Final Report
I. 	Introduction
In this MAJOR project I was responsible for a number of tasks. Firstly, in the preliminary preparations, I wanted to produce a cartoon-style story about a farm and aliens. The script I conceived and wrote, The Amazing Adventures of k11, was approved by the students and they agreed to use the script I created as the theme for the final project.
As the team leader, I did most of the pre-production work, character design, script and shot design, and dynamic sub-screening before starting the 3d animation process.
In the supervisor section, I think I could be the supervisor for the character model section, the character material section and the bone binding section. Because I have a lot of experience in this project before. After discussing this with my team members, they also thought that I would be better suited to be the supervisor in this area. So, after discussing with the team, I will be responding to character modelling, binding and texture mapping. As a supervisor, I would also like to see more good ideas and thoughts from the other members of the team, and I will also make changes to the character models based on requests from the team members who are animating and rendering.
	I am mainly responsible for character design and character high poly models, topological low poly models, material mapping, skeletal binding of models and drawing the weights of bones.
Firstly, I am very confident in my character design and I communicate the whole process and requirements with my team members guide during the design process.
Secondly, at the end of the communication, I also design multiple versions for other members to discuss and choose from to get a better design and then move on to the next step.
I think I can use my experience of working on game characters throughout the process and finding new ways of making them to further my relevant skills, and these experiences will help me in my future career path.
In terms of secondary characters, I choose to help with the animation. In these areas, I think I help them to adjust and modify the relevant animations and I can also give them quick feedback when they suggest changes to the character models or model materials. Similarly, if I encounter difficulties in the process of making a model, I seek help from the group and learn from the group's solutions as I receive help from others. The most important goal for me at the moment is to assign the animation to each member of the team and to be receptive to their ideas and suggestions, and to work to a high quality.
 







II. Processes
2.1. design part
Storyline
Part1
Old John was a kindly farmer who won many awards for the exceptional size of the carrots he cultivated. Old John's house is covered with medals and pictures of the winners. Tomorrow is the annual carrot festival, and in the evening Old John looks out of the window with satisfaction at the carrots he has cultivated, and then falls asleep on the sofa watching television as usual. The news channel on the TV was reporting that a robber pirate pig had snatched an important bottle of compound and that Sergeant Rabbit was arresting him.
Part2
The Pirate Pig was on his way to escape from Sergeant Rabbit when he broke into Old John's carrot farm. The Pirate Pig accidentally hit a giant carrot planted by John during a firefight with Sergeant Rabbit. The pirate pig crashed out with the small craft he was travelling in, and the compound he was carrying crashed into the carrot and shattered. As the chemical shattered, it produced a blinding green explosion of light and emitted green smoke. The carrot began to expand and deform under the influence of the compound and out of the green smoke emerged a carrot monster.
Part3
The Carrot Monster started to go berserk and first swept the pirate pig in front of him out of the way. The rabbit pulled out his weapon and fought the carrot monster, but the attack was not very effective. After a bit of a fight, the rabbit used his laser knife to cut off part of the carrot monster's tentacles. He then had a daring idea and dipped his finger into the carrot monster's blood on his tentacles and then tasted it in his mouth. He was surprised to find that it tasted even better than his usual carrot juice and gave his body a boost of strength and speed after drinking it. He switched his multi-purpose gun to blender mode, so the sky was filled with roiling carrot chunks and carrot juice. Finally the rabbit let out a long, full burp, the pirate pig at his feet had been handcuffed, and the previously huge carrot monster was now a small carrot the size of a pen.
Part4
Old John woke up on the sofa and stretched out and went to the window (the TV was still on and the news on it was reporting on Sheriff Bunny bringing the criminals to justice) when he saw that the turnip was missing from the window and let out a scream.
End










2.1.2 Character background and characterization

World setting: a world of anthropomorphic animals and humans
Time: 9:00pm - 11:00pm
Location: In the fields of the farm
Characters
1 Robber Piglet: Big-M 
[bookmark: _Hlk99476846][image: ]Character style: pirate
Big-M worships pirates because they plunder treasure and own it, so one night Big-M sneaks into a museum and steals a pirate captain's hat and necklace. Big-M is one of the town's villains and he often goes on robberies to get his fortune.
Personality traits
Big-M likes to use brute force to solve problems and is greedy and very arrogant. He is reluctant to cooperate with other criminal gangs in order not to share the looted treasures with others.
[bookmark: _Hlk99473861]Ability settings
He possesses great strength, and some fighting skills. As he is reluctant to cooperate with other villains, he does not have particularly advanced weapons. His weapons are a retractable mechanical arm and throwing bombs, and a laser gun.
Pre Additional backstory
Sitting in a pickle bar one day, Big-M saw on the TV news that a valuable compound had been developed by a lab to boost power. So he starts to plan a robbery of the lab.











2 Detective Rabbit: k11 
[image: ]
Character style: Cowboy
K11 has been a particular admirer of superheroes since he was a child, and he fantasises about becoming one one one day.
K11 has always had the responsibility of maintaining law and order in the community as the town's officer dealing with special crimes, and usually focuses on fighting overpowered criminal gangs.
Love carrot juice, hate cats
Personality traits
K11 is an honest and brave man who always has the odd good idea when things get tough.
Ability settings
He has excellent fighting skills and is agile. K11 hates cats, so he invented a cat face punching glove and has a special move called the cat face Punch.
preAdditional backstory
K11 has been informed by his superiors that valuable compounds have been taken from the lab by a pirate pig and now he needs to recover the compounds and arrest the robber.




[image: ]3 Mutant carrot monsters.

What was originally the largest carrot on John's farm has been transformed into a monster by the action of chemicals.
4 Old John of the Farm
Character style: little old man 
(winner of several carrot competitions, as he grew the largest carrots in the whole town of 537)

2.2 Sub-screening script design

In this section I converted the script I wrote into a 2-minute animated text script, so that I could create a dynamic story board later on.

	SEQUENCE NUMBER
	STORY
	TIME

	1
	Opening sweeping scene (medal won by Old John)
	0-4

	2
	The camera sweeps to the sofa where Old John is sleeping
	4-8


	3
	Close up of the television set with news coverage
	8-12


	4
	Overhead shot of pirate pig and rabbit chase appearing in the frame
	12-16


	5
	A signpost for Old John's Farm appears in front of the pirate pigs
	16-20


	6
	Rabbit pulls out a gun and shoots at the pirate pig, who dodges and breaks into the farmyard.
	20-24


	7
	The pirate pig pulls out a bomb and throws it at the rabbit, but it is hit in the air and explodes.
	24-29


	8
	The explosion sent the pirate pig flying, and the compound he had grabbed from his pocket flew out
	29-33


	9
	Green smoke emitted when the compound hits the carrot and explodes
	33-37


	10
	Carrot monster emerges from the fog
	37-42


	11
	Carrot Monster knocks the pirate pig in front of him away
	42-45




2.3 Dynamic split-screen production
Once I had a better written script, I created a simple split-screen animation in Maya to help the group better understand the plot of the story.
Each of the project files corresponds to a segment of animation.[image: ]

[image: ][image: ][image: ][image: ]Screenshot of the production scene
2.4 Model making
Before I started modelling the character, I decided to use the next generation character modelling process to complete this character modelling.
High mold - low mold - split UV - make model decals
[Making of High Molds]
The high model needs to show all the details in the model and is mainly sculpted using ZBRUSH software.
1: Check the proportions of the overall form against my pre-production character design. Compare the proportions with the current model at every point from top to bottom (position of the head, waist, shoulders, knees, etc.).
2: Confirm the size, position and scale of each part. After confirming the general proportions of the characters, confirm that each part is the right size and in the right position. The main adjustments I made in this step were the size of the two characters' bodies and the length and thickness of their limbs.
3: Modify the general shape of the character's body against it. Look for silhouettes and outlines once you have aligned the general position and proportions, this is also the first time you check yourself for similarity to the setting.
[image: ]4: Further refinement of the body outline. At this stage I will delineate the approximate clothing and position of the character's features.
Adding detail to a high poly model by adding subdivision levels in zbrush. The first step is to add the folds of the cloth folds on the character's clothes, the undulations of the leather, some large details, the basic alignment and design of the parts and so on. I increased the number of faces of the model to 100,000-300,000, with 2-3 levels of subdivision. In the second step, to make the structure of the model clearer and flatter, I increased the number of faces to 500,000 to 800,000, with a subdivision level of 4 to 5.
[image: ][image: ]5: Plan the split of the character model components. Identify which parts are to be sculpted with detail inside the ZB, such as the folds on the character's clothing. Which parts are required to use 3D hard surface modelling snap lines, and which locations may be snap line modelling combined with sculpting, giving a reasonable split to avoid unreasonable one piece modelling or excessive splitting resulting in too much fragmentation.







Topology Low Mode
[image: ]After the high model has been completed, the model must be run in real time with as few faces as possible because of the number of faces on the model and the allocation of UV painting maps. The process of finding the obvious structure on the high model and creating a low poly model by overlaying it is called topology. I chose to use TOPOGUN to create a low poly model of the character
[image: ]






1: Rational wiring
Wiring and finishing of the model. The model is wired evenly in all directions, avoiding triangular surfaces, and the wiring is looped around the structure to facilitate snagging. The base model is wired evenly to match the taller model, with three sections of joint wire added at the joints.
3: Matching high mode
[image: ]Matching is a key point in order to get the low molds baked closer to the high mold effect. As far as possible within the number of sides specified for the project, the edges of the low die should not have a severe low die turn to them. When matching, it is important that the low mold and the high mold are largely interspersed in silhouette, rather than the low mold wrapping around the high mold no matter how far apart it is.
[Sub UV].
UV separation is used to correctly assign points on the model in relation to each other in the plane, in preparation for mapping
1: UV apportionment and accuracy arrangements
Whatever software you use to split UVs, make sure you use as much UV space as possible. In the case of ensuring that you can shrink the DDS, reduce the spacing between each UV as much as possible to maximize space utilization. Spreading out the UVs is the basis of UV splitting; planning accuracy will directly affect the final mapping result. So, you need to take the time to plan well, otherwise the high modelling accuracy will not be very good.
[image: ][image: ]
[Baking normal mapping]
Normal mapping is a special texture that can be applied to 3D surfaces, unlike previous textures that could only be used on 2D surfaces. As an extension of the bump texture, it gives height values to each pixel of each plane, contains a lot of detailed surface information and can create many kinds of special three-dimensional visual effects on a flat object shape. So, in this step I need to generate a normal map of the details on the high mold by baking them in substance, the normal map allows the details of the structure of the high mold to be shown on the low mold.
Model check before baking
After laying out the lines and dividing the UVs, there are still some checks to be done on the model before the official bake: check if the model waste point waste surface, illegal surface, normal direction, turn line direction is correct; make sure if the model XFROM is done, if the model kernel information is reset, including coordinates, etc. If all this information, which is easily overlooked on the back of the model, is normalized, the bake will not have any problems.

[image: ]However, there was still a slight problem with the French baking, as the fingers were too close to each other causing the adjacent fingers to be misaligned in the French baking.
[image: ][image: ]So, I started looking for a solution to this. By looking up the relevant information on the internet, the easiest and most effective way is to use PS which can be modified quickly.
[image: ][image: ]I had a UV template ready to go before I went into PS, otherwise it would have been difficult to get started with just a solid purple normal map, if not a bit of a no-brainer. The uv map gave me a better idea of where the colors were on the normal map, and allowed me to make changes. After entering PS, open the normal map and drag in the UV map you just exported from Maya. Find the location of the finger and look for the misalignment.




[Make the rest of the decals]
This part of the mapping is not fixed according to the actual needs, it may only be a highlight mapping, or it may have self-illumination, transparency, AO, metal, height, roughness, etc.
[image: ]There are two types of mapping process: PS and PBR, which is a physics-based mapping process that uses Substance to create an environment that shows the effect of the environment on the model in real time to ensure maximum realism. I chose to use Substance to create the character's mapping, and I started the first version with a realistic fabric material, and added curvature to add detail to the solid material to make it look less monotonous.
[image: ]However, later on the team talked about the fact that the characters would not look good if they were textured in a realistic way because of the cartoon materials used in the post-rendering. So, I modified the textures of the two characters to remove the realistic fabric [image: ][image: ]material.

2.5 Binding bones
I had a discussion with the group before binding the skeleton, as I would be importing the bound model into UE5 later on, so I had to consider the adaptability of the skeleton. So, I decided to use the most adaptable Maya base skeleton.
[image: ]Once the bones were created and bound in Maya, I started to adjust the weights of the bones one by one
After debugging until I had no problems, I created a circular walking animation to test the weighting issue.


3.0 Summary
As time passes, the production of the animation is coming to an end. After a lot of hard work, the short film "The Amazing Adventures of K11" was finally completed. The production of "K11's Adventure" was not only a test of what we had learnt, but also a way to improve our 3D skills.
Through this group work, I have learnt a lot of 3D production skills that I did not have before, and learnt to use new software. And through this graduation design, I realized that learning is a long-term accumulation process, whether in the future work or life, we should continue to learn and strive to improve our knowledge and comprehensive quality.
It was a challenge for me to organize the tasks of each member of the group and to communicate effectively during the group work. I had to make sure that each member of the group understood my script and the art style I was talking about, which was difficult to do, so I spent a lot of time on pre-production work to make sure that each member of the group produced a consistent model. I also created a dynamic storyboard to help the group understand and discuss the animation scenes that I had in mind.
Although we encountered some difficulties during the collaboration process, the group helped each other during this period, discussing any problems together and listening to different views and opinions, which enabled us to come up with better ideas and make the short film of higher quality.
So here I would like to thank the group and teachers who helped me so much, thank you for all your help, thank you!
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