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Aspect Ratio Part 2
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This module is split into 4 chapters and will cover the following topics:
· Introduction
· Chapter One: Letterboxing the image
· Chapter Two: Cropping the image and pan and scan
· Chapter Three: Pillarboxing the image and using archival footage
· Chapter Four: Conclusion
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. 
This session is part 2 on the topic of Aspect Ratio. If you haven’t reviewed the first part, we suggest referring to that one first. In this second part, we’ll cover what to do when there is a mismatch between the creative aspect ratio and the delivery specifications.
The common delivery specification used by UK broadcasters states, “All new commissions must fill a 16:9 screen vertically and horizontally”. 
Remember, in consumer electronics and TV specifications, aspect ratios are often expressed as round numbers as 16x9 or 4x3, where in content creation and cinema, we always define the aspect ratio as width x stands to 1 height. In other words, 16x9 is the same as a 1.78:1 aspect ratio. 
On paper, this bars you from choosing any other aspect ratio than 1.78:1, but as mentioned in the previous session, this can sometimes be a conversation. Typically, for a broadcaster to sign off on a different aspect ratio, you will need to provide creative justification before you start shooting with any other aspect ratio in mind.
What we always want to avoid is that we would need to squeeze the source material to fit the frame, as that would introduce geometric distortion. Circular objects like wheels will no longer be round, and people will appear stouter or thinner than they actually are. This is likely to lead to a quality check failure.
[bookmark: _Chapter_One:_Letterboxing]Chapter One: Letterboxing the image
Letterboxing is used when the aspect ratio of the source material is wider than the width of the frame in the master edit. It ensures the entire image is visible but might affect the intended visual impact. It allows all of the original image to be seen, but results in black bars at the top or bottom of the frame. 
It’s important to note that black bars are not empty; they are made up of black pixels to pad out the frame to the required size. 
Most broadcast delivery specs require the letterbox to be vertically centred with black bars of equal height above and below the active picture.
Letterboxing is often used to preserve the creative vision on different devices. For example, you could shoot in 1.85:1 aspect ratio but deliver a 1.78:1 master to a broadcaster by including a small amount of letterboxing. You might choose to do this if you want to have a theatrical release for your production in cinemas as well as a TV release. Even if you don’t intend to show it in cinemas, your Director and DoP might prefer the aesthetic of a wider aspect ratio, as it can be thought to be more cinematic.
So, what to do when you’ve shot for a creative aspect ratio of 1.85:1 but you have to deliver in a 1.78:1 or 16 by 9 container? You’ve got two options for your mastering and delivery workflow:
1. Edit in the native aspect ratio of 1.85:1, and apply letterboxing when creating the 16:9 broadcast master
2. Edit in 16:9, applying a letterbox effect to the shots in the edit to fit 1.85:1 in a 16:9 frame size
Whichever option makes the most sense depends on your full delivery list.

If we only deliver to television, both options will actually work. Option 1 will just require us to drop the 1.85:1 editing timeline into a 1.78:1 aspect ratio container, creating slight letterboxing in the process. Whereas option 2 was already prepared for 1.78:1 delivery, and can be a straight export without any conversion. 
But if our project will also be shown in cinemas, where 1.85:1 is one of the two standard aspect ratios available to us, we will see a difference between the two options. In this scenario:
Option 1 was created in 1.85:1 and fits the image container of the DCP that we will have to deliver for cinema release. Option 2 has already been edited into a 1.78:1 container, including letterboxing. For this to fit the 1.85:1 aspect ratio DCP container, we would need to slightly blow up the image to crop off the letterboxing again. Depending on some other parts of the workflow, this process could be damaging to the overall image quality.
Before deciding on your workflow, you should always check your broadcaster’s delivery specification for their policy on letterboxing.
Some broadcasters don’t like to present content with letterboxing, believing that some viewers are bothered by it. There is research to support this claim, as well as research that debunks it. Nonetheless, you might find that the broadcaster you will deliver to either demands a full frame deliverable or prefers smaller letterboxing like 1.85:1 over 2.39:1.  
[bookmark: _Managing_conflict][bookmark: _Chapter_Two:_][bookmark: _Chapter_Two:_Development][bookmark: _Chapter_Two:_The][bookmark: _Chapter_Two:_Cropping]Chapter Two: Cropping the image and pan and scan
An alternative to letterboxing is cropping. When cropping, the image fills the height of the frame, and the parts of the image that are too wide to fit are simply cropped off the sides. This loss of part of the picture may not be an issue when converting 1.85:1 to 16:9 as there is only 2% of the picture cropped from each side, although it lessens the perceived cinematic aesthetic from shooting with a wider aspect ratio.
There could also be a problem if some of the action happens near the extreme left or right edges of the screen, or if captions are placed within these areas. These issues would certainly be a factor if the source aspect ratio is considerably wider than that of the edited master, for example, when trying to present material shot in SCOPE or 2.39:1 within a 1.78:1 (16:9) master.
Cropping a picture straight in the middle, without considering the action of the full frame, can result in important visual information at the side edges of the frame being lost. To avoid this, a technique called pan and scan can be used, where the source material is moved from side to side to frame the action on a shot-by-shot basis; sometimes dynamically panning during the shot to follow the area of greatest interest. Most of the time, this produces acceptable results, but if the Director has placed action on both sides of the frame simultaneously, it’s impossible to show both at the same time. Sometimes this even results in shots being re-edited during the pan and scan process, making it two shots where originally there was one.
[bookmark: _Chapter_Three:_Production][bookmark: _Chapter_Three:_Aspect][bookmark: _Chapter_Three:_Pillarboxing]Chapter Three: Pillarboxing the image and using archival footage
When black bars are added to the sides instead of the top and bottom, this is called pillarboxing. This occurs when 4:3 archive material needs to be cut into a 16:9 master or if you need to include “vertical video” shot on a mobile phone.
If we allow the source material to fit the height of the frame, this will require the left and right sides of the frame to be padded with black bars. This is called pillarboxing. Most broadcasters’ specs will require the image to be centred with equal black bars on either side. 
In some cases, it is even specified that the edges of any archive material must be clean. In those cases, any unwanted artefacts should be cropped off from the sides of the image.
Sometimes these black bars can cover a large percentage of the image canvas, which isn’t really attractive to look at. This is particularly true for the presentation of vertical video, so often a blurred or graphic background is used instead. 
If you have control over how mobile phone footage is shot, insist on the user holding the phone in landscape rather than portrait mode. This will avoid the need for pillarboxing.
Another approach with archive material or any pre-existing footage is to let the footage fit the width of the edit master’s frame, which will cause the top and bottom of the original material to be cropped off. You can also use pan and scan here, except this time using vertical movement to frame the action. 
You will need to assess the picture quality of the archive if you fill the frame with it, as this will require zooming into the original picture, and undesirable pixelation may become evident. This could be a problem when converting poor quality 4:3 material from old broadcast or Super 8 film for use in an HD or UHD master, which already requires a considerable blow-up in resolution from the original standard definition. But one could argue that this is more about resolution than aspect ratio, which is the topic of another module in this series.
To avoid zooming into material too far, you might decide to compromise by using a mix of cropping and pillarboxing.
[bookmark: _Chapter_Four:_Conclusion]Chapter Four: Conclusion
· In summary, aspect ratio conversion is complex, especially when delivering to a variety of platforms. Mistakes can be costly, so 
· Establishing the right workflow from shooting through post and delivery is vital to maintain both the quality of your program and the efficiency of the processes used to get it through to delivery. 
· It is crucial to read and understand the delivery specification even before shooting and it is worth consulting all parties in the decision about the aspect ratio for shooting. Remember that you may need a dispensation from the broadcaster to use letterboxing or pillarboxing on newly shot material, so consult not just the Director and DoP, but also the post house and broadcaster before making any decisions!
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