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2. Introduction to the movie
Coco is an animated movie co-directed by the duo Lee Unkrich and Adrian Molina. The film is set on the Mexican Day of the Dead. It tells the story of Miguel (Gonzalez), a 12-year-old boy from a shoemaker's family, who dreams of making music but is opposed by his family and eventually enters the world of the undead by mistake. A wonderful journey to unravel the secrets of his family unfolds.

Lens Selection
[image: ]This report selects the scene from the movie where the Héctor couple and their daughter Coco meet and embrace again and walk together on the Petal Bridge (Figure 1). The duration is 13 seconds.

The team will research and analyze all the information in the picture, starting with the creation of the characters. Helpful research materials and a Gantt chart will be added to illustrate the production timeline. And the amount of money that will be spent, etc.

3. Pre-production
2.1Story 
		2.1.1 Cultural research and fieldwork
Day of the Dead Culture in Mexico
According to Screen Rant (2017), in an interview with directors Lee Unkrich and Adrian Molina, the team went to Mexico to do a lot of research and learn a lot about things like beautiful folk art and colours. The team members wanted to create a story that incorporated all of these cultures into the movie. And in the meantime, they did. The team spent three years travelling to areas like Mexico City, interviewing local folklorists, artists and ordinary families. To learn about the origins, rituals and symbolism of the Day of the Dead (Día de los Muertos). For example, during Día de los Muertos, Mexican families set up an “Ofrenda” (altar of the dead) with photos of the deceased, marigolds, food, etc. To symbolize the return of the dead. This practice is central to the culture of the film's connection between the world of the dead and the real world.
The point of making this story is, as director Adrian Molina says in an interview, “to remember and honor your loved ones, to immortalize them.” It's also a way of spreading culture so that the world can learn about Mexican culture, and also to exchange cultures.

Family Memory and Musical Tradition
Through interviews with Mexican folk musicians, the team learned that music is not only an art form in Mexican culture but also a vehicle for family memory. For example, many families pass on stories of their ancestors through song, an inspiration that was incorporated into the Miguel family's episode of taboo and reconciliation over music.

2.2 Storyboard
[image: ]A storyboard is a visual script that presents information about the sequence of movie shots, composition, character movements, scene transitions, etc. By drawing a series of images. It is similar to a comic strip, which presents the narrative content of a movie in the form of still images by way of subplots. It is an important tool for the director, screenwriter, cinematographer, art director and other creators to communicate their creativity and ideas.
According to the storyboard, and then compared with the movie can be calculated that the production of 15 frames of the storyboard corresponds to 43 seconds of animation content (Figure 2). Then it takes about 5-6 frames of storyboards to produce the storyboards for the selected shots. At the same time, according to the description of the team members, the story setting was revised many times in the early stage. Then it probably took the drawing team at least 2-3 days. This is also according to artist Ronnie Del Carmen's interview about his work on Coco, a pre-production that also provided effective support. 

2.3 Character Design
The Mexican Day of the Dead skeleton culture is also the core inspiration for the movie's character design. Coco is different from other animated movies in that most of the characters in the movie are in the form of “skeletons”. This is a great challenge in character design. In traditional cognition, the skeleton symbolizes death and fear, but the Pixar team, through modelling and dynamic design, gives it a “sense of life” so that it becomes the Mexican concept of life and death in the figurative expression. In terms of visual expression, the team used costumes to add personality to the characters, while also highlighting their bone structure as skeletons, making them even more appealing. (Art team led by Harley Jessup and Danny Arriaga)
[image: ]The second thing is about the design of the generations of characters. in the movie, the character design conforms to the characteristics of the Mexican people. At the same time, there is a certain similarity between the characters of the Rivera family (Figure 3), which shows that the team members were careful to consider the key element of bloodline in the character design. This care also includes the design of the animal in the movie, Dante. Dante is based on the national dog of Mexico, which has existed since the Olmecs period. In Mexican culture, when someone dies, they have to travel to a place of the dead called Machlin, but people can't get there alone; they must have a dog travelling with them to do so. This is also according to a behind-the-scenes interview with a member of the team (2017).
Miguel is a 12-year-old. “Miguel secretly nourishes a love of music,” says director Lee Unkrich, who built a guitar and modeled the design after Ernesto's iconic skull guitar. And, he taught himself to play. It all speaks to his love of music.

Héctor is a downtrodden vagabond in the land of the dead who wants to borrow Miguel's help to travel to the world of the living.

Dante is a Mexican Hairless Dog (Xolo, short for Xoloitzcuintli), the national dog of Mexico. Dante is virtually hairless, and his tongue is difficult to fit in his mouth due to his missing teeth, but he is Miguel's faithful companion. “Dante is Miguel's confidant and the only character he will share music with,” screenwriter Matthew Aldrich mentioned in an interview.

Mamá Imelda was Miguel's great-grandmother, the matriarch of the Rivera family.

Mamá Coco was Miguel's beloved great-grandmother. She was very old, and Mamá Coco was very frail.

	2.4 Environmental Design
[image: ]The environment in which the camera is set is the Land of the Dead (Figure 4). The filmmakers created the design of the environment inspired by their preliminary fieldwork. The city was historically originally founded on the site of the Aztec city of Tenochtitlan and is surrounded by water on all sides. There are real-life cultural references as well because of director Lee Unkrich's point of view - he didn't want to just make a laissez-faire, wacky world, one that needed to have some logic to it, as new inhabitants would arrive regularly. However, because the environment was designed to be very large, it was a huge challenge for post-animation, special effects, and rendering aspects were challenging.
The footage shows a family of three walking together on the Marigold Bridge, a bridge that also connects the two worlds in a magical way. This connection is not only for the two worlds in the film but also connects the film and the viewer's mind.

4. Production
3.1 Research and development (R&D)
This is a crucial part of the whole team. Because this part requires the cooperation of almost all the team members. Different suggestions, inspirations or ideas were needed to make the whole film perfect.

Because the land of the dead is full of lights, the whole city needs a lot of architectural examples. This is why new methods needed to be developed for RenderMan to be able to render such a huge environment in the production setup. According to members working on Coco (2017), there are about 2,000 RenderMan lights in the Land of the Dead, so the studio team used the RenderMan API to create 700 special point cloud lights. Meanwhile, in character animation, the team developed a lot of control and simulation software for bone loosening and fabric interaction to ensure that the animation can be more smoothly.

3.2 Modeling
[image: ]The face is an important part of the detail display, but in Coco, most of the faces are styled as skeletons. This equates to showing the attractiveness of the skeletons while maintaining their original appearance. In the film, the eyelids of the skeleton characters were used as eyeballs, and then the eye sockets were shaped into eyebrows (Figure 5). And angles and edges were added to the lips and corners of the mouth to make the character more vivid when he speaks. To make the skeleton's chest cavity look more animated, the team also enlisted the help of Don Schmidt and JD Northrop. Using the system they developed (which simulates loose bones that react to the character's movements) helped the creation of the model go more smoothly and saved the team a lot of time.

	3.3 Texturing
The characters in the film are also set up differently from other films in terms of the fabric of their clothes. Because the skeleton's bone structure is 20% of a normal person's weight, a 20-pound fabric for a skeleton of that weight would make the character look very bulky. Therefore, the team conducted a lot of tests and experiments on the fabric material. At the same time, in the fabric production, the use of triangular mesh and point way to done. This allows the character to ‘wear’ the fabric on his body better and ensures that there is no clipping through. At the same time, the texture of the skeleton is also kept as much as possible, so that the skeleton looks more vivid and realistic.

The texture of the environment is based on the team's three-year visit to Mexico, trying to restore the real scene as much as possible. The cultural elements of Mexico and the atmosphere of the Day of the Dead were integrated into the film. Let the texture design have more regional characteristics and cultural heritage.

	3.4 Animation
[image: ]Most of the characters in Coco are skeletons as prototypes. Therefore, the production team needed to study the real bone structure in detail. At the same time, the animation effects of different parts of the skull had to be studied. For example, how the eyebrows move and whether skeleton lips are needed. Based on this series of work, requires the team to do constant animation testing in the early stages. At the same time, one of the core themes of the film is to heal the heart, so the team also referenced a lot of their own or real-life experiences around them in designing the animation.

As 80% of the characters in the film are almost all skeletons, the flexibility of animating the vertebrae, ribs and sternum was one of the keys to the overall production of the animation. Since the team had a large group of characters, the animators could easily use this tool to preset the corresponding characters. In the character's dynamics, the technique of simulated grasping (Figure 6) was also used, so that the fabrics and bones could be better combined, and there was no clipping through to ensure the smoothness of the animation.

	3.5 VFX
VFX enhances the visual elements in a film through digital technology. To bring the audience a more stunning and immersive viewing experience.
[image: ]The volumetric fog and particle bridge (Figure 7) in Coco all use VFX technology. This makes the Marigold Bridge scene in the film more vivid and fantastic. It also conveys the visual signal that the bridge is a connection between two worlds.

	3.6 Lighting
The Land of the Dead is a massive setting with lights present everywhere, with lots of warm coloured lights to render the beautiful vision of the Day of the Dead in Mexican theatre. It also makes the audience less afraid of the skeleton look too much. For Coco, the team used about 2,000 RenderMan lights, as well as 700 special point cloud lights created using the RenderMan API, to achieve the desired visual effect.

	3.7 Rendering
Because the complex was so large that it couldn't even be rendered in earlier versions of RenderMan, it was a problem for the entire team, and the RenderMan team worked with Pixar's Lightspeed team to solve the problem of the scene's great complexity. The Baking System was developed to reduce the rendering time from 1,000 hours a frame to 50 hours a frame at the time of production.

	3.8 Sound Effect
The sound effect plays a crucial role in the film. It is not only an important part of the film's sound elements, but also a key factor to enhance the film's infectious force, promote the development of the plot, portray the characters and create an atmosphere.

In order to restore the Mexican culture, the dubbing of the characters in the film also adds a lot of Mexican language and accent to the lines of the dubbing actors.

Miguel, the main character, is a boy who pursues his dream of music, and Miguel's whole family has a deep bond with music, so there is a lot of music with different atmospheres in the film. The soundtrack for the selected shot is ‘Proud Corazón’, a scene in which the family walks towards The Marigold Bridge, echoing the lyrics of the song ‘Our love for each other will live on forever’. It is also one of the lighter songs on the soundtrack, which soothes the hearts of all the viewers and gives them a feeling of happiness

5. Post-production
4.1Compositing
Renee Tam, Head of Lightspeed at Pixar Animation Studios, also admitted in an interview (2018) that Coco was the project with the most lights ever, along with a billion file assets. Suffice it to say that this was a big job for post-compositing as well.

The compositing process involved layering and integrating all the rendering elements, including character animation, environment rendering and FX simulation, to create the final image.

	4.2 Colour Correction
By adjusting the saturation, contrast, brightness and other parameters of the colour of the screen, it is possible to make the screen more vivid and full, and at the same time, it is possible to enhance the visual impact. In Coco. Colour Correction can highlight the fantastical colours of the undead world and create a more unique visual atmosphere. Colour is also a means of expressing feelings and atmosphere. Through colour correction, the colour tone of the picture can be modified according to the plot. For example, warm colour express the emotions of literacy and happiness. Cold colour express sadness and loneliness. At the same time, different playback platforms and devices may have different colour requirements for the picture. In such a case, colour correction can ensure that the film can present the best colour effect on different platforms and devices to meet the audience's viewing needs.

	4.3 Editing
Editing is a crucial part of film post-production. Editing can build a more complete narrative structure by selecting, arranging and combining animation materials, sublimating the rhythm and emotional expression of the film. Through editing, the editor perfectly combines music, sound effects and images to create a specific emotional atmosphere and enhance the audience's empathy with the film.
The chosen shot then uses clever editing with the previous scene transitions to connect the real world with the world of the undead, expressing the language of the shot which is full of happiness no matter which world it is.

	4.4 Final Output
The Coco film has been finally confirmed for the 4K/HDR format, on Blu-ray and 4K Ultra HD Blu-ray. The format offers vibrant colours, detailed visual effects and high-quality audio including Dolby Atmos for an immersive viewing experience. The film is also available on DVD.

6. Gantt Chart
Through the study of the film, it is possible to determine how long the production will take. In addition, as the Gantt chart shows, there are many tasks that overlap, so I will generate a complete Gantt chart of the film's production (Figure 8).

In terms of funding, a team of cultural consultants will be hired during the production of Coco to ensure a more accurate and respectful portrayal of Mexican culture. For example, dancer Rudy Garcia was brought in to teach the animators about Mexican folk dances and the specific movements and costumes involved (2018). The film was made at a total cost of $175 to $200 million. The specific funds allocated to each project were not made public on the web.
[image: ]
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