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1. Executive Summary
This is an intended report based upon a project called “Cellus”. This project is focused as an animated short film of two characters, a son and the father, where an experiment had gone wrong. To analyse and reflect in this report, it is going be focusing on the production, research on various methods for development of the short film. 
This development also focuses on multiple areas of improving rigging and 3D environment modelling. This is in order to develop new skills and adjust to certain areas that have not been explored in a 3D animated film. 
2. Review of research methodology and methods 
To research and develop a sense of style for the intended 3D animated project, it was necessary to study a variety of films, series and comics. The main references were Spider-Man: Into the Spider-Verse film, Stranger Things and Alien. Spider-Verse builds on a character, known as Miles Morales, a character who lives with his family in Brooklyn. In the film it engages its audience through the style of animation, the overall appearance of the film and the storytelling. 
Spider-Verse focuses on their wide target audience of younger people and older generations, based on nostalgia. The 3D stylized characters with an overlay of 2D style creates a compelling visuals reminiscent of the original comics, but more engaging. The film uses different tones to control the shadows, hatches to create the style of the film and lines to be more expressive. 
Spider-Verse keeps their own artistic style in production by enabling the ability to control the lines on the character animation to add a more expressive look. They also kept the style of comic by adding in smear frames throughout the entire film. This keeps the realism, but keeps in the same style of 2D. 
To focus on the style, it is important to look at a life action TV series such as Stranger Things. This is because it is based in 1983 and tells a science fiction story. To elaborate, the story is about boy that goes missing. His mother, Joyce goes looking for him, investigating his disappearance that involves secret government experiments and a mysterious girl. How does this come into play? 
The 1980’s show a specific style of new brands, big companies developing new clothing, technology, food, cars, etc. To focus on a decade, you will need to bring items from a timeline to have that nostalgia for the audience. This is also important for the design for a living room or a kitchen. This enables the audience to capture the atmosphere of the decade. Stranger Things shows a good examples of playing classic 1980’s music, clothes, arcade places and cars. 
Another film, Alien from 1979 is to be analysed to the project based upon the horror. It is to investigate the camera work, lighting and atmosphere. As the film creates pre-tense moments for the audience, you will never know if the Alien will come up or what is going to happen to the characters. A clip from the film such as the scene where the character, Ellen Ripley is very aware and prepared for fighting the dangerous alien, while the fan is continuously and rapidly going. This creates the tension of silence, which makes the audience feel on the edge of the seat. 
a. Identifying the style 
By analysing a variety of different references for the characters style and the environment. It is important to use as reference, because it is used for modelling the environment to capture the specific atmosphere of that decade. As a particular style of the character, the character and the father who is the creature, is going to be in made in a cartoon style. Why focus on this particular style? 
A cartoon can be quirky and stylistic when it comes to its own theme of animation, environment and storytelling, such as The Incredibles, Corpse Bride, or Despicable Me. Each of these animated films have different objects or environment props that go along as a theme. 
b. Characters and Environments 
The first main character is Max, which was developed in Zbrush 2018. The method used was to build the character with Zspeheres, then focusing on creating the muscles of the character in Sculptris, giving it form and shape. To make sure the size was matching the environment, the character was imported into a the blocked-out scene to adjust the size before retoplogising. 
To follow the next stage, the character was then put into Maya to retopologise the character in quads. The first one mesh was a practise, in order to understand the wireframe for weight painting. This was set up as the first proxy character for Max, which was used as a set up for rigging in order to start animating a simple block out animation.
In order to start the animation, rigging was setup to animate starting with Max. Why start with Max? This character is in the film, start to finish. Therefore, he was important to set up first for animation. The father (creature) is set in as Max discovers him in the basement, which is halfway through the whole animation. 
The design of Max character, followed a particular style of the 90’s. To research and develop the character style, a particular fashion of Levi jeans, Levi jacket and black converse shoes was popular among the teenagers and young adults at that time. This fashion also included an old hairstyle, known as the ‘bowl haircut’. 
Converse shoes company had been founded in February 1908, Malden, Massachusetts, United States. The first basketball converse shoes were first released in 1917, the Converse All Star. It was remade and became popular in various areas such as subcultures and music genres in the 80’s and 90’s. Therefore, the direction went towards a popular style, where Levi outfits were popular. 
To model the shoe, it was made in Zbrush 2018, building it in the plugin, Sculptris. Which was then remodelled in Maya using the quad drawing tool, to retopologise the entire shoe. The shoe was not put into detail, as the shoe was not going to be in a full screen in the camera shots. 
To model the clothes, the proxy mesh was duplicated then developed in Maya. Using the brush tool in Maya, the mesh was modelled to follow the reference of a particular blue Levi jeans and dark blue Levi jacket. To create normal maps for the character, Zbrush 2018 was used in order to develop the detail of the face and clothing. 
[image: ]Max has a bowl hair style, however with split hairs longer on the front left side. In Maya, there is a method of creating curves, where it is attached to the head. This involves modelling a simple sphere and extending it, then using the lattice tool to manipulate the geometry and attach it to the curve using the deformer warp tool. Finally, using the warping tool on the curve, adjustment of the thickness of the hair can be controlled. 
[image: ]During the production, there was another option to create hair using ‘Xgen’. However, this was not achievable because of the timeframe of the project. Although, to reflect upon this part in the character development the overall look would have been better using Xgen, allowing it to have realistic hair, which adds to the particular style of the character. 
[image: ]Whilst developing the base mesh for Max, the character was duplicated and adjusted in Maya, using the brush tool. To follow the concept art, there are multiple areas such as the teeth and the anatomy of the character. The teeth and tongue was duplicated from Max and the teeth were slightly adjusted to be sharper. 
The block out 3D environment in pre-production stage changed slightly as the film developed. There are multiple objects that were developed and placed to a story of what has happened. As an example, the lounge is a messy place indicating that something has happened to the father. A table turned over, a mug and a syringe on the carpet suggests a struggle has taken place. 
[image: ]To dwell on the syringe, it indicates an important object in the narrative. This also strikes an emotion for the audience, what has happened in this place? And to whom? The aim of the film is to bring the horror genre through its mood to tell the story of the father and the son. The connection starts with the beginning, where the living room is a mess.  
There are multiple identified objects to tell the story to help the audience unravel what is going on in the film. The multiple objects are a mug, table, syringe, latch, journals and a vial. These objects are important because it makes the audience curious and builds the tension in the film to answer their questions. For example, if multiple objects such as a syringe, then a latch that leads down to a basement with multiple vials it instantly suggests that there was a scientist experimenting and something has happened. 
The environment is important because it is essential to identify the particular atmosphere for the audience. As the genre of the film is horror, therefore, to increase the tension, the overall environment presents an old wood style house. The development followed the particular wood style, where the style showed an essence of an older house, which is important because the aim is to set the time frame in the early 90’s. To focus on the particular time frame, the objects that were developed were series of environment props. There are the doors, couch, carpet, mugs, TV, drawer, tables, kitchen cupboards, fridge, stove, sink, tap, windows and a radiator. The props followed the time frame such as the old radiator style and the patterned carpet. 
The number of props was essential because of producing the camera shots; however, the textures could have been improved by adjusting the colour to being lighter in the scene and adjusting the texture to a lower resolution. Multiple props such as the radiator, stove and fridge were set to a texture resolution of 1k and the kitchen cupboards were set as 2k. The scene could be reduced to improve the rendering time, which was set to 2 to 3 minutes per frame. 
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The lighting was set as a mesh lighting, which gives a very simple lighting to the environment. To increase the atmosphere of the environment, there was an added node to the environment in the rendering options, adding the ai atmosphere volume effect. This gives the lighting a more of a foggy effect, increasing the mood of the environment. 
Working through the block out and planning stage of the 3D animation, referring to the pre - production 2D animatic. allowed me to view from another perspective in 3D, where there was opportunity to reduce the amount of shots and character animation. However, still keeps the story progression for the main character and for the audience to understand. 
c. Rigging 
An important part for creating a 3D animated film is to create controls for the animator, giving freedom for the animator to create fluid animations. Therefore, another aim was to improve skills of rigging. A 3D artist, Jahirul Amin, created a rig completely from scratch. This method allows a rigger to support an animator by creating a proxy rig for them to work early in the production stage.  An understanding of creating a rig is essential towards creating detailed animations for the performance in the film.  
By grabbing the proxy character model of Max, the rig was set up to have a rig ready for animating that can be replaced with the final geometry, which is referenced from another Maya file, set as ‘M_Animation’. 
The development of the rig followed through many different steps such as rigging the torso, arms, hands, legs, feet, head and neck. Learning multiple things such how important parenting the joints are, how constraints work and what they used for. Also, how important it is to set up orientation of the joints and controls for the animator to use. 
From overview the rig, there is an issue with the current proxy rig, where the orientation of the left foot is set up as the Z axis for rotating up and down. To improve this issue, it would need to be unparented and no constraints to orientate it. 
[image: ]The method to create the torso, Skeleton > Joint Tool. Using the proxy character, create the skeleton by following the topology as a guidance. The first joint starts below the belly button, in the centre of the geometry. To create the rest of the straight joint chain, holding Shift to make 6 joints, using the insert button to adjust it into the correct place. 
To create the IK chest joints, the method is to select the joints SpineA_IK_jnt and duplicate the joints. Then Shift+P in the outliner to unparent it, renaming it as Chest_IK_jnt. Then repeat the process but snapping and dragging it to SpineD_IK_jnt by using the Point Snap Tool rename the joint as MidSpine_IK_jnt’. Another repeat of the process till it goes down to Spine rename it as Hip_IK_jnt. 
The proxy mesh was cut up into multiple pieces. This was set up as a low-res rig to test for animating. To start the process of cutting the geometry, duplicate the proxy mesh as a copy, then hide the main mesh. To cut the geometry, follow an edge loop, right click > detach component. Then mesh > Separate. Then go Edit > Delete by Type > History. 
Naming the geometry by matching the spine joints, Hip_proxy_geo, SpineA_proxy_geo, SpineB_proxy_geo, SpineC_proxy_geo, SpineD_proxy_geo, SpineE_proxy_geo and SpineF_proxy_geo. Then parent the geometry by name to the joints. Organising the naming conventions for the proxy and the joints are crucial as it gives a neat and clean hierarchy for developing the rig.
To add the Spline IK, Skeleton > IK Spline Hand Tool, then increase number of Spans to 2. Selecting SpineA_IK_jnt and then SpineEnd_IK_jnt. Rename the IK Handle as Spine_IK and the curve to Spine_CRV. Select the CV in the curve options by going into the component mode, Create Deformers > Cluster. This is to parent the cluster under a control. 
Select Chest_IK_jnt, MidSpine_IK_jnt, Hip_IK_jnt and Spine_CRV. Then go Skin > Bind Skin > Smooth Bind in option menu and use Bind as Selected joints, Bind Method as Closest Distance, Skinning Method as Classic Linear and Normalize Weights as Interactive. This enables the rig to deform the spine using the 3 joints, giving a stretch to the torso.
To add make the twist for the spine, using the Attribute Editor > IK Solver Attributes > Advanced Twist Controls was enabled to control the twist through the Hip_IK_ctrl and the Chest_IK_ctrl. Then set the option ‘World Up Type’ to ‘Object Rotation Up (Start/End)’. 
To set the Up Axis to Negative Z as the back of Max character is facing that direction in the Maya world. The Spine_IK joints are facing the Z-axis forwards. Then set the Up Vector and Up Vector 2 was set to 0, 0, -1 because the spine's Up is going in the opposite direction. Then Hip_IK_ctrl is added into the World Up Object box and the Chest_IK_ctrl was put into the World Up Object 2. Then the Twist Value Type was set to Start/End. There was an issue with performing this method, as the method was done in a different way, however, to correctly adjust the to the axis for the rest of the torso, it was rotated into position. 
By thoroughly going through and learning these new methods, a common one was used in order to set up the rig controls. That is to manually set up the control by getting a curve, then group it twice. Then name the first group ‘jointname_Ctrl_offset’, this group is important as it carries the translations and rotations, then second group is set as ‘jointname_Ctrl_auto’ and then rename the curve as ‘jointname_ctrl’, which the animator would be using to animate the proxy rig. 
To get the control in place, is to parent the offset group, zero out the translations, rotations and use the component mode to adjust the ctrl into position. Then un-parent the offset. Also, to drive the joint, the control is used to move the joint by having an orient constraint. This controls the orientation of the joint, through the control. 
To reflect upon the method used to create the torso, it was very effective as it can allow more control through twisting, bending and stretching the torso. This gives an advantage towards an animation, letting there be freedom for squash and stretch. Also, by adding the effect of the FK and IK controls, it gives more options for exaggeration when animating the torso for impact, such as being thrown in the action sequence within the film. 
Rigging the joints were challenging regarding the orientation and understanding how it works for animation. A clean understanding of how joint orientations are important through rotating an arm or a leg. For example, the left arm needs to go forward, in front of the character, it follows the X axis in the positive direction. This is extremely important to the other joints such as the leg going backwards is the X axis in the positive direction. 
The method to developing the arm and leg rigs, were a repeated process of duplicating the joint chain, then inserting joints for the Twist, which was then parented into the joint chain on the Upper(name) or Lower(name). The main joints are then duplicated twice, one set as the FK and one set as the IK joint chains. The proxy mesh is parented onto the original joint chain, and then FK controls are orient constraint on the FK joints and the repeated process for the IK. 
Learning to create the FK and IK switch was useful as it allows a person to animate the character in either options, the FK is for forward kinematics and IK is for IK handles, which allows an animator to move the characters arms and legs easier into a pose. 
Although learning new skills were important for rigging the character, the production time was decreasing as the development of the rig for Max was taking too much time to produce. To reflect on creating and developing new skills of developing the rig, it is important to understand that it can affect the time of the production. It is also crucial to have a rig that works for the animator. 
From learning how to rig through this method, it had improved skills in rigging, however the production time could have been organised correctly by using the Human IK method. However, through animating, there can be disadvantages such as timing issues through stepped animation and creating the control rig with additional skeleton for the controlling the face. 
The advantage to following the method of creating a proxy rig, by analysing the overall rig, the method is extremely useful to animate for a production and better to correct mistakes within the rig because it is accessible.  
3. Review of creative/enterprise strategy 
To review the creative strategy, the quality of the 3D assets are essential to creating the mood. From overviewing the environment, it gives off a dark tense, lonely and isolated atmosphere. The intention was to aim to give off the mood of an old-style house. Therefore, this was successful towards producing the quality, however it can still be improved such as the wallpaper in the lounge, and adding more essential detail, such as a measuring place for a growing child. This can represent that the main character, Max grew up in that house.  
As per environment modelling for the 3D animated short, to focus on the quality, it depends on the camera view. Therefore, to think about the quality of the environment for the full screen (1080p), for the audience to see, therefore there will be more detail in the prop to control the quality. 
For “Cellus”, the important aspect of it is the emotion of the characters, which tells the story. An important study on a YouTube video, “Colour Psychology in Films: A Supercut” identifies various colours and their effect on the viewer. For example, the blood flooding in The Shining shows violence and anger; in Maleficent she displays her dark power through green magic, which shows darkness and danger. 
To use this as an advantage in “Cellus”, Max shows a range of emotions where the atmosphere could be manipulated to correlate with the particular scene. As an example, when Max discovers the watch in the lounge, the red carpet creates a sense of danger and when Max enters the isolated basement where the blue is used to enhance the feeling of isolation. 
The method follows through a going in editing the scene in photoshop, giving the comic book look, through giving it the hash lines and highlights. ‘How To Recreate the Animation Style of Spiderman Into the Spider-Verse’ by a YouTuber, Audrey Ember who attempts to experiment with photoshop to create the effect of Spider-Verse in a video. This is a useful technique that can target my audience through a comic book feel. 
4. Critical appraisal of the final proposition
Originally in the beginning of the film, there were 16 camera shots, of him entering the house, investigating and looking around to see what had happened to his father. This was disproportionate because the shots were longer than they had to be for the story. It was also difficult to achieve. 
For the story to make an immediate impact, there needed to be fewer camera shots focusing on the storytelling, giving a shock to the audience. Where is his father and why is the place a mess? To direct the audience attention, the character finds a used syringe and his father’s watch. This is a very crucial change to the story, as it keeps the audience attention on the character and what he sees as he investigates. It was possible to achieve this by reducing the camera shots to 6 to creating a faster and more dramatic opening.  
The development of the 3D environment needed a lot of changes through its block out stage. The underground laboratory changed due to the camera positioning in cinematography to tell the story in a better way. The place was changed into a typical basement for a house, showing the basement backdoors, pipes and a structural pillar. The impression was given of a scientist who is isolated, experimenting in his own basement. 
Due to this look development, the storytelling improved the timing for the audience as the original camera shots focused on Max investigating more, which increased the amount of curiosity for the audience however, it did not look effective. Therefore, reducing the number of shots and making the story more effective allowed Max to encounter his father earlier, increasing the tension. 
5. Future trajectories 
To focus on building the film in the future, rigging, modelling, texturing and animating will need to be developed. The approach to developing the atmosphere has shown through its environment and detail. However, to keep focusing on the development, the camera shots and animation needs to be developed in its final stage of production. 
During the development stage, animation was not included, however in the future of the developing this film the animation will be solely focused on following the direction of storytelling. This includes the action sequence of with Max and the Creature and the emotional performance from both of the characters. 
The intended effect in the beginning of the short film is to have Max enter the house in a rush, as he opens the front door, lightning flashes. To execute this task, it will be drawn in Adobe Photoshop, creating a simple affect. 
The background as soon as Max enters the house, there has be visuals behind him, giving the illusion that there is a street behind him. To look through the shot, it is a low camera angle, which shows an overpowering shot of Max entering the house. The background could be made by making 2D images and having them layered in the background to reduce render time in the animation sequence. 
To focus on the target audience, the style of the look development could be improved by adjusting it in the post-production stage. By going for a slightly semi-realistic look for the environment, it can be cartoony by going through the animation and using the same technique spider-verse used through their post-production. 
6. Appendices 
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