detailed mouth and object movement and particle collision with the teeth objects. In soft bodies conserve is an attribute and was default set to 1. When deformed, the particles moved out of the contained objects. The conserve was set to 0 to keep the particles inside the contained object. This created correct bite movement and secondary tongue movement for toffee deformations to occur. One object was used for keying of the mouth deformation. This lead to vertices being trapped in the teeth of the model. 

Duplication was used to copy the objects with soft bodies. This was done for every mouth bite and then for those bites to be keyed using object’s visibility. This was switched to a copied one. The action was carried out on every mouth bite. This reduced the number of vertices being trapped in the mouth and gave a better effect. However this did not prevent all the vertices from being trapped entirely. One way was during rendering, to split up each mouth bite to a separate clip render. This helped to remove the problem. Then it was connected back together in post production. This overcame the problem of trapped vertices. 

Burger

This food type is soft and bouncy and deforms differently to previous food. The food can be pressed in and it then returns to its original form. It has springy properties and shape which deform differently to the previous food type. The deformation on this object uses soft body deformation to simulate these properties with the use of springs.

In the previous example of nurbs and soft bodies, most of the problems were addressed. Creating nurbs objects with soft bodies with collisions connected with the teeth did not pose any problems. As there were multiple objects together, rather than one formed object, this posed a problem about what happened once the bite took place and which process to use; The Boolean objects or the copies of the same object. Testing each process demonstrated that Boolean objects came out better than the copied object. As the animator has the feature from the previous apple example, he can adjust the movement of the Boolean object on these deformed objects. The nurbs had to be converted to polygons and Boolean operations could take place. 

After nurbs conversion, the use of springs was demonstrated on a nurbs object with collisions from a polygon cube. The springs were attached to the soft bodies of the object and formed a mesh around the deforming object. The attributes on the springs set end weight 1 set to 0 and end weight 2 to 1. This would ensure the deformed object returned back to its original size.  

Shattering was also investigated, but this did not produce a good effect. Maya 6 complete reference shatter will duplicate and break up any type of geometry into polygonal pieces called shards. These shards can be set up to any thickness or be completely solid. This effect provides a quick way to break up an object into many pieces wit ha random, jagged edge. The illustration shows a shattered sphere set to solid shatter after the pieces have been affected by gravity.


This process of separation was formed from a point on the model and fractures around the object. This did not seem a realistic process to divide the object. This failed to give the random and irregularity of natural eating. One last process would be to separate the object manually at every mouth bite point.  This would give a good a realistic effect but would take more time to create and modify.  

Rigid body, reviewed by Maya6 The Complete Reference, states that two types of rigid bodies are used in maya - active and passive. An active rigid body can be animated with fields and collisions. A passive rigid body can have active rigid bodies collide with it but will not react or be animated with the fields.

Rigid body attributes are also useful as there are initial velocity and initial spin, centre of mass, impulse, impulse position, and spin impulse, Mass, bounciness, static and dynamic friction, collision layer, stand in. These attributes are good and would work well for contained solid objects. However they would not work well for elastic and deformed objects to provide a realistic eating process as the forces are governed by physics. 

3
Discussion of results
Reviewing the animations, an overall theme developed about the relationship between passive object and acting object. This is shown in all three animations. 

The first animation shows movement of the mouth and the removed pieces from the deformed object. The animation provides a realistic bite to each Boolean removal. This Boolean removal is also editable for the animator if it is necessary to re-key any animation. One disadvantage in this animation, would be, the time taken for chewing, and for the full modelling of a head for the mouth. There was no detail made in the food by the teeth as they Boolean through the object. It did not show the removed part from the object in the mouth, as the Boolean operation only shows the subtraction of one object from another, or union of objects. 

With regard to toffee animation, this showed an interesting way for a solid to be deformed. The object formed the shape of the teeth in detail. The stretch of the vertices managed to convey an elastic property which seems realistic. The use of nurbs, managed to create this effect. The limitations would be that its nurbs vertices would get stuck in the object and cause vertices to move and distort the deformed object. There is no Boolean operation acting on this animation to remove any sections from the deformed object at the mouth bite. During rendering, the animation was set to each mouth bite and not as a whole animation. 

A possible hazard would be giving the object realistic elasticity and a breaking point to the object as it gets eaten. 

Analysing the burger animation strengths showed a food type being deformed and springing back to its original form before a part of it was eaten away. The springy deformation and Boolean removal provide an opportunity to be edited by the animator. Errors were apparent as vertices were moving through the mouth object at certain points. This animation increases the file size to 65 mbytes which is vast in comparison to the apple file size which is a mere 800 Kbytes. Due to number of Boolean operation be carried out.

The springs which give the objects form, worked well for the effect produced. If this area was to be developed further, there would be different types of spring attributes, providing different properties to the object.  
One of the technical pitfalls to this project was initiating the action of biting into an object. The physical topology removal was difficult to implement. Another method was using the Boolean tool which provides a removed vertices look, based on the affecting object. A further problem was encountered later in the project when the scene file had grown in size, due to the number of operations performed to create an object being affected by Boolean operations and soft body deformations. This has not been addressed on this occasion and is one of the areas which could be developed in the future. 
If the project was to be repeated, the achievements here would be a useful starting point. However, the idea has to be taken further to the maya API and to physically code the operations that have been learnt during the initial stages. It would be useful to investigate the difficulties of topology, and to delve into topology manipulation. Examining an alternative solution to topology manipulation would be substitution. The techniques formed earlier could be adapted, and could apply to any mouth model, and created deformable object. It might be useful to explore the construction of a library of different types of deformable objects with different properties. This could be applied to any formed model. Another possibility is to build a tool plug-in to maya, which would be useful for animation of object deformation using characters. 
Performance of the project revealed the worth of experimentation and ingenuity to achieve a positive outcome. What was not explored fully was the use of the tools used in creating the animations. An understanding of how different approaches are implemented.    
In the proceedings of the “Creativity & Cognition” symposium, Gerhard Fischer wrote regarding design: ‘There is overwhelming evidence that we learn from our mistakes.’

This quote lends itself well to this project as the problems faced were novel and diverse. These posed problems discovering different ways to tackle them using current knowledge. Applying these skills to solve the problems faced, helped in understanding the processes used and what is needed for further investigation. 
Limitations came in different areas. Firstly in The multiple object burger animation the Boolean operations that had been made increased the size of the file considerably. As well as increased Boolean objects produced some erroneous errors while rendering. Parts of the food object would disappear and reappear frames later. Major issues were apparent on rendering out the small animation clips. The university computer server was running slowly subsequently the processing of any operation took longer than necessary.  
4
Conclusion

The results reviewed in this project act as a starting point to a useful tool. Initial stages are small steps in exploring and innovating through an unknown path. The challenge was to establish and ultimately discover if it could be achieved. Discovering what the animations show or do not show, is the route which the project took. The animation clips met the goal for producing different types of food attributes under deformation operations. Aesthetic, technical and personal goal were reached. 
In comparison to produced movies, the process of biting into deformable objects has not been addressed fully. This might be because the process has not yet been attempted or there is no devised procedure for accurate depiction of the physical process, except from live film. Muller and Gross state “Approximations are acceptable as long as they yield plausible and visually realistic results.”

This project has explored this unknown area. The results indicate the need for further investigations into Boolean operations, soft bodies and springs. The next stage to this project would be an investigation into API of maya and understanding the necessary code for the different processes used to create the animations.  It should be possible to devise an improvement on the code. Another area could be the production of a process of applying these techniques found to other objects through maya in a form as a plug-in. Where there would be a table of object types with different attributes to select and attach to the food object. A similar example is illustrated in (appendix IV page 246). 
This would provide a useful tool for animators, especially where they would have been keying every detail in the scene when biting occurs in animations. This tool could progress character animation to a different level, giving an extra sense of realism and believability to the animations.       





































































5
Summary

This project’s starting point was to investigate an unknown area. The author’s aim was to discover eating simulation could be achieved.
The methods included accurate depiction of different food attributes being deformed. The results suggest further investigations in Boolean operations and soft body interaction. The strengths highlighted in this process are object deformation and Boolean manipulation of the surface. Some limitations would be increased size of file due to multiple Boolean operations, springiness of objects, artefacts during rendering. The paper concludes that this would be extremely useful tool for animators in character animation from realistic to cartoon animation. 
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	Soft bodies


You can recreate a geometric object as a flexible object called a soft body. You can use various animation techniques to make the soft body bend, ripple, and bulge like soft objects in nature. 

[image: image2.jpg]This flag is a soft body with the Soft bady flag created by Rob Tesdahl
influence of urbulence, graviy,
and per particle goal weights.




When you make a soft body from geometry or a lattice, Maya creates a corresponding particle object. The particle object is indented under the geometry in the Outliner. The combination of the geometry and particles is a soft body. 

The particle object has one particle for each CV or vertex in the geometry. For a polygonal object, the particles exist at the vertices. For a NURBS object, the particles exist at the CVs and are visible in the workspace.

When a field, collision, or expression moves the particles, the corresponding CVs or vertices move in response to the movement of the counterpart particles. You do not render the particles; they exist only so you can influence the geometry with dynamics. You render the geometry (see Render soft bodies with motion blur for additional information).

Because a soft body includes a particle object, it has the same static and dynamic attributes as a particle object. You can set these attributes the same as for other particle objects.

You can make the soft body trail or move towards a goal object made from the original or duplicate geometry. Using the Paint Soft Body Weights Tool, you can set goal weights on a soft body on a per particle basis by painting on the soft body surface (see Paint Soft Body Weights Tool). 

You can create springs on a soft body to alter its deformations and resilience. If you select only the soft body and create the springs, the springs exist between its particles. You can also create springs between the soft body particles and other particle objects or geometry. See Springs.

Note also that you can emit particles from the soft body's surface or particles. Select the appropriate item before you use Particles > Create Emitter. Emitting from the particles is the same as emitting from its CVs. See Emitters.

Home      Previous Page | Next Page 

Home      Previous Page | Next Page 

Dynamics

	[image: image3]
	Create soft bodies


You can create soft bodies from: 

· polygonal surfaces 

· NURBS curves and surfaces, including curves for IK splines and wires 

· lattices 

You cannot make soft bodies from:

· IK skeletons 

· anything in the underworld of a shape, such as a curve-on-surface 

· trimmed NURBS surfaces, unless you convert them to polygons first 

	Tips
The more CVs or vertices the original geometry has, the more deformations that occur when you apply dynamics to the resulting soft body. For instance, applying a field to a polygonal cube with eight vertices per face causes less bulge and wiggle than one with 16 vertices per face.


To create a soft body

1. Select the object you want to make a soft body. 

2. Select Soft/Rigid Bodies > Create Soft Body > [image: image4]to display the options window. 

3. Set the options in the Soft Body Options window. See Soft/Rigid Bodies > Create Soft Body. 

Home      Previous Page | Next Page 


Appendix II
	[image: image5]

	 

	CGTalk > Application Specific (3D) > Alias Maya 


	[image: image6]
eating process volume deformation using dynamics 


	
	Welcome back Verbatim!
You last visited: 02-22-2005 at 03:56 AM 
Private Messages: 0 Unread, Total 0. 


	[image: image7]

	« Previous Thread | Next Thread » 
	 


	
	Thread Tools [image: image8.png]



	Search this Thread [image: image9.png]



	Rate Thread [image: image10.png]



	Display Modes [image: image11.png]




	[image: image12]02-11-2005, 07:27 PM 
	  #1 

	[image: image13]

	Verbatim [image: image14.png]



New Member

 

Join Date: Feb 2005

Posts: 1 
	eating process volume deformation using dynamics 



I will simulate the eating process with simple objects to get volume deformation, then build on to the simple models with layered geometry. Using maya 6. 

I tried usig soft bodies to deform the objects. This works well for high res objects and the deformation works. But i want to divide the object on the deformed area. 

I was thinking using lattice deformers on the objects used to deform. This could divide the object, i'm not too sure about this. Any adivce into this area would be helpful.
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