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Introduction
For this assignment, we were tasked to create animation material between 20-30 seconds in length, finding a way to tie this assignment in with our independent projects that we will be working on for the rest of the academic year. 
[bookmark: _Int_tmoAG6ZR]For my animation, I initially planned to do some more creature animation that I had done as part of the animation reel from the previous year. This would have lent itself well to my independent project, however, I changed my mind later as, thinking forward to going into the industry in the future, I would like to have some more character animation in my showreel. I however chose to link this back to my independent project through the learning and use of particle effects to create a blast of fire. Not only this but I wanted to challenge myself by having one acting-heavy clip for the duration of 20-30 seconds with a few different camera angles. I also wanted to animate two different characters interacting with one another as this is another thing outside of my comfort zone. From this, I knew that I wanted to use what I had learned from my character animation assignment from last year and bring in some more gestural animation to enhance the performance of the characters.
[bookmark: _Int_zRYMlkF2]One more thing that I want to do for this assignment is work on filming and using references for the animation as I haven’t approached working on animations in that way before and I feel it will be beneficial to learn how to help create more believable movements when working on my independent project animations.
Preproduction
Planning
Before animating, I knew that I wanted to find some audio to work with for this animation. When searching, I found this clip from The Lord of the Rings that would work well with what I had in mind. [1]
[image: ]
I took the audio and clipped some of it using Audition to make it a suitable length as well as adding a fireball sound effect to help support and emphasise the performance of the characters. I also downloaded any necessary rigs and props needed within the shot and put them into Maya using referencing to make sure that the scene file would be able to be used with efficiency. I also made sure to use rigs from the same place, in this case, the same 3D artist, as they will look better in the same shot, using the artist’s style, making it more appealing when putting it on a demo reel. [2] I went and did a technical layout and added some cameras ready to figure out compositions for shots before screenshotting the camera shots and putting them into Photoshop with the audio in a considerably basic storyboard.
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Storyboard
Once this was done, I drew some rough animation for the characters in the scene to get a basic idea of how they would move. Using this method gives me more of a foundation to work from with both filming reference and getting a basic idea of the character’s personalities with only a few sketched drawings.
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Filming Reference
For filming references, I first went and researched how is the best way to film references for animation. From what I found, the best way to go about it is getting similar camera angles to how they are set up in the scene, having decent lighting, making sure to wear brightly coloured or light-coloured clothing that makes it easier to see limbs and using realistic props to your advantage to get a more believable performance. [3]
From this research I went and set up my camera in a well-lit space, using a tripod to keep my phone/camera steady and filmed multiple takes of the different shots, keeping in mind the characters when acting it out. Another tip that I found when researching was to have different takes where the acting is a bit more extreme or where they are doing a different action to give me more variety for splicing the reference material together, ready for animating. [4]
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The reference that I managed to film was then put into Premiere and compiled it with the correct timing. I pulled some of the motions that I had found interesting like the hand movements, especially in the second shot and provided myself with two references at the section with the flame blast so I could merge the expression from one with the action of the body of the other.
Once I had my reference filmed, I did find many informative videos on filming references that I would have loved to apply to gathering the reference material for this project. Some tips included using post-it notes for when someone is meant to be interacting with another character to make sure that the eye-line stays consistent throughout the references and having the correctly weighted “stand-in” props to help make the weight more believable and exact. [3]
Production
Blocking
Throughout the animation process, I kept up to date with providing my lecturer dailies to ensure that I was moving in the right direction with the scene. These playblasts would also serve as material for me to use in a progression reel towards the end of the project.
I focused on the biped first as he had much more movement. I pulled the reference and put it into Maya via an image sequence so that I could use the reference quicker and move it about the Maya scene if needed. Using references was a lot easier than trying to figure out the movements without acting it through first as all the timing and weight are pretty much there already, it’s just a matter of translating what is on the reference onto a rig. Looking at the reference, I took the extreme poses and replicated them on the rig before going back through and breaking those poses down, pulling up the reference for minute details like the hand movement in the arms. [5]
Encountering Problems
I did at one point feel that the rig that I chose wasn’t the best one for character acting because the more I worked on it, the more I started to realise that the facial controls weren’t that detailed for getting more complex facial expressions. I felt that it would be good to focus on the controls that I knew were there first before going back during the refining stage and trying to see if there are any micro controls for the face.
I however managed to find the face controls as I continued to work. It turned out that I had hidden the controls in the control panel while setting up the scene at the start. Once this was sorted it was much easier to give the character more expressions.
Back to Blocking
When working on the animation, I first looked at breaking down the reference into key poses and keying them before going back over and refining it, repeating this until everything is to how I needed it. I had previously seen studio reels that featured a side-by-side comparison of live-action reference and the final animation [6] and wanted to try and see if I could work similarly. I later found out that this was a recognised method of animating through watching Sir Wade Neustadt's, a former member of Dreamworks and Animation Mentor, video on animation workflows that are commonly used professionally in the animation industry; the one I had been using was called “reference blocking”. [7] I have seen many people do blocking in both stepped, one key is displayed at a time until the next key on the timeline, and splined, where the computer is left to interpolate the frames in between to make a fluid movement, and I have tried both before. I ultimately found that working in splined when blocking works best for me as it helps me visualise the movement and weight a lot better.
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There were moments during animating where the arm’s rotation would sometimes break, however, this was an easy fix. This was due to Gimbal Lock, a mathematical process that the computer goes through to calculate rotations but can’t because the axis overlaps, causing issues. I had learned about it previously on an online course, where I was recommended to go into the rotation tool settings and change the rotations from world or object to gimbal, to see how each axis moves behind the scenes easily. Another tip that I discovered that I could use in the future if I discover another gimbal issue is going into the graph editor and putting the animation through a Euler filter, a calculation that can be run to change what would be a full round rotation to the quickest way to rotate. It is difficult to explain gimbal lock without the use of visuals, however the easiest way I’ve seen someone explain it is through a clock. 12 am and 12 pm are fundamentally the same positions but the clock hand must go all around to reach the same position. [8-9]
When working on the arms, I used a combination of both IK and FK. I used IK mainly for when the character’s hand was resting on the rock or their leg, and then used an IK FK blend to key when to switch to more movement in the arms. I used FK for this as it is a lot easier to control without getting any animation errors and it is much easier to animate curves. [10-11]
About halfway through working on the dragon’s animation, I discovered a more efficient and effective way of animating. I found a sizeable number of resources that suggested using this technique, but one really helped me understand how it works in practise. [12] To use this technique, you start out with just animating whatever is driving the animation, in my case it was the COG (Center of Gravity), and then work your way out to the ends of the chain. For example, working from the COG to the shoulder to the arms then the hands last. This worked a whole lot better for me when working on this scene as the movement felt more organic and it helped me compartmentalise all the parts of the body into more manageable chunks then having to work on it all at once. Another benefit for working like this was that any curves in the arms or other limbs would be kept the same due to the rest of the body being already animated beforehand.
I used a parent constraint for the animation section where the biped character is holding the axe. [9] Using this, I can animate more efficiently and not have to worry about the technicalities of where the axe is in relation to the biped's hand and the dinosaur's head. I can concentrate solely on the character’s personality and getting that across.
[bookmark: _Int_dmodNjKg]When working on the biped’s walk towards the dinosaur in the third shot, I began to struggle with the movement of him going between the two key areas, as it became either too floaty or too fast. To fix this, I first off moved both the dinosaur and the camera closer towards him so he had less distance to travel before line delivery and I looked to Richard Williams’ Animator’s Survival Kit where he details the key components of a walk cycle [13] to help with the weight of the walk. From looking at this, I knew I needed to make the up and down poses a lot stronger to emphasise the weight and the frustration of the character.
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Animation Polish
Now that the animation was nearly finished, I began to refine it, adding lip-sync and expressions, pushing some poses, refining animation curves and changing the timing to help give the final animation more force. This is also the perfect time to ensure there are some strong silhouettes, therefore aiding in the visual appeal of the animation.
Firstly, I made a list of everything that I wanted to prioritise for polishing in the animation. I used the same technique that I did when working on the blocking stage with going from the COG outwards; taking any frames out and finessing the timing that could accentuate the power or weight of an action. While doing this I brought up the graph editor to make sure that there were no weird movements that would mess with polishing the animation later. [14]
Polishing the animation was straight forward using this method. Not only that but using the graph editor allowed me to notice small errors and inconsistencies in the animation. One example was the head controller, where there were translation keys where they weren’t needed.
Fire Effects
For the fire effects, I first started with the last shot with the dinosaur in the foreground on fire. I started with this first as it would give me a good foundation to work from for when I moved to the more complex fire ball shot.
I followed SARKAMARI’s tutorial series on burning wood to start to learn about Maya’s fluid simulations. [15-16] I followed this series specifically as he does go through what settings in the attribute settings do what and how it would change the simulation of the fire, so I could easily change my own settings to what I needed within my project.
Firstly, I went about creating the emitter and parenting it to the model of the dinosaur through a 3D container on the model. After that, I created an emission map by using the textures already made for this model. This gave a more realistic fire, which helps sell the idea of it being on fire better.
[bookmark: _Int_lQYdCUI4]I was planning to do another fluid simulation for the fire blast, but I, unfortunately, didn’t have enough time. Instead, I used After Effects and a green screen flame to give the same effect.
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Conclusion
[bookmark: _Int_icnpWegk]Overall, I am satisfied with the outcome of the animation. I feel that I have done what I set out to do. Even if I didn’t manage to do all the fluid simulations, I still found some valuable research that I can take to my Independent Project. Not only this but I have picked up some good techniques for animation that will be crucial in the future for my IDP as well as any future animations. I could have carried on tweaking the animation and polishing it, but I know that I could have carried on doing that for much longer than I had time for, so I decided to stop when I felt the animation was, pretty much, where I wanted it.
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Licenses and Credits
Demon (Big) Maya Rig made by Truong.
[bookmark: _Int_9QpZZicG]Indominus Rex Maya Rig (fan art rig) made by Truong.
"Low Poly Rocks, Hills, Trees" (https://skfb.ly/oqJnM) by cengizhaneren is licensed under Creative Commons Attribution (http://creativecommons.org/licenses/by/4.0/).
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