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Advanced Character Animation Documentation Report
Introduction
At first I found this module to be very daunting since I have not had any experience animating before. From the beginning lectures looking at storyboards planning animation to discussing different animations created by other people I began to find this very interesting and was eager to dive into learning. I have previous experience in Maya [37] from modelling in previous years and was relieved the animations could be completed in an application I am familiar. I began experimenting with the animation interface to find out what does what to build up a good foundation of knowledge. This includes creating basic block to block animations with free rigs, configuring custom hotkeys, creating playblasts and starting to understand what the graph editor does. I carried out online research to get a better understanding and learnt several useful techniques such as how to utilise different tangent types, weighted, non-weighted, breaking or freeing to have more control over the animation. 
The Bouncing Ball
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Description automatically generated]While I was conducting research on how to improve my animation skills, I found a simple bouncing ball animation technique that could help me with my fundamentals for when I begin the character animations. This approach was simple which was helpful in the early learning stages. The animation is simple with the ball falling off a platform and bouncing until it stops. In Maya, I began with learning how to animate a normal bounce to begin. Here was the first time I utilized the tool of breaking tangents to create the effect of impact on the bounce. This allowed me to have individual control on each tangent side. Shifting to weighted tangents in the curves setting also gave me more control. After experimenting in the graph editor, the ball felt more alive. The next step was to incorporate the squash and stretch principle into the animation to visually display weight. I used a reference to understand the shapes I needed to incorporate alongside a contrasted shape to show the change in motion. Also, during the creation, I experimented with the timings of the frames to display the overshoots effectively. Once I was confident, I moved on to a falling ball and rolling during the animation. To begin, I put in the key poses from my reference. At this stage, everything wasn’t smooth. I used the graph editor to clean up some of the animation, turning the motion into a linear path and used the tangents to polish the display. I applied what I learnt from the single bouncing ball to this. With this exercise, I became accustomed with the graph editor experimenting with timings in the animation and other utilities such as managing hang time, weight, arcs and realism. I completed two variation, light and heavy ball which made me think about what I can edit to change the weight, speed, timing and spacing. I experimented with moving key frames around and switching up the timings in the rotations that made me feel confident to move forward. This is displayed in the amount of times it bounces and the rotation of the ball coming to a stop.


Hop Animation 
When beginning the approach to character animation, I decided to use the ultimate bony rig since I felt it was the best tool to practice good fundamental character work. Before beginning my work, I rewatched a few of my favourite animation clips and broke them down using the animation principles such as anticipation, follow through, overlapping action, arcs, timings, exaggerations etc that I have learnt from my research to see it from a different point of view. I found this very intriguing and now have a newfound appreciation for animation. 
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Description automatically generated]Before starting to animate, I gathered the reference below to plan out my animation so I was prepared. Applying the animation principles, I wanted an anticipation phase at the beginning with a wind up then a hop into the air that lands leading into a settling and balancing into place. Having this planned out I could visual the arcs that were needed and started adding the key poses following my reference image. I used the step tangents setting in the graph editor when blocking out to get a good visual indicator of the animation flowing from one to another without any issues arising at this beginning stage. When polishing the animation, I changed it to spline tangents so the motion returned. I adjusted the keys to give myself more space to work with and copied some frames closer to the other to emphasis the beginning motions creating the anticipation for example. I used the heel and toe controls to make the character feel more alive and believable giving it a more natural flow. I encountered some issues with the knee joints that I found out where because of the location of the pole vectors. I often forgot about them or lost the location. I became aware of this and fixed any unnatural movement issues in those joints. On the landing frame, I made sure that the character was balanced, followed into a squash pose then a stretch pose regaining full balance. This was all learnt from the bouncing ball fundamentals. I then experimented with the timing of the frames so that beginning and ending displayed weight while the frames where he is in the air were faster. I focused in on each individual body part maliciously watched on repeat what could I adjust and I used the motion trail tool to fix and enhance the arcs in the animation. I altered and delayed some key frames for the spine, head and legs to display some follow through and overlapping action to make the hop feel more alive and real. Towards the end, creating a drag effect especially in the head and then making sure the settle into place feels natural. To finalise the animation, I went into the graph editor and copied values across that should be equal and cleaned up some tangents to make the animation better. The visual style resembles a childlike hop in playground for example. To improve the animation, I feel on the landing the legs could use some work refining to feel more natural since they pop in and out. Possibly add more style to the animation in the anticipation phase and if I had more time, I’d animate the arms and hands to make him really come alive but this was a good practice for the first animation. I feel the side view shows the elements of the animation the best especially since the legs are the main focus with the upper body having a secondary role in making sure he feels alive. 



Walking Animation
[image: Diagram

Description automatically generated]To begin, I gathered a walk cycle reference to identify the key poses to add to my animation which is shown below. I watched a few walking videos to get a good sense of human movement too beforehand. In Maya, I utilized the layers section hiding away the upper body area to work on later and focused on the legs in the beginning. I used the heel and toe controls mainly while putting the character into the key walk poses with some rotations. This time, the pole vectors weren’t an issue since at frame one, I moved them far forward. At this stage, I had a good walk cycle blocked out in step tangents that I was happy with and now I started to polish and refine the animation. After moving the tangents from step to spline, a few issues rose up that I had to fix in the feet such as overshoots in values and some issues in the heel and toe. I meticulously went through each frame to make sure that the feet were aligned properly and everything was smooth. After the feet were polished, I moved onto the hips using the graph editor to refine the animation ensuring the hips, legs and feet all worked together in tandem. From the references, the weight of the body moves with each leading foot so I added some rotation when the leading foot touched the ground and the same for the opposite leg. I moved the keys close together on the feet to tighten the timings between the first touch on the ground transitioning to the whole foot to display a good sense of weight. I made sure the toe was delayed giving it a nice effect of secondary action. To finalise this area, I used to motion trail to align the trajectory of the arcs in the animation. For the upper body now, I added the rest of the weight rotating the body on each leading foot finally now starting to bring the character to life with a confident side-to-side walk. Polishing this in the graph editor and turning on the pre and post infinity cycle so the rotations are constant. For the arms, I added the pose for the visual style I was going for, portraying a believable relaxed but confident walk. I added the key poses alongside the legs also adding some delayed motion in the arms and hands to apply the follow through principle. To finalise this animation, I covered the arcs using the motion trail tool, added some head movement to increase the believability of this character coming to life and utilised the pole vectors on the legs to make the walk feel more believable and real. This animation works well from the front view appreciating the legs, arms, body and head all moving together well. I also feel having the camera in the perspective view on the side brings the character to life too imitating how you’d see a person. Completing this animation cemented my basic knowledge into practice and I felt confident moving onto more difficult animations outside my comfort zone. 




Lifting A Heavy Box Animation
I chose to do this animation to practice displaying weight in my animation. Lifting a box was the perfect exercise to practice this. First I looked at a few reference videos to understand the key poses that I’ll need to include. I created a standard box in maya for the character to lift. I decided to use the ultimate beefy rig this time to portray the story of the animation better. I started putting in the key poses and I made sure there was a good contrast in the shapes having the character in a circle like shape in the beginning transitioning into a triangle or rectangle shape towards the end to display a good sense of motion and weight distribution. I changed the arms to IK for this animation since I learnt from research that this is a more effective way of completing an animation like this.  Once I placed the hands in a good position, I parented the box to the hands to make sure they move together saving me time from doing it individually. I did find this animation difficult in the beginning which made me start researching for guidance and it’s where I came across the parenting technique. In this animation, I did the end pose early then worked in between the frames to smooth out the poses. This allowed me to focus on each body part during the movement to create some delays for the follow throughs and make sure everything looks good with the pole vectors for the knees and elbows now. I added an exaggerated stretch when the character is picking up the box to emphasis the weight then once it lifts, it pulls him back since it’s heavier than he thought it would be leading to him readjusting his weight with the back leg. I added then a slightly movement in the other leg to balance out the character once he is now comfortable carrying the box. I experimented with the timing of the animation so that once the box is lifted, he quickly jolts upwards creating an overshoot in the pose leading to the rebalance. I began experimenting with the head to create more believability in the character. Examples such as when he is picking up the box, the deciding moment he committed to lifting the heavy box and towards the top where it’s lifted and the head looks towards the box as he has conquered the lift and readjusts his weight. I worked on the spine, hips and legs to all fit together and bring the animation to life looking at it from all the different views in Maya. To finalise, I used the motion trail tool to polish the arcs and curves. To add to the animation if I had more time I would tighten the frames during the lift up to make the timing even faster and fix the left hand which staggers a bit at the beginning. I would give the anticipation more time to breath which would enhance the overall lift of the animation. I feel the perspective view is best to view this as you can see the details of the animation and it is like watching a person lift in real life. Going forward, I could add variations to the animation where the box is actually too heavy and he fails the lift forcing him to drop it and then animating a good reaction from the character or a different type of box to display an alternative lifting motion. These would also broaden my animation ability. 
Running Animation 
I returned back to using the ultimate bony rig for this since it made sense as the next logical step from the walking animation. Same as the other animations, I looked for a reference and I looked at videos to take some inspirations from real life movement. I started with the legs and also I used the different views to help me with my animation. I use the side view for the legs since it aligns very well. I only removed the arms from the view to begin here and started adding in the key poses for the legs and body since the run contains a lot more motion compared to the walk. The heel and toe controls were vital in this animation, to signify the lift off and momentum within the character. I used the graph editor to make the animation flow better using a linear option in the movement. I went through each frame and fixed the feet and legs so they were firmly placed on the ground and weren’t cutting through the ground or appearing too high. I made sure the values in the hips were consistent using the graph editor, highs and lows.  With each leading foot, I added a rotation to show the weight distribution in the body and in the upper chest area to show the follow through with the hips. I added some exaggeration in the body area for some steps to give the effect of a more rapid movement in the run as if he’s rushing to get somewhere quick. As if he’s elongating himself with the momentum. I then moved the arms into place and keyed them in. I delayed the elbows and hands so they flow better during the run cycle and it makes it feel more alive. I began polishing the animation using the motion trail tool fixing the curves in the feet and arcs in the hands and hips. I made sure the head stayed focused on looking forward while running too and only swayed slightly. I turned on the pre and post infinity loop for the weight adjustments and then I posed the rest of the running steps after I was happy with the first few steps. With the first few steps, I had a few issues where the arms were doing very erratic movements since some keys were interfering with others. I had this on the other animations too but not to this degree. It took me awhile to fix which created some frustration but I am happy with the end result. I duplicated the geometry from the original key poses to align the other steps more effectively. I cleaned up the rest of the steps as I worked on the poses and polished all the arcs at the end. I’m proud of this animation and it definitely took me the longest. To improve I would put the keyframes closer to each other to create a faster looking run cycle displaying more gravitas and speed. For the feet and toes, I’d enhance the lift off section to show more impact and resistance against gravity. The front view does display the qualities of the animation very well but the perspective view shows the amount of distance he runs. “Animation is about creating the illusion of life. And you can’t create it if you don’t have one.” [14] This quote from the animator Brad Bird inspired me to think about improving the animation in a more realistic way that resembles real life. For each step in the run, I could change up the weight and stance since not each step is the same as the last in a real life run. 
Idle Animation
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Description automatically generated with low confidence]This animation is useful to round out my work here building out a good portfolio of character movements. In games, the character has an idle pose mixed with the other dynamic poses. I gave the character a more relaxed pose, offsetting his hands a little and relaxing his weight more on one side subtly to bring him to life. Next I adjusted the hips and head and gave them a slight delay during the animation to make it feel more organic since the body doesn’t move all at once. Moving on the arms and hands, I gave them a subtle swing and delayed the elbows and hands using the graph editor. In the image on the side, you can see the delay in the graph editor. Adding some animation to the hands and wrists to make him feel more alive. I added a head movement like he saw something in the distance and a little tap of the foot indicating he’s bored moving the weight of his body briefly in the torso. If I had more time I would add a bit more motion in the body when he taps his foot to feel more natural. 
Conclusion 
In the end, I am proud of the animations I have created and the knowledge I gained from this module. I feel the best animations are the walking and running while the lifting a box one could use some improvements the most. Moving forward to the independent project, I feel confident in thinking about how I could add animations to my scene to bring it to life compared to before where I had no starting base. I thoroughly enjoyed learning about animation and creating my own here and now I feel I have another path to potentially go down with this new skill alongside my others in the future. 

My Animations – YouTube Links
Light Bouncing Ball - https://www.youtube.com/watch?v=9NL1kN3TzKc 
Heavy Bouncing Ball – https://www.youtube.com/watch?v=IRnyjJK51uI 
Childlike Hop – https://www.youtube.com/watch?v=gVV-BFN6drQ 
Confident Walk:
Front View – https://www.youtube.com/watch?v=sIidY_yWBeg 
Perspective View – https://www.youtube.com/watch?v=FxDkcD7jhCk 
Lifting A Heavy Box – https://www.youtube.com/watch?v=z8xnmBGjcOs 
Running Animation:
Front View – https://www.youtube.com/watch?v=wZR9zo4uIdM 
Perspective View – https://www.youtube.com/watch?v=HsxpJxCffXs 
Idle - https://www.youtube.com/watch?v=qUNsUew6J_E 
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