Raw Image Processing
Notes assembled by Tony Smith
The initial raw capture from the sensor of a digital camera comes with little or no processing and is like a ‘digital negative’. That is, without some sort of processing, raw files can’t be really seen and evaluated.

The raw file embodies the image as seen through the lens and captured by the sensor. It also contains colour information but isn’t really a colour image file – getting colour requires processing. The metadata included within the raw file contains information regarding exposure, white balance, and ISO that is used by Lightroom, or other image processing software, to make the colour image from the raw capture.

Raw Files
Raw files from each camera model are unique. So NEF, CR2 or RAF that one camera model creates will have a different structure from a NEF, CR2 or RAF that a different model creates. Furthermore, propriety raw files are undocumented, which means the manufacturer does not disclose the way the data is stacked up in the file. Because altering an undocumented file format is dangerous, third party applications for adjusting raw images generally don’t alter the raw file. In order to make changes to the image, they reinterpret the image, save the user’s changes as rendering instructions, and then send the image through a rendering engine that decodes the raw data and makes the user’s changes.

Parametric Image Editing (PIE)
When you edit an image by creating instructions for adjustment – rather than adjusting the actual pixels (as you do in Photoshop) – you are working parametrically. Parametric image editing is a class of non-destructive image editing in which the editing software does not alter original files, but instead records changes to images as sets of instructions or ‘parameters’. Software that adjusts images in the way – like Lightroom, Adobe Camera Raw (ACR), Aperture and Capture One – is particularly well suited to the challenges of digital photography. 

Making and saving adjustments
Because you can’t re-mosaic rendered raw files, rendering them is a one-way street. When you are working with PIEware, you are never pushing the original pixels around. Instead, you are creating a set of instructions to tell the software how to adjust the image as it goes through the rendering pipeline. When you save the changes you’ve made, you are never altering the original source image – instead, you are saving a set of instructions. If you are working on a propriety raw file, those instructions are probably saved in a ‘side-car’ file (e.g. XMP file). For DNG or a rendered file, the instructions can be saved back to the file itself. 
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Rendering Engines are unique
Although many PIEware applications have controls that look similar, programs can’t use the rendering instructions that another program has created. Any parametric adjustments you make in one program can’t be seen in another program. The advantages of parametric image editing are not restricted to raw files any more. The non-destructive workflow has been extended to rendered files because of the advantages it offers. Now you can get the same non-destructive goodness with your JPEG and TIFF files that was previously available only for raw files, although not all manufacturer’s software does this. There are some drawbacks to processing rendered files, such as JPEG, TIFF and PSD, using PIEware. For instance, if you adjust a JPEG with Lightroom, the image will be displayed with the adjustments applied. Unless you create a new JPEG file when you export the image, these adjustments will not be available.

