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Picture Pipeline
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This module is split into 6 chapters and will cover the following topics:
· Introduction
· Chapter One: Picture pipeline in overview
· Chapter Two: Pre-production
· Chapter Three: Production and the offline edit
· Chapter Four: Conform, online and grade
· Chapter Five: Finishing and delivery
· Chapter Six: Conclusions
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. In this module, we will discuss picture pipelines. 
Understanding the picture pipeline is essential, as each stage follows a technical pathway that influences creative decisions and budget considerations. The choices you make have a direct impact on the creatives and facilities you’ll be able to collaborate with. 
The different departments will make up different parts of the pipeline. A TV programme or film will start in the prep and test stage, then move to the shoot on-set. It then moves through offline in post production, to the conform, and then to online, grade, and finish.  
Each step in the pipeline is scalable, meaning the process can be tailored to fit the budget and needs of your production. The scale and complexity of this picture pipeline are what sets TV and film productions apart from independent projects. It's this structured, adaptable approach that enables larger productions to maintain consistency and quality throughout the entire process. 
[bookmark: _Chapter_One:_Picture]Chapter One: Picture pipeline in overview
All productions are different, but there are guiding principles, procedures, personnel and workflows to support effective delivery of TV and Film. An in-depth understanding of these processes will lead to greater efficiency within your workflows and help avoid problems later on. 
Post-production is the phase where all elements of a film or TV production come together, transforming raw camera footage into a polished and cohesive story. Each department plays an important role in bringing the project to life, and the picture pipeline is no different. Each stage builds on the previous one, contributing to the final product. Let’s walk through those different stages. 
Pre-production is when all the workflows are decided and key stakeholders will agree on technical and creative workflows. We will often use a workflow document to record these important decisions. 
Offline editorial is where the story begins to take shape, weaving together the footage in an order that effectively tells the narrative. During offline editorial, we work with low-resolution proxy files. 
The conform and online stage is when we connect back to the original camera files and final VFX.  We then address any picture fixes. 
Grading adjusts the colour, tone, and contrast of the footage to match the desired look and feel of the story. It also balances shots filmed across different days and lighting conditions to ensure a cohesive visual flow. 
Finishing is the final integration of all picture, sound, subtitling, and additional elements, tweaked to fix any final problems. The finished product is then prepared to meet client specifications and subjected to thorough quality control. 
Delivery involves supplying the completed masters and archived materials, which then serve as the long-term assets of the project. 
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Pre-production in film and television is the time for planning every element of the production, including post-production. Before you get started, it’s important to be clear about your delivery.  
To fulfil your contract with a theatrical vendor, broadcaster, or video-on-demand platform, you’ll need to understand the delivery requirements and specifications list. These documents detail the exact specifications required for final delivery. You must carefully read and interpret what’s required, as this will shape the setup of your project, influencing the workflow, schedule, and budget. 
The pre-production stage plays a crucial role in shaping how footage is captured on-set and in establishing post-production workflows such as colour management. It is also a crucial stage for planning the budget and schedule for post. By dedicating more time to post-production considerations early on, we are less likely to run into time-consuming and costly problems later down the line.  
An important part of pre-production is deciding which cameras you will be using.  
The Director of Photography will make recommendations based on their creative intent, technical needs, and on-set practicalities. All camera specifications will then need to be double-checked against the delivery requirements list to confirm that they adhere to the final deliverables. In some cases, there may also be an approved camera list that must be strictly followed. 
Every camera used in production must be documented and tested. This not only includes the primary camera but also any secondary devices such as drones, GoPros or smartphone cameras. Camera tests are essential for checking the codecs, aspect ratios and framing, lenses, image quality, colour management, resolution, and whether to shoot SDR or HDR. These tests will also help determine the most suitable recording settings, including colour management and resolution, as well as testing the lenses for colour consistency, distortions and sensor coverage.  
 
It’s important to test your cameras and workflows by running sample footage through the established pipeline to ensure it meets your delivery requirements. 
If you would like to know more about aspect ratio, colour spaces, SDR and HDR, and resolution, we recommend you refer to these e-modules. 
Your colour management pipeline is essential to maintaining creative consistency throughout post-production. This pipeline starts with your input colour space which represents the colour space of your original camera footage and the colour space of your proxies and dailies. Next is the working colour space which is used in grading, and finally is the delivery colour space or spaces which is the colour space in which you deliver in. 
A Look-Up Table, or LUT, is a file that adjusts the colours and tones of your footage. On your production, you may use a standard LUT or a custom built show LUT, which can be applied across the entire production, providing the Director, editorial team, Producers, and VFX teams with a unified vision of the final look. 
Creating the show LUT often begins with a test shoot, capturing actors in costume and makeup and performing scenes in different lighting setups, both indoors and outdoors. This footage is sent to the Colourist, who works closely with the Director of Photography to develop the show LUT, making careful adjustments to avoid any overexposure or underexposure of the intended look. 
Once finalised, the show LUT is used for on-set monitoring and is applied to the dailies, offline editorial proxies, and any VFX pulls, ensuring that everyone remains creatively aligned throughout the production.
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With the fast-paced environment of production, it can be easy to overlook the importance of post-production at this stage. Let’s explore the best practices for moving from on-set to offline editorial and the importance of the Digital Imaging Technician. 
You must appreciate that at the point of shooting, your footage is at its most vulnerable, as it may just be stored on a single camera card. Ensuring the backup and archive of these materials is essential, and that’s where the Digital Imaging Technician, or DIT, comes in.  
The DIT role emerged during the transition from film to digital and has become an essential part of the team. They are typically responsible for data management, colour management, and on-set practice. They are responsible for adhering to the established backup and clearance protocol.
When backing up your original camera files, we recommend following the 3-2-1 backup method. This means three backups, in two different formats, with at least one stored in a different location for added security. All copies should be done with a Checksum. This checksum process confirms that the copy is an exact match to the original. If there’s any discrepancy, it alerts the team to investigate immediately.  
Remember, the backup should include more than just your original camera files. It also needs to cover all production sound files, on-set reports, and any other metadata generated during production. 
For your backups, you have several options: Linear Tape-Open, referred to as LTO, secure cloud platforms, RAID 5 or 6 configured hard drives, or a combination of these methods to ensure the material is well-protected. 
Once all content has been cloned, verified, and quality-controlled, clearance is granted to erase the camera cards or transfer drive. It’s important to establish this clearance protocol beforehand so you know who is responsible for this task. Typically, this clearance is authorised for the DIT to handle back on set. Keep in mind that you’ll generally need two and a half to three days' worth of camera cards available to allow time for the clearance process.
At the end of each shooting day, the Director, Editor, and Producers need to review the footage to ensure they have the right coverage and performance. This review process, known as dailies, involves creating low-resolution proxies from the original camera files for easy viewing. The Director, Producers, and Editor can then confirm that they’ve captured the needed material for the production. 
The dailies can be accessed on a secure online platform, with essential metadata attached to each clip, allowing quick reference to the original files. 
Security is paramount when setting up dailies viewing to ensure that only authorised personnel can access the footage.  
Now let’s walk through the offline editorial process. 
Offline editorial doesn’t require the original camera files, as they work with low-resolution editorial rushes, sometimes known as proxies. With the show LUT applied and media synced, these proxies allow them to do their job effectively. 
Editorial rushes are typically created as DNxHD/DNxHR or ProRes files, with metadata burned in according to the specifications provided by the editorial team. They may be created by the DIT or by your post-production facility. 
The offline edit is a time-intensive process, often spanning weeks or even months. During this time, the Director and Editor work closely to uncover the story within the footage—a process that sometimes involves a bit of detective work to piece together the narrative. 
Once the Director and Editor are happy with the cut, they will reach the lock stage, which can be either a soft lock or picture lock. A soft lock refers to a cut that’s been finalised but is still awaiting final VFX or pending final approvals. At this stage, the offline editorial team may begin 'turning over' materials to the online department to reconstruct the locked cut with the original camera files —a process called the conform.  
The locked cut, or picture lock, is the finalised edit. As the editorial work is complete and has been approved, this sequence is ready for conforming. 
While further changes aren’t expected, minor adjustments may still occur if needed. 
If you start the conform from a soft lock or you need to make changes after the picture lock, the conform will need to be redone or be amended. This requires the editorial team to redeliver updated assets. 
It can be time-consuming to align the revised edit with the work that’s already been done, such as grading, sound editing, graphics, and VFX. With numerous departments often working at the same time, changes can also be easily overlooked, resulting in some outdated versions of the timeline.  
For these reasons, any conform before the final picture lock or reconform after picture lock must be approved by the Post-Production Supervisor and Producers. 
Before we move on to the conform itself, let’s discuss the role of the VFX Editor and how VFX works within offline editorial.  
The VFX Editor plays a key role in post-production, managing VFX pulls, drop-ins, and the tracking of VFX shots. When a shot requires VFX work, the request is sent to the facility, where the original camera file is converted to a VFX-friendly format, such as OpenEXR. This is known as a VFX pull. This is then sent to the VFX vendor. 
Once the VFX work has been completed by the vendor, they will create a proxy for the VFX Editor to place back into the offline editorial timeline. This is known as a drop-in. The VFX Editor then ensures the shot fits and that it’s the correct version as discussed with the Director.
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The conform is a key stage that requires close attention. This is when information from the edit is turned over to the online and sound editorial teams. The conform must be frame-accurate to the final offline editorial timeline and all relevant files and metadata must be accessible. Let’s walk through this process together. 
The conform process reconnects the low-resolution proxies from the offline edit with the high-resolution original camera files. This can begin at the soft lock stage or from the final picture lock. The Conform Editor or Assistant will manually check the conformed sequence against a time-coded reference of the completed offline edit to ensure accuracy. At this stage, final VFX may be available, though there may also still be temp VFX in place. 
In smaller productions, the conform may be handled by the Colourist or Assistant Colourist, while larger productions may have a dedicated Conform Editor for this task. 
At the online stage, any corrections are handled by the Online Editor. Online work may include fixing image issues such as dead pixels and removing reflections of crew or equipment in shot.  
During the online, basic colour matching and balancing may also take place. This initial grading work may be done by the Assistant Colourist. 
The next essential stage of post-production is the grade, where the final look and aesthetic of the TV episode or film is created. This process helps create a distinctive visual style that supports the story and sets your project apart. 
The Colourist, balances and enhances the colours and contrast in line with the creative vision of the Director of Photography and Director. They work to ensure consistency across all shots in a scene, adjusting for lighting changes, multiple cameras, and footage shot on different days. The Colourist also enhances the overall look, drawing attention to specific areas of the frame to elevate the storytelling. 
It’s crucial to understand your deliverables and the appropriate colour space, whether it’s HDR, SDR, or theatrical so that every element is optimised for its intended delivery. 
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The finishing stage is typically a pass focused on addressing any imperfections identified during the picture process. The grade is often when these issues come to light, as the work is viewed on reference-grade monitors or projectors, with close attention given to every detail of the image.  
At this stage, the Online Editor will also add titles, credits, and any animated title sequences, ensuring all finishing touches are in place. 
The final sound mix will be added to prepare for delivery. 
Finally, the project undergoes quality control. 
Quality control, or QC, ensures your content meets the standards established by your broadcaster, streamer, or distributor.  
This final QC pass occurs just before delivery to confirm that all picture and sound deliverables meet these required standards. 
Quality control is divided into two key areas: automated QC, performed by a computer, and eyeball QC, conducted by a human operator to catch any remaining issues with a trained eye. 
The Eyeball QC is undertaken by a human operator who reviews the final deliverable by watching and listening to the content carefully, noting any issues with the picture or sound. They will be checking potential issues such as incorrect aspect ratios, flash frames, audio dropouts and clicks, and grade inconsistencies. 
Each version, including alternative soundtracks, must be checked in real-time, making this a potentially lengthy process. The human operator assesses aspects that a machine might overlook, considering what could raise concerns or complaints from the audience. 
The Automated Quality Control, or AQC, scans each deliverable to identify any issues that don’t comply with the Delivery Requirements List. It precisely measures key requirements, such as video levels and loudness, to ensure it meets specified standards. Additionally, AQC often includes a check for Photosensitive Epilepsy, or PSE, to ensure that the final deliverable is safe for all viewers. 
If any issues are detected, they’re addressed by the relevant department and then sent back through the QC loop. This means fixing the problem and then rechecking until everything meets the required standards. 
Once QC has been passed, the printmaster is created and then sent for versioning and localisation. Versioning involves creating different picture, sound, and metadata variations of the same program. 
 
There are many reasons why multiple versions of a program might be required. These may include: 
· UHD, HD, SD and HDR versions. 
· Different aspect ratios. 
· With or without ad breaks, sometimes referred to as bumpers. 
· Different cuts for different co-productions. 
· With a clean soundtrack, for example, Music and Effects (M&E) for foreign versioning. 
· Alternative mixes such as a 'mix minus'. An example of a mix minus is where no music included because of rights clearance. 
· Surround sound, stereo or Dolby Atmos. 
· For parental guidance (PG) reasons. 
Localisation involves adapting the original video and audio content to suit audiences around the world. This process may include transcriptions, subtitling, audio mixing, removing dialogue for foreign language versions, voiceover recordings, and adjusting motion graphics. 
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This concludes our session on picture pipeline. Our takeaways from this session should be:
· The picture pipeline has to be established in advance. 
· The picture pipeline is a structured and technical process that guides creative decisions and budget management throughout production. 
· By planning in pre-production for your post-production, you can ensure more efficient workflows for greater ease in meeting your delivery requirements. 
· It’s important to have an established clearance and archive protocol. 
· The offline edit refines the narrative, often involving close collaboration between the Director and Editor. 
· The conform, online and grade stages are creative and technical stages which finalise your production, ready for QC. 
· The final stages involve mastering, creating deliverables, and conducting quality control to ensure compliance with delivery requirements and industry standards.
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