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[bookmark: _v7ciswxcwfs1]Advance Character Animation
This blog has been made for my university module on "Advanced Character Animation" in which I had to create a 20-30 second animation and wrote this blog to describe the process.
The idea is to take an aspect of my Major Project animation and delve into it further.
The aspect I will be looking into is the main character "Peter" riding his bike and falling off along the way. By looking into this one part in particular I will be able to learn what it takes to make an animation that looks good physically and emotionally. 
[bookmark: _7scwp9gx7qda]Research
[bookmark: _asey5yhp7aif]Secret Life of Pets[image: ]










I looked at inspiration from other movies that had a scene of someone riding a bike and one that I particularly liked was a scene from "The Secret Life of Pets" in which Katie is riding a bike and slowly starts to pick up speed.
This is similar to the ending of the major project animation where Peter gains the confidence to ride his bike successfully.
Doing this draw-over allowed me to understand the way she moves to keep balance as she begins to stand up.
As she begins to stand up all of her weight is distributed to her legs allowing her to push down on the pedals harder, causing the bike to go much faster. This causes the bike to lean from one side to another as she pedals due to the transfer of her body weight as the legs are taking turns pushing down on the pedals, almost fighting over each other, and yet both working in sync.
She also leans further than the handlebars. If a still image were taken at the full standing position it would look as if she would instantly fall over.
This short clip taught me about how the character should move and more
As Katie starts to stand up and go a little further you can see her emotions change from a boring ride in the park to a thrilled, speedy adventure.
You see her eyes sharpen with determination as she focuses more on pedalling and going faster and faster. Her neutral mouth shape forms into a smile/grin as she begins to feel free.
This is something I want to replicate when animating my character, as in the major project animation the character will be successfully riding the bike for the first time at the end of the animation. It will be both a moment of success and acceptance of the loss of his father.
That is why the facial expression on this character is of equal if not more importance to the movements on the bike.
[bookmark: _yvo5zmhoio0m]Boy on Bike Video
Although “The Secret Life of Pets” with Katie on the bike was useful I felt I still needed to have a fuller understanding of the movement my animated character would be doing. 
I found a GIF of a young boy who seems to be just learning how to ride a bike. This was perfect as it was exactly what was happening in my animation. From carrying out the draw-over I was able to learn:
· how much the boy pedals, as if he was making up with his lack of balance by pedalling more.
· The boy also move the handlebars left and right very quickly which causes him to sway side to side as he goes on.
This information will help me get a better final result in my animation.

[bookmark: _abevbby166xi]Soar
http://soarfilm.com/videos/videos.html
A great inspiration for this animation was a short animation from 2014 by a Alyce Tzue.
It is a short about a girl (Mara) who is trying to make a flying ship, but keeps failing over and over again. Not giving up hope she keeps on trying and trying until she has a working ship that is used at the end of the animation.
This is inspiration for my major project as this is the same emotional journey that my main character has to go through. Mara starts by trying something new that she wants to do but fails and gives up until something inspires her to keep going. When she finally manages to make a working ship you can see the joy from her facial expression. 
Mara has an expressionate face which is important when making an animation without words. You can see her sadness growing as she keeps failing. You see her becoming more and more upset as she fails to make a working ship. When she finally manages to complete her ship you can see her fill with joy so easily because of her expression. I hope I am able to replicate this when doing my animation.
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[bookmark: _xpid68h0696l]Fitting the character on the bike
[image: ]
I researched fitting the bike and making sure it was configured correctly for the rider. Even though in the major project animation the bike will be slightly too big for Peter, it is still useful to have as it provides a starting point when making the bike bigger and I will now know which parts cannot be enlarged so much that the bike becomes unrideable.
One important thing to consider when making the bike is that when the legs are fully extended the knees should be making a 10 to 20 degree angle, any less and it would be too tight, and any more the rider would have to completely shift his hips to the side in order to reach the pedal while riding.


It is also important that the centre of gravity (CoG) is accurate.
All of the positioning when riding a bike is done in order to keep the CoG in the right spot to stay balanced. This means that when animating I am going to have to keep complete control over where the CoG is.[image: ]
















As Peter, the main character for the major project has not been finished yet I used a free to download "Vincent" rig for Blender.
When placing him on the bike some considerations had to be made. The rig that I used was of an adult, but the character in the major project is going to be a child. I would have liked to adjust the proportions of the character to match a child's more closely, however, I wasn't sure that the rig would work the same afterwards and I didn't want to break any part of the rig.
So when fitting it I bared this in mind and envisioned a child rather than the character that I did have.[image: ][image: ][image: ]
[bookmark: _htcwkpfaylsu]Making the Bike
I wasn't sure how I was going to be able to rig the the bike. However it was more simple than I expected. When modelling the bike it was important to remember that it is going to be animated. Therefore I had to keep specific pieces separate and other pieces combined.
When modelling the bike I gave the chain a guard. This matches with the story idea, in that this is a child`s bike and it also helps when coming to rig the bike, as it meant that I wouldn't have to rig/animate the chain.[image: ]
However if I need to have a chain in the end then I could make one link of the bike chain on an array that follows a curve in the shape that the chain would make. I would then make a driver that changes the offset of the chain array depending on the bikes position.
[bookmark: _uhlw5nrj6m3g]
[bookmark: _3798ckx7xh41]Bike Drivers
I set up the bike using drivers. This works by taking the position of the Y axis of the main body of the bike and multiplying it by 0.75. I then used the output from this equation as the amount of rotation on the wheels and pedals.
Something useful from doing it this way is that if I ever wanted gears on the bike I could just change the multiplication number on the pedal driver and it would change how much the pedals had to rotate to spin the wheels.
Unfortunately using this method could potentially lead to some problems along the process of animating. Because the wheel rotation is directly related to the position of the bike if the bike was not following in the general direction of the Y axis the wheels would not move in time with the movement of the bike.
Looking at what I need the bike to do I doubt this will be an issue. However if it should become an issue  then I will change this and have a preset path that the bike follows and however far the bike is into the path will decide how much the wheels have turned.[image: ]
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[bookmark: _54i791oq3fho]Setting up the Scene
Before beginning this animation I looked at many references of people riding bikes and looked at which parts moved and which parts didn't. Doing this instantly gave me an idea that could help with my animations drastically.
Something that I hadn't considered before looking at reference videos was that when riding a bike your hands and legs don't leave the bike at all. This meant that I could parent the hands, feet and waist to the handlebars, pedals and seat. Because I had already rigged the bike I could test this immediately and see the results.
[bookmark: _3ekbrvg1r6km]Falling off animation.
Parenting the character to the bike was both a huge help and a huge annoyance. For a simple scene where the guy is riding the bike and nothing happens the whole rig works great. However, because the waist/root was parented to the seat when it came to making the guy fall off the bike problems occurred. This was because the bike and the guy fell at different speeds and the bike also slides along the ground at a different speed therefore the torso keys and the bike keys were fighting with each other, making it very difficult to make the falling and skidding look smooth and natural. However I think the end result was worth it, even though it took a lot of effort to make it look like that.
In the future I will find a solution which allows me to stop the torso from being parented to the seat as he gets thrown off the bike.
One of the hardest things to get right with this animation was the balance on the bike. I had to make sure that the centre of gravity (CoG) was correct and accurate to real life. When the character starts to pick up speed and stand up off the seat is when this was the hardest to do. I had to make sure that when the bike leaned to one side the whole of the characters body shifted to the other side to counter balance himself.
However, this also caused issues where the arms would lock straight because the character got too far away from one of the handlebars. This caused weird snapping in the arms when playing the animation. Luckily this rig has a clavicle controller which allowed me to move the shoulder of the locked arm forwards a little to still have the elbow bend, allowing a more natural movement.
I wanted the impact of the fall to look hard and rough. I think one of the biggest things to help me have a hard impact look is to have the guy bounce back up and roll over.
I specifically chose to have the character roll over to show the momentum that he had during the fall and how fast he was going. I also made the character bounce back up a little bit after the fall to show how fast and forcefully he fell to the ground. I think this drastically helped the look of this animation and added some realism into it.
I followed as many of "The Principles of Animation" as I could to suit the style I was going for. I used "follow through and overlapping action" on the arms and legs to show how he's almost being dragged forward by his momentum. When animating the guy falling off I made sure to make everything an arc, which makes perfect sense for this animation as he would be thrown from the bike onto the ground and follow the path of an arc into the ground.
One of the principles of animation that I did not follow was the "Slow In and Out" as I wanted the impact to be fast and hard. If I had used slow in and out the character would have slowed down in the air making him look like he floats into the ground rather than a hard crash.
I then added the blue cubes in the background just so the viewer can get a sense of what speed the character was going which helped a lot, as with just a plane you can't really tell if he's going slow or fast.
https://youtu.be/B_vu-Td6eGE

[bookmark: _b2g45trkrj5x]Wobbly Beginnings
To my surprise this animation was definitely the hardest of the two animations that I made.
One of the hardest things to get right was turning the bike. When the bike turns the front "handlebar and wheel axis" turns first and is then followed by the back half of the bike, meaning that I had to get really good timing for the wheel to line up straight again before continuing onward. I kept having an issue where instead of the bike turning like it should it appeared to glide over instead of following the front wheel.
That was an issue that I was constantly fighting with and you can still see a little of it in the final animation, however it is now a lot better than it was.
Slow in and slow out is one of the "12 Principles of animation".  It talks about how things move in the real world. They take a while to build speed and momentum and then to slow down the moving object has to wait for the momentum to fade out before coming to a complete stop. This was a challenge to animate, as in reality the character riding the bike is fighting that fade out of momentum and is pushing through it to keep going. Yet he is very new to this so is having a hard time building up the momentum he needs to go steady. This means that he is slowing down and speeding up quite a bit in this 13 second animation.
https://youtu.be/OsCX1z_CjbQ

Once I got as far as the video above I realised that something was missing. The character wasn't really reacting to the bike nearly falling over and he wasn't really learning to counter-balance the bike which didn't look very natural.
After going back and looking at my previous draw-overs I made the character shake the front wheel a lot more than needed, this was difficult to do as I had to animate the wheel shaking without making it look as if the character should fall off from too much movement. In the end I felt the correct amount of shaking was there to show that the character was nervous and hasn't had much experience riding the bike.
I also made the character move much more in order to make it look like he is trying to constantly re-balance the bike. I then added an ending where the character comes to a stop.
I felt much happier with this result and feel the time taken to improve it from the first version above was beneficial.
https://youtu.be/67LKnSbtZPo

[bookmark: _hp5w572yfzz6]Conclusion
The aim of this module was to focus and learn about a specific aspect of the major project and gain a better understanding of what is involved. 
I believe that from doing this Blog I will be able to make a better final animation for my major project.
I did not do an environment for this animation. Although it would have been interesting to see the character riding in a park environment, I don't believe it would have been a valuable use of time. I felt gaining an understanding of the characters emotions was much more important.
I have learnt that it is not as simple as a character riding a bike, but also the emotional state of the character. He is trying to learn to ride the bike but is failing. The last time he tried he was with his father, but he doesn't have his father to help him anymore. A lot is going on inside the characters head and he is trying to deal with it all. In the second animation especially a lot is happening all at once and you can clearly see the characters discomfort as he tries to not fall.
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