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File Formats 
 

RAW Image Files 
A camera raw image file contains minimally processed data from the image sensor of a digital 
camera, image scanner, or motion picture film scanner. Raw files are so named because they are 
not yet processed and therefore are not ready to be printed or edited with Photoshop or other 
image editing software. Normally the image is processed by a raw converter in a wide-gamut 
internal colorspace (i. e. sRGB, Adobe1998, etc.) where precise adjustments can be made before 
conversion to a "positive" file format such as TIFF or JPEG for storage, printing, or further 
manipulation, which often encodes the image in a device-dependent colorspace. These images 
are often described as "RAW image files". 
 
 
DNG (Digital Negative)  
This is a digital camera file format from Adobe that was designed to provide a standard for RAW 
files (camera vendors have their own proprietary RAW formats). It is a self-contained file format 
containing the data (raw image data and metadata, EXIF file) needed to render an image without 
needing additional knowledge of the characteristics of the camera. 
 
 
EXIF (Exchangeable Image File Format) 
is a file standard like the JFIF format with TIFF extensions; it is incorporated in the JPEG-writing 
software used in most cameras. Its purpose is to record and to standardize the exchange of 
images with image metadata between digital cameras and editing and viewing software. The 
metadata are recorded for individual images and include such things as camera settings, time 
and date, shutter speed, exposure, image size, compression, name of camera, color information. 
When images are viewed, or edited by image editing software, all this image information can be 
displayed. The actual Exif metadata as such may be carried within different host formats, e.g. 
TIFF, JPEG or PNG. 
 
 
Photoshop .PSD (Photoshop Document) 
All the file formats that Photoshop supports, the PSD format WAS probably the most important. 
PSD stands for "Photoshop Document", and as the name implies, it's Photoshop's native file 
format. PSD is one of the few file types that fully support all the powerful features that 
Photoshop gives us.  
 
 
TIFF (Tagged Image File Format) 
Like PSD files, TIFF is one of the few file types that support all of Photoshop's features like 
layers, layer masks, adjustment layers, channels, paths, etc. and is a great choice for archiving 
your images, with lossless compression that allows you to save photos with the highest possible 
image quality. There's no loss in image quality no matter how many times you re-open and re-
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save a TIFF. The quality comes at a price though, as TIFF files can be very large, especially when 
compared with JPEG files. TIFF is the universally accepted standard for images destined for 
commercial printing and is compatible with virtually all page layout programs like QuarkXPress 
and InDesign. If you've done any sort of editing work on an image and there's even the slightest 
chance you'll need to come back to it again at some point in the future, save your work as a 
TIFF file and all your layers, layer masks, adjustment layers and so on will be saved as part of the 
file, allowing you to go back at any time and make changes to the image or continue working 
from where you left off. 
 
  
JPEG (Joint Photographic Experts Group) 
This format has been around for more than 25 years now and has become the most popular and 
widely used file format for viewing and sharing digital photos. It supports 24-bit color, which 
means it can reproduce roughly 16.7 million colors, and even the cheapest digital cameras can 
capture images as JPEG files. Most high-end digital SLR cameras give you the option of capturing 
images in either the JPEG or RAW format.  
 
It's important, though, not to confuse "popular" and "widely used" with "professional quality". 
JPEG is what's called a lossy file format because it compresses the images, which essentially 
means it takes some of your image information and tosses it out the virtual window, never to be 
seen again. It does this to reduce file size, but the more compression you use, the worse your 
images look. You control the amount of compression being applied to the file using the Quality 
setting that appears in Photoshop when you go to save it. A high enough Quality setting can still 
produce great looking images but your file size will be larger. Lower Quality settings can 
produce very small file sizes, but set too low and you'll introduce ugly and obvious compression 
artifacts. 
 
The biggest strength of JPEG files is convenience. They're usually small enough that they can 
easily be uploaded and displayed on web pages, or on photo sharing sites like Facebook and 
Flickr, and emailed to family and friends. Online printing services usually require your photos to 
be uploaded as JPEG files. The downside to JPEGs is that the reduced quality caused by image 
compression means they're not a good choice for archiving your originals. If you're capturing 
JPEG files in your camera, make sure you're capturing the largest, highest quality images 
possible. Check your camera's instruction manual to find out where the image quality option is 
in your camera's menu system. The highest quality setting is usually labeled "Large". One thing 
you want to avoid doing whenever possible is re-saving JPEG files repeatedly. Each time to open 
and re-save it, you'll add even more compression to the image, and it doesn't take long for 
things to get ugly. Once the image detail is gone, you can never get it back (unless of course you 
read the first part of this article and saved a master copy of the original as a Photoshop PSD file). 
 
 
PDF (Portable Document File) - Most people are familiar with PDF files for viewing, sharing and 
printing electronic documents (hence the name Portable Document Format), PDF is also gaining 
in popularity as a great choice for saving images destined for print. Like the PSD and TIFF 
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formats, PDF supports and preserves all of Photoshop's features, including the ability to use spot 
colors, something the EPS format does not support. PDF gives you the choice of either JPEG 
compression, complete with a Quality setting to balance image quality with file size, or lossless 
ZIP compression. And the PDF format benefits from the fact that anyone with the free Adobe 
Reader installed on their computer can view the image. 
 
The most important thing to remember is to save your working Photoshop file as an unflattened 
PSD file to use as your master copy, which will preserve all your layers, channels and so on in 
Photoshop's native file format, allowing you to return to your work at any time. From there, you 
can save a copy of your image in one of the other six formats depending on where the image is 
headed (print, the web, or a multimedia program) or which format your printer has requested. 
 
 
GIF (Graphic Interchange Format) 
The GIF file format, which stands for Graphics Interchange Format, has been around even longer 
than JPEG, and it's the format of choice for web graphics. Notice I said web graphics, not web 
photos. GIF files can only display up to 256 colors, far less than the thousands of colors needed 
to convincingly reproduce a photographic image (and far less still than the millions of colors 
supported by the JPEG format). When it comes to web design, though, the GIF format is 
indispensable. The files are well suited for web page layouts, banners and buttons, especially if 
they contain large areas of solid color. All major web browsers support GIF files and their small 
file sizes load quickly on the screen. GIF also allows web designers to create simple animations. 
One major advantage GIF has over the JPEG format, and another reason why it's so important 
for web designers, is that it supports transparency, although it supports only one level of 
transparency, meaning a pixel is either transparent or it's not. This can result in harsh edges 
around graphics if the edge color differs from the color of the background it's placed over. For 
higher quality transparency effects, a better choice is the PNG format. 
 
 
PNG (Portable Network Graphics) 
This file format was originally meant to replace the GIF format (PNG also stands for "PNG not 
GIF"). That never happened and GIF files are still in wide use today, yet the PNG format 
improves upon the GIF format in nearly every way. It even improves on the JPEG format. While 
JPEG files support 24-bit color (16.7 million colors), PNG files support up to 48-bit color, giving 
us more than 1 billion possible colors! That may sound impressive, but even JPEG files support 
more colors than the human eye can see, so any real-world differences between 24 and 48-bit 
color are minimal at best.  
 
The biggest advantage over JPEG is that PNG is a lossless file format, meaning that even though 
it still compresses images to reduce file size, the compression method it uses does not result in a 
loss of image quality. You can even re-save the same PNG file multiple times without degrading 
its quality, whereas JPEG files look worse each time you re-save them. With over a billion 
possible colors and lossless compression, PNG is a great choice for saving digital photos as high 
quality originals. The downside, though, is that PNG is not as widely supported as the JPEG 
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format, and PNG does not support CMYK color, which means commercial printers can't use 
them. For everyday viewing and sharing of your digital photos, the JPEG format is still more 
useful and convenient, even if the image quality isn't as good. 
 
PNG's main advantage over GIF files, besides far exceeding GIF's 256 color limit, is that it can 
reproduce a full 256 levels of transparency compared with GIF's single level, giving us smooth 
transitions around edges without having to worry about matching the edges with the background 
color. PNG files are also usually smaller than GIF files, so they'll load even faster in a web 
browser. Unfortunately, older web browsers may not support the PNG format, which means GIF 
is still the safest choice when browser compatibility is your main concern. Also, while GIF 
supports animations, PNG does not. PNG files are most often used in multimedia programs like 
Flash as well as Keynote and PowerPoint presentations. 
 
With InDesign now being able to import and work directly with layered Photoshop PSD files, 
and both the PSD and PDF formats gaining popularity in the print community, TIFF isn't quite as 
important as it once was, but it remains the print industry standard and enjoys widespread 
support. 

 
 

EPS (Encapsulated PostScript) 
Another print industry standard format that's been around for quite a while, but its use has been 
in decline over the years. EPS files are not really image files in the traditional sense. Instead, they 
contain a series of instructions for how a printer should reproduce the image. They can be 
imported into most page layout programs, but the "encapsulated" part means the files are 
essentially locked and can no longer be modified unless they're re-opened in Photoshop. A 
preview image must be embedded in the EPS file when you save it in Photoshop if you want it to 
be viewable onscreen when working in your page layout program, otherwise you won't be able 
to see it until the layout is printed. While EPS remains an industry standard format, you probably 
won't use it very often unless it's the format specifically requested by your commercial printer. 
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RAW vs. JPG 
 
A RAW file is… 
• Not an image file per se (it will require special software to view, though this software is easy to 
obtain). 
• Typically a proprietary format (with the exception of Adobe’s DNG format that isn’t widely 
used yet). 
• At least 8 bits per color – red, green, and blue (12-bits per X,Y location), though most DSLRs 
record 12-   bit color (36-bits per location). 
• Uncompressed (an 8 megapixel camera will produce a 8 MB RAW file). 
• The complete (lossless) data from the camera’s sensor. 
• Higher in dynamic range (ability to display highlights and shadows). 
• Lower in contrast (flatter, washed out looking). 
• Not as sharp. 
• Not suitable for printing directly from the camera or without post processing. 
• Read only (all changes are saved in an XMP “sidecar” file or to a TIFF or JPEG or other image 
format). 
• Sometimes admissible in a court as evidence (as opposed to a changeable image format). 
• Waiting to be processed by your computer.  
 
A JPEG is… 
• A standard format readable by any image program on the market or available open source. 
• Exactly 8-bits per color (12-bits per location). 
• Compressed (by looking for redundancy in the data like a ZIP file or stripping out what human 
can’t perceive like a MP3). 
• Fairly small in file size (an 8 megapixel camera will produce JPEG between 1 and 3 MB’s in 
size). 
• Lower in dynamic range. 
• Higher in contrast. 
• Sharper. 
• Immediately suitable for printing, sharing, or posting on the Web. 
• Not in need of correction most of the time (75% in my experience). 
• Able to be manipulated, though not without losing data each time an edit is made – even if it’s 
just to rotate the image (the opposite of lossless). 
• Processed by your camera.  
 
These differences lead implicitly to situations that require choosing one over the other. For 
instance, if you do not have much capacity to store images in camera (because you spent all 
your money on the camera body) then shooting in JPEG will allow to capture 2 or 3 times the 
number you could shooting in RAW. This is also a good idea if you are at a party or some other 
event after which you want to share your photos quickly and easily.  
 
On the other hand, if capacity is not an issue at all (1 GB and 2 GB flash cards are getting 
cheaper every week) you might consider shooting in RAW + JPEG, just to cover all the 
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possibilities. If you cannot or do not want to do any post processing, then you simply must shoot 
in JPEG. Taking a picture in RAW is only the first step in producing a quality image ready for 
printing. If, on the other hand, quality is of the utmost importance (like when you are shooting 
professionally), and you want to get every bit of performance your DSLR can offer then you 
should be shooting in RAW.  
That being said, many professional photographers who do not shoot in RAW for one of two 
reasons: 1.) They don’t know how, or 2.) They don’t want to take the time to process the images 
afterwards.  
 
Shooting in JPEG 
When you shoot in JPEG the camera’s internal software (often called “firmware” since it’s part of 
the hardware inside your camera) will take the information off the sensor and quickly process it 
before saving it. Some color is lost as is some of the resolution (and on some cameras there is 
slightly more noise in a JPEG than its RAW version).  
 
The major actor in this case is the Discrete Cosine Transformation (or DCT), which divides the 
image into blocks (usually 8×8 pixels) and determines what can be “safely” thrown away 
because it is less perceivable (the higher the compression ration/lower quality JPEG, the more is 
thrown away during this step). And when the image is put back together a row of 24 pixels that 
had 24 different tones might now only have 4 or 5. That information is forever lost without the 
RAW data from the sensor recorded in a RAW file.  
 
The quality of a JPEG taken with a DSLR will still be far better than the same shot taken with a 
top-of-the-line point-n-shoot camera that is as old as your DSLR. If your camera can burst (shoot 
continuously for a few seconds) you’ll be able to shoot more shots using JPEG than RAW 
because the slowest part of the whole process is saving the file to your memory card – so the 
larger RAW files take longer 
to save.  
 
Shooting in RAW 
If you do shoot in RAW, your computer rather than the camera will process the data and 
generate an image file form it. Guess, which has more processing power: your digital camera or 
your computer? Shooting in RAW will give you much more control over how your image looks 
and even can correct several sins you may have committed when you took the photograph, such 
as the exposure.  
To take advantage of this you will certainly need to use some software on your computer to 
process the files and produce JPEGs (or TIFFs). Camera RAW that comes with Adobe Photoshop 
or Lightroom are very good at processing RAW files (even batch processing them). Most of the 
time the automatic settings are fairly decent, but you have the chance to change the white 
balance, exposure, contrast, saturation, and even correct for lens aberration – all lossless.  
 
If the white balance is off it is much easier to fix using RAW conversion software rather than 
opening the JPEG and manipulating that – the result is much better as well. The richness, detail 
(sharpness), color range and ability to adjust these settings end up being so much greater with a 
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RAW file, even though what a RAW file looks like before processing is anything but rich and 
sharp. Part of the conversion to JPEG is sharpening algorithms and thus, it will appear sharper 
than the unprocessed RAW file.  
 
 
Considerations 
There are a few other issues to worry about when shooting in RAW, such as color space (Adobe 
1998 vs. ProFoto vs. sRGB). The first two are larger colorspaces but sRGB is closer to most ink 
jet, pigment, and lab printers. Commercial labs will not even accept files other than sRGB as 
their printers are NOT calibrated to print other colorspaces. Some people will also convert their 
proprietary RAW files (with extensions like .CRW, .CR2, .NEF, etc.) into the Adobe digital 
negative format (.DNG) to make sure those files will be readable in the near, or far future.  

 


