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For this project I will be making 4 short clips using 3D animation that focus on different combat actions that will help me practice those movements, ready for the Independent Project. These clips are labelled by their contents, to include; Archer, Greatsword, Polearm and Graceful Gestures.
I have chosen to animate these subjects specifically because my independent project features similar weapons and movements. Studying the principles required to properly use these weapons can also help me further understand momentum & weight and assist with future projects beyond university. Additionally, I do not yet have much experience with characters with constrained props, so this will build upon my existing knowledge.
Each of the clips has its own underlying concept for me to familiarise myself with: 
Greatsword is about understanding weight and follow-through, due to the character’s use of a large, heavy sword. 
Archer is about camera movement and exaggeration, as the titular Archer uses a bow in an exaggerated fashion, with over emphasised movements and camera angles. 
Graceful Gestures focuses on posing and characterisation from how the character displays their superior presence with the use of framing and phrasing. 
Polearm is an experiment in cloth physics and flowing movements: The character model has a duo of ribbon-like capes on its shoulders and a long tail, plus its movement involves a slow walk that flows into a polearm thrust, followed by a downward swing.
The rigs for these characters came from withthewill.net [1] and are specifically character models taken from various video games in the Digimon franchise.  Some of these animations have specific influences, for example the combat style of Polearm is based on Jing Yuan from Honkai Star Rail [2] and the weighty swings for the Greatsword are meant to be reminiscent of Knight Artorias from Dark Souls [3]
Each of the Character rigs use Forward Kinematics (FK), so I will have to keyframe every bone in order to bring the models to life. I would prefer Inverse Kinematics (IK) but that would require the complete remaking of their rigs and weight paints performed in Maya.
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[image: ]I started by storyboarding each clip, where I considered the capabilities of each rig, how they could move naturally and give a sense of dynamism in the sequence. I intend to further this by using a variety of shot types, which are visible in Archer and Polearm.
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Links to files here: https://uowtsd.sharepoint.com/:f:/t/ADVCHARACTER23_GRP/EikogwbgEq1Ko2zvByQyuzgBve4WYOaBHt00nyrB95pLBg?e=IHJPW2 
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Once Storyboarding was complete, I started setting up each model in Maya so I could begin animating.


[image: ][image: A cartoon of a person with wings and purple and white objects

Description automatically generated]For each model I had to convert them from .dae files to .fbx, so that I could import them into Maya. They all came fully textured and rigged, only needing their textures applied in the Hypershade menu. I moved each of the rigs into a neutral pose close to their starting frames, then began animating Archer. 
Archer has 8 wings and 3 long pieces of fabric, all having their own bones to work with. Initially I wanted to apply cloth physics to the ribbons on the arms, which unfortunately was not possible in Maya either due to the fabric being rigged, or directly being part of the model’s topology. 
Upon setting up the rest of the characters in their respective files, I began keying out the movements here. However, I quickly learned that these FK models come with a major downside, where the pelvis is the absolute root of the rig, meaning it cannot be moved independently of the rest of the body. For Archer this was not an issue, as there was not much movement needed for the hips, but the movements that were required meant I had to individually key every single bone in the rig to match the hip’s movements, which lead to the animation taking much longer than anticipated. Once the model’s keyframing was complete, I created a simple background using a flat plane, then created a simple arrow for the character’s bow, keying it to match the character’s actions. 
After all keyframes were set, I began looking at how the sequence looked in renders, but due to the more visible edges and creases on the models topology, I wanted to try applying a toon shader to the model and make the character stand out more against the background. I played around in the settings until I was satisfied, as the default settings create massive outlines that covered up most of the model, so I reduced the size of the outline and made the shader only apply to the outer edges of the character, then completed the rendering process so I could assemble the sequence in Adobe AfterEffects.
Video link here: https://youtu.be/OOmF5mhv6W8 
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Greatsword seemed to be the most straightforward of the 4 models due to having the lowest number of additional appendages, but it had some quirks that were challenging to get used to. The sword itself is parented to the base of the rig, rather than the hands and the bones were at odd rotations in the resting pose, which meant something simple as bending an elbow or knee was difficult, but not impossible. After setting the character into a suitable starting pose, I moved on to prepare the remaining models.


[image: ][image: ][image: ]
I was looking forward to animating Polearm more than any of the others, especially since the model itself was well made and had an interesting structure. The weapon was attached to the right hand and the capes and tail were rigged the same as Archer, so I couldn’t apply physics to them. My one worry were the legs, as due to their digitigrade shape they would be unusual to work with in FK.











Graceful Gestures (GG) had the rig structure I was most used to, sans the twelve wings and waistcloths, which was why it was intended as more of an experiment into posing and characterisation than the other sequences. Setting up each of the wings was tedious, as each one had different angles they needed to be rotated at, so they had to be moved and keyed individually. I had planned for this, as my storyboard only required them to move twice, the rest being focused on the character and props.

[image: ][image: ][image: ]
The Archer animation made me realise that the extended workflow caused by the pelvis root would be much more troublesome for the other animations, which required much more movement to get the desired results. This would make my work much more difficult than it needed to be, so I decided to come up with either a workaround or backup plan.
By pure chance, I happened upon a solution while browsing social media, a plugin for Blender called Rigi-All [3], that allows one to turn almost any existing rigged model into an IK rigged one. I had already intended on learning Blender to help me in Independent Project, so I took this opportunity to start the process. From here on I will document this learning process.

[image: ]As I had already completed Archer, I continued by attempting to convert Greatsword into an IK rig using Rigi-All. This process involves assigning existing bones as the corresponding limbs and sections as demonstrated in the online tutorial. However, I was unable to get Greatsword to generate any IK controls, which I believe was due to the base model lacking shoulders and a neck bone. I decided to forgo this rig and instead focus on the remaining two sequences, so as not spend excessive amounts of time forcing this rig to work.
[image: ]
I had much more confidence in GG’s compatibility with the software, as it had all the essential bones the software would look for.
This confidence was not misplaced, as the rig fully generated on my first try, with only a few issues that I could easily fix. 
[image: ]The rig generating flat on the Y-axis was solved by applying the rotation of the character mesh as a default (apply rotation as Delta in the object menu), then generating the rig as normal. The wings and cloth controls appearing as diamonds was due to them being the default shape for additional controls in the rig. This is fixed by defining the shape each bone will take in the controls before generating the rig.
[image: ]There was only one issue I could not find a complete fix for that I discovered when trying to pose the model’s legs, they would bend backwards, as the knee control poles were generated behind the knee rather than in front [4]. To fully fix this, I would have had to start the whole conversion process again, so instead I rolled the tweak bones of the legs, which allowed proper leg bending so long as the knees don’t rotate too far to their left.
[image: ][image: ][image: ]
[image: ]After learning how the software generally worked, there was only Polearm left, but I was concerned it wouldn’t generate a rig like Greatsword, due to its lack of shoulders. However, like GG it generated a full rig on the first attempt, with the legs functioning even better than I expected. After assigning the additional control shapes, I encountered my first problem, parenting the mesh to the new caused the mesh to shrink, where moving the controls caused stretching and tearing. I was unable to find a proper cause or fix for this online, so as an improvised fix, I scaled the mesh to fit the controls after parenting, which made it function as normal.

Unfortunately, that was the only issue I was able to fix, as I encountered the second problem after testing the limb controls. The control poles for the elbows were generated to the sides of the rig, so they would not bend correctly, even when I applied the same method I used for GG’s knees. This again meant I would have had to restart the whole process, which at that point was no longer a viable option, so I had to do without this sequence. 




Upon attempting to bring my completed rig for GG back into Maya, I learned that IK controls created in Blender are not possible to bring into Maya, which meant I had to animate and render in Blender [5].


[image: ]The actual process of animating in Blender is very similar to Maya, I animated like normal after learning the different controls. Although I was somewhat limited with the knee restrictions, I worked around them to make the sequence.

[image: ]
[bookmark: _Toc155884566]While animating, I realised I could roll the wing bones on the original FK rig, which would allow me to use the symmetry tool to pose them with the IK rig, rather than individually posing all 48 bones. What I didn’t realise was that regenerating the rig with these improvements would completely reset it, keyframes and all, and the undo command caused the file to crash. Upon reloading, I quickly found that the knee breaking issue had returned much worse, with the leg being completely unable to rotate without tearing. 

I decided to cut my losses there, as I now was unable to salvage the rig or its keyframes and completely restarting the sequence was out of the question.

Conclusion
This project became a lot more complicated than I had initially anticipated, but that’s not a bad thing, since it allowed me to find new resources and learn new skills that I wouldn’t have found if everything had gone smoothly from the beginning. For example, I began learning Blender earlier than I planned, which opens a new avenue of tools I can take advantage of both for coursework and personal practice, also I learned more about how IK and FK rigs function and the work that goes into making them, useful for making my characters in Independent Project and beyond. This project was smaller in scope than I planned, due to the reduced number of sequences I produced, but also gave me a better sense of what to expect when working with models sourced from the internet, not all of them will be exactly what I want them to be, so I must be prepared for that in future. This was a learning experience, one with many setbacks, but very useful for helping my understanding of Maya and Blender’s systems, advantages and limitations.
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