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Aspect Ratio Part 1
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This module is split into 4 chapters and will cover the following topics:
· Introduction
· Chapter One: What is aspect ratio? 
· Chapter Two: The different aspect ratio standards and where they come from
· Chapter Three: Aspect ratio as part of the creative decisions
· Chapter Four:  The technical requirements around aspect ratio and what the impact on production is of aspect ratio choices
Introduction
This module is part of the series about post-production, in which we aim to provide a high-level overview of the technical details of the film and TV process that we feel everybody should understand in order to have a common language. 
Knowing these things helps everyone work together smoothly. In this session, we're focusing on Aspect Ratios.
In the next e-module, we will take a deep dive into what to do when you have a mismatch between your creative aspect ratio and the delivery requirements.
[bookmark: _Chapter_One:_An]Chapter One: An introduction to the sound pipeline
If you take a look inside most electrical retailers, you will find flat-screen TVs of all sizes. From small to very large. But they all have something in common.
The ratio of the height to their width is a consistent 16 by 9. This is known as their “aspect ratio”. The aspect ratio of an image defines the proportion between its width and height. It is always expressed as two numbers separated by a colon.
TVs haven’t always been this shape. From the 1950s to the mid-90s, TV sets were standard definition, and their aspect ratio was 4 by 3.
By the end of the 90s, when TV transmission became digital, some standard definition programmes were made in 16 by 9, or “widescreen” and the shape of new TVs began to change.
16:9 is now the global broadcast specification for the aspect ratio for high definition and ultra high definition TV displays.
The resolution of a picture is closely related to its aspect ratio. A digital TV picture is made up of pixels: millions of tiny squares of colour or tone. A Full HD picture has 1080 horizontal rows of pixels with 1920 pixels in each row. So the resolution of the picture is described as 1920x1080. As the pixels are square, these two numbers are in the ratio of 16:9.
The same holds true for Ultra High Definition, which has a resolution of 3840x2160 pixels. Again, these two numbers are in the ratio of 16:9. 
We will cover resolution in a lot more detail in one of our upcoming e-modules, but understanding the relationship between resolution and aspect ratio is an important starting point. 
The custom in television has been to describe the aspect ratio in terms of whole numbers. In cinema, the practice is to always write the height as 1 unit, regardless of the aspect ratio, and to express the width as a decimal number against the whole number. So 16 by 9 would be 1.78 to 1.
[bookmark: _Managing_conflict][bookmark: _Chapter_Two:_][bookmark: _Chapter_Two:_Development]Chapter Two: The different aspect ratio standards and where they come from
In the early days of cinema, silent movies were shot on 35mm film, and they had an aspect ratio of 1.33:1, which can also be written as 4:3, the same aspect ratio as early standard definition television.
With the advent of talking pictures, space had to be found on the strip of film for a soundtrack, and by 1932, the Academy of Motion Pictures standardised the picture aspect ratio for cinema as 1.375:1. This became known as the Academy Ratio.
As TV grew in popularity in the 1950s, film producers responded to falling cinema audiences by providing something that TV could not. They enhanced the cinematic experience by filming in a range of wider aspect ratios. For example, Cinemascope had an aspect ratio of 2.35:1 or approximately 21:9.
When the distribution of films to cinemas became digital using DCP files, there was a need to standardise the aspect ratio. There are two main options included in the DCP specification. FLAT with an aspect ratio of 1.85:1 and SCOPE with an aspect ratio of 2.39:1.
Both of these are wider than the high definition TV aspect ratio of 1.78:1 or 16 by 9. Although FLAT at 1.85:1 is quite close.
From a technical perspective, the purpose of different aspect ratios lies in filling the screen for specific devices and viewing platforms. This ensures that the content remains visually captivating and immersive, whether on a cinema screen, traditional television or a portable smartphone. Tailoring the aspect ratio to the viewers' preferences and habits ensures an engaging and relatable viewing experience, strengthening the bond between the content and the audience.
[bookmark: _Chapter_Three:_Production]Chapter Three: Aspect ratio as part of the creative decisions
The aspect ratio for the delivery of content to a broadcaster, streaming service or cinema distributor will almost certainly be specified in their technical specification document.
However, in a lot of cases, this specification only concerns the aspect ratio of the delivery format, the container, if you want. 
Within that container, filmmakers can decide on different creative aspect ratios. 
By picking different ratios, they get a varied canvas to show their artistic ideas. 
Changing the frame lets them bring out certain feelings or moments in the story. The goal is to make the audience feel more connected and understand the story better.
So, who picks the aspect ratio? Well, it's a team effort. The Director or Showrunner will share their vision for the project. The Cinematographers add their creative and technical input, suggesting ratios that work best for the project. The Post Supervisor and Workflow Specialist should be consulted to ensure that a creative decision will match the post workflow and delivery specifications. 
And finally, the Producers and Distributors should agree that a creative aspect ratio matches with the distribution and exhibition formats. Especially when the creative aspect ratio decision deviates from the delivery specification documents. In those cases, sign-off by the Distributor is essential.
When selecting an aspect ratio for your content from a creative perspective, your Director or Showrunner will be considering several options.
Narrative elements, themes, and emotions will be elevated by certain aspect ratios, to complement the intended mood or tone while highlighting the dynamics between characters and the overall environment.
Genre Alignment, Creative Expression, and Audience Engagement are all important when choosing your aspect ratio. The creatives will need to reflect on genre traditions for authenticity and use the aspect ratio creatively for emotional impact.
Simultaneously, understanding your audience's viewing habits, for example if they are watching this on a phone or in the cinema, then selecting a ratio that resonates with their preferences will result in a more immersive viewing experience.
[bookmark: _Chapter_Four:_The]Chapter Four: The technical requirements around aspect ratio and what the impact on production is of aspect ratio choices
Once you’ve decided on the right aspect ratio for a production from a creative point of view, it’s time to start looking at potential implications on the production process.
The delivery requirements list is a contractual document that comes from your Distributor: It specifies the distribution requirements of the content, including any specific guidelines or standards. It is vital to share the document with your chosen post-production supplier or facility, as they will adjust their workflows accordingly.
As mentioned before, this document will specify the aspect ratio requirements for the delivery format and might even specify limitations to the creative aspect ratio within that container. The Distributor will specify this to ensure the best viewing experience for their audiences, even when these audiences will consume the content on different devices.
Evaluate how the chosen aspect ratio may impact the production logistics, including potential set design, camera & lens choices, and lighting requirements.
It can happen that the native aspect ratio of the camera you record on doesn’t match the creative aspect ratio of the final product. That is not a problem, as you can decide to crop the footage to your desired aspect ratio during post production. To ensure that everyone knows what the creative intent is, it is imperative that the camera department creates a framing chart that clearly shows what the camera will be seeing and recording, and which part of what the camera is seeing is meant to be shown in the final product. This framing chart will be used by dailies labs, post houses and VFX vendors as a reference.
Let’s look at an example of such a workflow.  In this case, we are using a camera with a large sensor in "open gate" mode. A 6k sensor, with a resolution of 6048x4032 pixels and a 3:2 aspect ratio, captures the entire sensor output, providing various aspect ratio options in post-production. 
The Camera Operator frames using a masked viewfinder, but reframing in post is possible due to the captured pixels outside the framed area. This masking inside of the viewfinder is called a frameline, and this frameline should match with the framing chart that we mentioned earlier. 
Of course, the drawback of shooting more image information than is needed is that your data usage and cost will increase. Therefore, making decisions like this are once again a team effort between camera, production and post production departments. 
Seeing that we can’t predict what options in terms of viewing formats we will have with future technologies, it’s always a good idea to archive a production in such a way that everything the camera recorded is still there. Even if we never intended for all of that to end up on screen, the extra information might be helpful when remastering for a new format in the distant future.
[bookmark: _TITLE:_BASIC_ONBOARDING][bookmark: _BASIC_ONBOARDING_CHECKLIST]This is the end of the content.
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