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Don’t fear change.

This industry has undergone many transitions. Some of the most significant ones have occurred within the last two decades. The evolution from film to digital has brought with it new problems and many benefits. Film processes have been greatly enhanced by the complementary use of digital technology making filmmaking more flexible and bringing cost down. 

In many realms, digital is replacing film altogether. One of the primary aims of the creators of the RED camera is to overcome the limitations of traditional HD and create a digital camera and medium which can be used in place of film, but without the costs and limitations of traditional HD.

What’s wrong with HD?

The common HD formats were conceived in the mid 1990s for broadcast television and were not designed with much thought in mind for film production. Most notably, the highest resolution HD standard, 1080i, was only available as an interlaced format. Many newer cameras and decks can record[image: image1] and play back progressive frames encoded into the  1080i interlaced format, but initially this was a bit of a hack and was inconsistently supported in HD devices.

Furthermore, tape decks which were designed in the 1980s and 1990s were upgraded to support HD bit rates. Because these decks were not mass produced nor available in the consumer range, prices were (and still are) ridiculous. Sony’s HDCAM SR and Panasonic’s D5 decks cost over $100,000 when new! When one considers the fact that they are compressed formats (4:1 compression for the Panasonic D5 and either 2.7:1 or 4.2:1 compression for 4:2:2 or 4:4:4 material respectively on the HDCAM SR), one quickly realizes that these technologies are neither cost effective nor necessarily suitable for replacing film. After all, computers and electronics are supposed to get faster, better, and cheaper over time. Why have these tools lagged so horribly?

No realistic standard technology is on the horizon to replace these overpriced dinosaurs, nor to upgrade their standards to something more useful to the film industry.

So what’s RED doing differently?

RED is simply skipping the limitations of the common HD formats and of tape. No longer are we restricted to using expensive decks and specific resolutions and framerates, nor do we have to worry about irrelevant problems such as REC 709 colorspace limitations before we even begin to ingest dailies, for example. Let the people who receive the deliverables worry about things like that; after all, won’t people preparing a broadcast know best how to do that?

What does this mean to me? I’m much more interested in shooting than the technology behind the camera.

Removing the limitations of what you think HD can and can’t do will help you to concentrate on filmmaking rather than worrying about the tools. However, it is important to make some technical decisions before beginning to shoot so that things go smoothly and w[image: image2]ithout problems.

Some of the most common problems with RED shooting come from a lack of planning. A few examples of problems we’ve seen with RED projects could’ve been avoided with a minimum of effort:

· Aspect ratio. The RED defaults to 2:1 ratio; this really isn’t a bad ratio if you don’t know ahead of time whether you might deliver 2.39, 1.85, or 1.77 ratios, as it’s in between these common ratios. But without thinking about ratio, material will likely be framed so that later conversion will require manual pan and scan. An advantage of 2:1, for instance, is that it can be treated as open matte 2.39, making more information available in post. RED also support a native 16:9 ratio.

· Frame rate. Most projects are shot at 23.976 frames per second, but occasionally people shoot material which they know will be broadcast at 29.97 frames or 25 frames for PAL, or they shoot at 24 frames per second because the final output will be a film print. Checking the frame rate at the very beginning of shooting, which is a seemingly obvious thing to do, is always a good thing. Don’t ask anyone to assume anything.
· Audio. If you don’t have a need for more than four channels of audio, then send all of your audio digitally to the camera. It’s no less safe than your picture (after all, if you lose your picture for some reason, the audio isn’t going to do you very much good), but you get two benefits: one, time and money is saved because there’s no need to synchronize material later, and two, it can be treated as on-line quality since it is digital. If you need more than four tracks, sending some of the tracks to the camera can make syncing the additional tracks easier in post.
· Post and deliverables. What kind of editorial do you have planned? Does your editor only work on Avid? Are you planning to edit in an offline resolution, or can you edit in an on-line format? There has been much confusion about what can and can’t be done with RED material, and we will aim to simplify things here.
Working with RED material.

So you’ve shot your film and you want to edit it now. Here are common ways that RED material can be handled:

· Use the RED Final Cut workflow outlined in RED’s whitepaper. In summary, this involves using Final Cut’s Log and Transfer to bring RED QuickTimes into a Final Cut project. One way transcodes all of your material into ProRes files, whereas the other way lets you use QuickTime wrappers directly in Final Cut. The former method requires significant amounts of time for the transcoding process. The advantage of the latter method is that it doesn’t necessarily involve significant transcoding time nor a third party transcoding service; it’s suitable for a simple project such as a short with few effects, but it involves working in timelines where the media and timeline settings do not match, and therefore much rendering is necessary. This would definitely not be desirable for a feature.
· Use a transcoding service. Once your RED material is transcoded into a format which can be edited quickly and easily, your editor won’t complain about the lack of responsiveness during editing, and your tech won’t need to worry about adding more and more storage for render files.
The RED codec offers a suitable compromise between size and quality for shooting 4K material, but it is not ideal for editorial, nor is it suitable for any type of multi-generation processing. Ideally, it would be converted to another format such as DPX or Apple ProRes HQ for editing and/or finishing. Furthermore, handling RED files requires a tremendous amount of CPU power. The fastest Mac Pro available today can’t play back 4k RED QuickTime proxies at full speed, and even 2k RED QuickTime proxies skip frames. However, you can play back and even edit 2K Apple ProRes HQ files quite comfortably on a dual processor PowerMac G5 or Mac mini.

What’s the best way to transcode to ensure the quickest, smoothest editorial process?

If you shot at one of RED’s 16:9 aspect ratios and you plan to deliver 16:9, then you can transcode to and edit 1080 resolution (1920x1080) or 16:9 2k (2048x1152). 1080 is more suitable if you use some sort of video interface card to provide full screen playback, although certain cards, such as the AJA Kona 3, can downconvert 16:9 2K to 1080 in real time.

If you shot at RED’s 2:1 aspect ratio but plan to deliver a different ratio, you can decide before transcoding whether you wish to edit at 2:1 and crop later, or if you’d like to crop during the transcode process. To crop to 16:9 aspect ratio, you’d lose 5.5% of each of the left and right edges. To crop to 2.39, you’d lose the top and bottom 8.2%.

There are also two anamorphic options for the RED beyond shooting 2:1 open matte. One is to use anamorphic lenses; the other is to use RED’s anamorphic mode which allows using spherical lenses. However, RED’s anamorphic mode has only recently been introduced and it uses a lower resolution than other shooting modes, so it might not be suitable for certain types of movies. This will likely improve over time, but for the moment it does not appear to be a desirable method.

Whether you plan to edit, color, and deliver the transcoded material or on-line from the original RED material depends on a few things. Do you intend to perform large changes during color correction? If so, you would most likely want to use the additional color information in the raw RED footage during the color process. On the other hand, if you’re not delivering in any format which requires higher than 1080 or 2k resolution and you’re only making small color changes, the ProRes HQ or the Avid DNxHD 220x media you’ve cut can be colored and delivered without revisiting the original RED footage.

When you edit in a format which has been designed specifically for editorial as compared with formats which are optimized for shooting, performance is significantly better. This is true whether you start with RED footage, XDCAM, DVCProHD, or any other format. A good transcoding service will give you material which you can edit quickly and will be an excellent representation of the material you shot.

Big Time Picture Company, Inc. can help you plan your workflow from pre-production through deliverables. We provide RED transcoding services with editorial and finishing in mind, making the entire process efficient and cost effective. The future of moviemaking is here.

For more information, feel free to contact John Klos at john@bigtimepic.com or (310) 207 0921.
Big Time Picture Company, Inc.  http://www.bigtimepic.com/
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