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Preparing a model for animation
Retopology
[image: ][1]
Retopology is a process that comes in the later stage of 3D modelling, which helps prepare the model to be rigged and animated [2]. The retopology process involves taking a pre-existing high-quality model; then refining and optimizing the model’s mesh, so its topology is clean enough to help keep intricate details of the model intact during deformations that occur with animations [3].
In video game design, retopology is a technique used to optimize character and environment models by reducing the number of polygons present in the current scene, level, or environment. The process involves taking a high poly model - which includes more details such as scars, wrinkles, and dimples that require more polygons to create - and creating a new mesh with a lower polygon count that is optimized to have the same details baked onto it, therefore giving a lower polymodel with the illusion of detail from the high poly model.
In layman’s terms “Retopology is when you take your high poly sculpt, and you use it to create a low poly mesh that will be actually used in game.” [4] (or animation).
There are several 3D modelling programmes available, such as Maya, Blender, Zbrush, and Topogun, that allow you to retopologize a model. Each of these programmes has its own set of retopology tools. For example, in Zbrush, you could use a combination of "Polygrouping", "Dynameshing", and "Zremeshing". However, I believe that this method overcomplicates retopology. It's better to use software that specializes in retopology, such as Topogun.
Retopologizing a model is an essential step in the 3D modeling process. Maya's quad draw tool is widely used for retopology as it offers more control over the number of polygons and the placement of new topology. To use quad draw tool in Maya, you need to make the high poly model's mesh a "live" surface. Once you have activated the surface, select the quad draw tool and begin creating new topology that will snap to the high poly model, creating a new mesh. After creating the mesh, you can refine it further to ensure it is animation-ready. [5].
Rigging & Skinning
[image: ][6]
“Character rigging is a technique used in skeletal animation where you add control to a model. It defines the range of movement for a character or object to define its actions, gestures and movement.” [7]. This is done by connecting a series of bones to a 3D model, to manipulate the model into a desired position [8].
To rig a model, first you must make a skeleton, which essentially is a replication of human bones [9]. Next, you’ll have to skin the model; which can be done by pressing the “Bind skin” button.
Now that the "skin" of the models has been attached to the skeletal rig, you have the ability to control the models' movements by adjusting the nodes between the bones on the skeletal rig. To have more precise control over your rig, we can consider adding IK handles and controllers.
“IK handles” stands for inverse kinematics handles and is usually used in rigging for parts of the model that usually bend, such as the arms and legs [10]. IK handles can help with controlling the joints that move in relation to one another.
In order to create an IK handle, you need to select the IK Handle tool first. Then, click on the starting point of the limb, such as the left shoulder joint, and shift-click on the ending point of the limb, such as the left wrist. This will create an IK handle between the left shoulder and left wrist, making it easier for you to control the left arm of the rig and achieve smoother movements. [11]. 
With the model rigged and skinned you may notice some incorrect deformations when moving the model. This can usually be fixed with weight painting, which is the next step of preparing the model for animation.


Weight Painting
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“Weight painting is the process of assigning weights to each vertex of the mesh, indicating how much influence each bone of the skeleton has on that vertex.” [13]. This weight can then determine how much the mesh deforms when the skeletal rig moves, translates and/or rotates [14].
Maya has a weight painting tool that I’m a little bit familiar with, but haven’t really tried; so I’d probably stick with Maya for the weight painting process. To weight paint in Maya you’ll need a fully rigged and skinned model. Then you can open the weight painting tool and begin weight painting by selecting a joint in the joint menu (it’s worth mentioning that you can mirror weights on the model) [15].
When you activate the weight painting tool, the model should turn black. As you begin painting on the weights, the areas you paint will turn white, and gradually fade out. This indicates that there is less weight, meaning less influence on that particular area of the model. You can adjust the amount you paint by controlling the value and opacity settings. [16].
After correctly weight painting the model, any abnormal deformations should be eliminated, allowing for animation to move freely without deformations.


Animation
[image: ][17]
When creating an animation for a character or an object, it is essential to follow the fundamental principles of animation to ensure that the final result looks believable. Disney's 12 principles of animation provides an excellent reference guide, covering key factors and elements that can significantly improve the quality of the animation. By applying these principles, you can create animations that are fluid, dynamic, and visually appealing. [18]; for example:
Squash and stretch: This technique gives the illusion of weight, flexibility, gravity, and mass, while the model's volume remains constant during squash and stretch animations. [19].
Anticipation: “Anticipation helps to prepare the viewer for what's about to happen. When applied, it has the effect of making the object's action more realistic.” [20]. T This could be achieved by having the character crouch and wind up before jumping..
Secondary action: Adding a secondary action to an animation can add more depth to a character's movements. However, it's important to keep the secondary action subtle, so that it doesn't draw attention away from the main action. A good example of a secondary action could be slight hair movements when a character moves their head. [21].
When animating an object or character, the 12 principles can be a useful reference guide which I will refer to frequently.


Proposal

I propose to prepare a character model for animation. The process will involve retopology, rigging, weight painting, and testing the model through animation. 
For retopology, I will use a character model which I have been working on since the summer of 2023. Once the model is retopologized, I will create a skeletal rig, followed by weight painting to ensure that the areas deform correctly after the rigging process. Finally, I will create a short animation using the model to demonstrate that the character model and rig work effectively.
To showcase the full range of motion for the character model, I will create a walk cycle animation. However, I plan to emphasize the walk, similar to a catwalk strut. This will allow me to include head, chest, shoulder, and hip movement, in addition to the leg and arm movements.















Additional Research & Inspiration

Additional Research - Retopology
For retopology I’ve watched several hours of tutorials due to the subject being quite extensive and complicated. But the tutorials I found to be useful are all from a Youtube channel called “Flipped Normals”[22], below you can find links to the videos I found to be most helpful.
[image: ]
Retopology for beginners: https://www.youtube.com/watch?v=xpDWta5O3n8 [23]
[image: ]
How to retopologize the body in Maya: https://www.youtube.com/watch?v=_TYOgI9kJtU&t=1179s [24]
[image: ]
How to retopologize a head in Maya: https://www.youtube.com/watch?v=9N4rG5qHWgk&t=157s [25]
I was also able to get my hands on some books that helped with the flow of the retopology, to ensure the model moved correctly with little to no deformations. The three books are written by Uldis Zarins and are called “Anatomy of facial expressions” [26], “Anatomy for sculptors – Understanding the human figure” [27] and “Form of the head and neck – anatomy for professional sculptors” [28]. These books helped explain the flow of topology on a character, and where the topology should sit on complicated areas such as the face, shoulders and hands.
Additional Research - Rigging and skinning
Last year, I was introduced to animation and learned about rigging, which I am quite comfortable with now. Although I referred to a few tutorials to make sure that I didn't miss anything while creating my rig, I was able to place the bones, controllers, and other components in their correct position.
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The youtube channel “Dikko” [29] has a playlist on how to rig a character model: 
https://www.youtube.com/playlist?list=PLL3OEv6vd5VBh8vnehdnp2ITpE0q8jAeo
[30]
The youtube channel “Academic pheonix plus” [31] also had some great videos on rigging a character.
Additional Research - Weight Painting
I knew weight painting was probably going to be the hardest part of this assignment for me, as it’s something I haven’t done before. So, for weight painting I looked at more in-depth videos that really went into detail on the specifics of weight painting; such as, how each bone has a value that effect the vertices which essentially controls the mesh (or skin).  Here is a good in-depth tutorial video that I mainly used as my reference for skin painting.
[image: ]
Link: https://www.youtube.com/watch?v=4cBlRF_dr90&t=944s [32] 
Additional Research - Animation
For the animation, I knew that I wanted to create a walk cycle with exaggerated movements to resemble a catwalk strut. To accomplish this, I decided to start with a basic walk cycle as the foundation. Typically, I prefer to begin my animations using the pose-to-pose method. This method allows me to examine 2D sketch animations to determine the necessary poses for my character. Below is an example of a pose-to-pose 2D animation.
[image: ]
Animating walk cycles: https://www.youtube.com/watch?v=2y6aVz0Acx0 [33] 
I personally find it helpful to refer to 2D animations when creating poses. The reduced dimension and details allow for a quicker understanding of where each limb should go. Additionally, combining this method with video references of people walking helps to ensure continuity and a smooth transition from pose to pose.
[image: ]
Female standard walk: https://www.youtube.com/watch?v=G8Veye-N0A4 [34] 
Once I'm satisfied with a walk animation cycle, I'll begin to exaggerate movements to make the animation look more like a catwalk strut. Below are some videos that I'll likely reference.
[image: ]
Kylie Jenner model walk vs normal walk: https://www.youtube.com/shorts/ojWLABd5Cxc [35]
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Coral Swimwear Fashion Show: https://www.youtube.com/watch?v=Mbwq_iacaVg [36] 
[image: ]
Gigi Hadid – Top 10 Runway moments: https://www.youtube.com/watch?v=G0pdUtfq1pI [37] 

















Showreel

Showreel Link:
https://www.youtube.com/watch?v=PIDeVmn4-xs
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Outcome

1. I believe the retopology was successful; reducing the polycount from 42.617 million to 19,677. The mesh is now optimized for fluent animation without deformations.

2. I am pleased with how the rig turned out. At first, I struggled with the controllers and constraints, but after watching a few tutorial videos, I was able to get the model's rig up and running smoothly.

3. Unfortunately, I was unable to paint weights on the model. When I moved the rig for deformations, I couldn't see any deformations. I'm unsure whether this was due to the rig, model, or topology. 

4. Although some parts of the animation may be slightly off, I am satisfied with the overall outcome. By using the 12 principles of animation, I believe I have successfully captured the essence of a catwalk strut, and with some more fine-tuning, the animation can be improved even further.
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