
  

Introduction to digital printing 

“The negative is the equivalent of the composer's score, and the print the performance.” Ansel 
Adams

This article is based on my own experience in printing, as well as on valuable published resources on the topic from 
renowned photographers and printmakers. I believe all of you reading will already know that this is a vast topic, with 
many layers of knowledge necessary to create good quality prints. Within this article I will cover some of the main 
components needed to unlock the gate to successful digital printing.  

I use Adobe Photoshop CS6 for editing my photos hence the examples given in the article, but you can also use similar 
tools available in your preferred software. 

The four major components: 

1. Basic colour management. 

2. Establishing a robust workflow, in order to create a master file. 

3. Printing the master file via Adobe Lightroom. 

4. Preparing the master file for online (commercial) printing services. 

Basic colour management 

Colour management allows us to accurately colour match input to output devices (camera to monitor or monitor to 
printer). It translates the colour data to a language all devices can understand.  

A properly established colour management in our workflow give us the ability to have a good colour match from the 
initial input device to the final output. 

А simplified definition of a device colour profile: it is a lookup table of data that describes the colour gamut (range) 
of a specific device and allows mapping to a profile connection space (device – independent color space) such as CIE 
LAB (encompassing all of human vision). See Fig 1.  

  

                                                

                                                Fig 1 Colour data exchange between input and output devices 

We need to focus our attention on the most important devices which are affected by the colour management: the 
monitor and the printer. 

1. Calibrating and colour profiling the monitor 

Our monitor is first on the list to be calibrated and colour profiled. The high importance of this is due to the fact that 
all tonal and colour corrections applied to our images are determined by what we see on the screen.  



Plenty of capable and affordable monitors are available these days and many are good to go straight out of the box. 
The calibration and profiling process is easy to complete using one of the few dedicated hardware and software 
packages on the market such as:  i1 Display Pro by X-Rite or The Spyder range from Datacolor. 

Recommendations: 

a. Select a monitor white point of D65 or 6500K in the software, unless you already know what you 
need; for instance matching the white point of the monitor to a particular printing medium. 

b. Bring down the brightness of the monitor in the range of 85 to 120 lumens. This is important when 
setting up a monitor for printing purposes.  

2. Setting up a consistently lit editing station 

Additionally to the monitor calibration and profiling process, setting up a constantly lit editing station is equally 
important. The images displayed on the monitor should be viewed in a subdued light, emitted in 6500K colour 
temperature (daylight colour temperature) to do justice to the calibration of the monitor.  

The brightness of the monitor and the lighting in the room work hand-in-hand. If you need to change the brightness/
lighting of one element the other one needs to be re-adjusted accordingly.  

Now, you may ask; why do we need to bother with all of this fuss? – Yes, this part can be a little tricky but it is 
integral in ensuring that what you see displayed on the monitor is a good match to the printed image. The monitor and 
the printing media hold different light transmitting properties - the monitor emits light, whereas the print reflects it. 
That is why it can be so difficult to achieve a close match of what you see on the monitor compared to what the 
printer has produced on the paper. 

3. Printer colour profiles 

Most photo printers on the market come with well built generic colour profiles, so there is no need to bother with 
obtaining custom built colour profiles from the beginning. Many third-party media suppliers offer colour profiles for 
most photo printers (downloadable from their websites) if you want to try different media types, not supported by your 
printer.  Furthermore, some of them go a step further in offering to build custom colour profiles for free if you buy 
their media products – Fotospeed springs to mind. 

Note:  Colour Munki by X-Rite can help you profile and calibrate your monitor, as well as building high quality printer 
colour profiles. There are similar packages on the market to explore from other manufacturers such as Datacolor.  

Establishing a meaningful digital workflow with the aim of creating a master file 

The philosophy of a proper workflow is to start dealing with the global problems first and then moving on to regional 
corrections. The list below is a rough example of the sequence of steps I usually follow on a new image: 

a. Colour settings confirmation. 

b. Raw file processing – global and local corrections. 

c. Opening the file in Photoshop - backscatter and noise removal, if any. 

d. Capture sharpening – deconvolution sharpening by Focus Magic. 

e. Fine tuning colour balance - setting white and black points using levels. 

f. Global tonal and colour corrections - levels, curves selective colour or other tools. 

g. Regional tonal and colour corrections - using the same tools as above, but applied locally. 



h. Creative sharpening 

i. Midtone enhancement. 

j. Output sharpening - usually applied via the printing software (Lightroom, Qimage). 

Detailed workflow 

1. Optimal workflow settings in Photoshop and Lightroom 

• Optimum workflow options in Adobe camera raw can be seen below: 

 

You may ask; why ProPhoto RGB, but not Adobe RGB 1998 colour space? The two main reasons to adopt this colour 
space as your editing workspace are: 

a. The colour gamut of many inkjet printers exceeds the Adobe RGB 1998 colour space; therefore ProPhoto RGB 
helps you to gain from the printer’s wider colour space, most noticeable in the deep shadow colours 
reproduced on a glossy photo paper. 

b. ProPhoto RGB allows preserving colour data when it comes to pixel calculations and their calculated results can 
end up beyond the boundaries of smaller colour spaces.  

Note: It is advisable to keep the files in 16 - bit per colour if they have ProPhoto RGB colour space assigned. You may 
experience some banding if the file is in 8 - bit per colour due to the much wider colour space –smoothness of the 
colour shades could be interrupted.  



• Optimum workflow options in Adobe Lightroom – same colour space as set in camera raw. There is an option for 

TIFF or PSD. I prefer to convert the file to TIFF, as it is a widely accepted file format.  

 

2. Processing the raw file:  The first step of the workflow is to process the raw file, which is explained very well 
in A. Mustard’s ‘Underwater Photography Masterclass’ book. I believe most of you may already have it, and if 
not it is time for a worthwhile investment.  

Recommendation: Set the background colour to white in your editing software. By doing this, you tend to end 
up with a brighter image which helps to achieve a closer match between the image displayed on the monitor 
and the final print.  

 This is also part of the solution to the very common question: Why are my prints so dark? 

I learnt this tip watching a printing tutorial from the respectful photographer and fine art printer, Charles 
Cramer- www.charlescramer.com.  

 

http://www.charlescramer.com


3. Colour settings selected in Photoshop as seen below: 

For the editing part, I though it may be a good idea to walk you through the steps I took to create a master file from 
one of my  own photos. This will help to provide me with a better context to show you some of the changes I made and 
the reasons behind them.  

4. Backscatter removal and cloning: I usually do this on a separate layer once the file is in Photoshop, although I 
try to complete part of the backscatter removal, if not all of it, in the raw convertor. This is the stage where 
the excessive noise is dealt with as well; again unless I have completed this in the raw converter.  

• Spot removal tool in Camera raw has two options - heal or clone. I use both. 



• I often use the spot healing brush and the clone stamp tool in Photoshop. Other useful methods are 
described in A. Mustard’s ‘Underwater Photography Masterclass’ book. 

5. Capture sharpening: I apply no sharpening to the file when converting to TIFF in Camera raw. Once the file has 
been converted, I only then start to apply capture sharpening to restore the sharpness lost during the 
conversion process. I usually do this on a separate layer by using Focus magic, a Photoshop plug-in, and fine 
tuning the strength by simply changing the opacity of the layer. The settings for sharpening are dependent on 
the type of image and MPixels.  

Note: Capture sharpening is the first step of the sharpening process and should be approached with caution, so 

you do not over sharpen the image. I apply capture sharpening on a separate layer in Photoshop, as I can easily 

go back to change the strength of sharpening at any time or totally remove it, should I choose to. Additionally, I 

can reduce the effect regionally by applying a layer mask. I prefer the way this plug-in recovers the high 

frequency detail (fine detail) and controls halos at the low frequency edges, but this is more of a personal 

choice rather than anything else.  

6. Global tonal and colour adjustments: Setting black and white points helps to remove colour cast in shadows 
and highlights and improves the overall colour balance. Auto colour correction in Levels is a powerful tool of 
colour balance as well as setting black and white points (regions of the photo that should look black or white). 
It also works in levels and curves. 

• Desired Outcome: Reduced greenish tint and increased contrast for this particular photo. 

• Auto colour correction settings I use: Select “Options” in the levels dialog box, then select the 
options in the new pop-up window, exactly as seen below and finally click “OK”: 

• When you want to apply the auto correction next time, simply click “Auto” in levels or curves. 

 



Note: The auto colour correction works well on some photos, but on others it may not. I usually fine tune photos, even 
when the auto correction has worked.  

If the image does not look right after the auto correction is applied, try to set the black and white points using the 
corresponding eye droppers (black or white) in levels or curves. Click once on a region in the photo you want to be 
pure white or black. 

7. Colour adjustments: Removing cyan, in this case, by selective colour. 

Desired Outcome: Achieve receding and deeper blues in the background. 



8. Regional tonal adjustments: Once I finished with the global corrections, I felt that certain areas of the fish are 
too bright. Thus, I darkened the image and then inverted the mask to hide the effect. The last step was to 
paint white to reveal these  areas. 

 

                                                                                                                                    

9. Further regional tonal adjustments: I wanted to increase the midtone contrast of the fish in order to separate 
it from the background and make it more prominent. However, I did not want to affect certain parts of the fish 
such as the eye, hence the black spots on the layer mask. 

 



At this stage I could not see any further general improvements that I wanted to make, so I decided to run a print to see 
how it looks.  

I usually apply a specific midtone contrast enhancing layer on any image that needs printing. It is a method created 
and applied by Mac Holbert, one of the pioneers of fine art digital printmaking and one of the founders of Nash 
Editions, a specialized fine art printing service in California. The enhancing layer has similar effect as ‘clarity’ in 
Camera raw.                                                                                                                                   

The midtone contrast layer is the final step for creating the master file of the image, after which, it is ready for 
printing. The layer set in Photoshop looks like this:  

10. Output sharpening: This is the last step of the sharpening workflow, and a very necessary one, as sharpness is 
lost during the printing process. It is best to let the software you will be printing from (Lightroom, Qimage or 
others) arrange the sharpness of the image. However, dedicated output sharpening plug-ins are available such 
as Nick Sharpener Pro, should your software not have an output sharpening option built in. 

Note: Output sharpening is image size and resolution specific, thus it is done only when the size and resolution 
for the final print are determined. Furthermore, it is media type dependent; the output sharpening applied to 
glossy photo paper and matte photo paper will be different, despite the same size and resolution of the file. 

Printing the master file via Adobe Lightroom  

 

1. The print job – select printer 



2. Selecting the correct paper colour profile 

The colour management tab gives you the option to select which element you’d like to use to control the colour 
management – the software or the printer. In order to let Lightroom manage the colours, you need to select a colour 
profile by clicking on “Profile”. Select “Others” from the available options and finally select a colour profile, which 
matches the printer and the paper from the drop down list of available colour profiles. 

Intent option: the rendering intent determines how the colours of your image are mapped to the printer profiles. 
“Relative” is your choice when the colour range of the photo is within the printer profile colour space, otherwise select 
“Perceptual”.  

Note: Use the gamut warning option in Photoshop to find out if the colour range of a particular image is within the 
colour space of the printer profile for the selected media type – it has no out of gamut colours. 

 

3. Print adjustments 

Printed copies of our photos, more often than not, come off the printer with darker tones than previously anticipated, 
despite our controlled viewing and editing environment. Print adjustment options allow for brightness and contrast 
correction. I usually do not apply adjustments.  

 



4. Print output sharpening 

Standard or Low selection in the Print sharpening tab is sufficient in most cases, and it is usually an output sharpening 
that considers the size, resolution and the media type selected. Draft Mode Printing should be de-selected.  

 

5. Printer settings 

Click on “Printer” or “Page Setup” to access the printer driver settings and adjust as below:  

a. Set up the Media type depending on the particular printing media you will be printing on. 

b. Colour mode or Colour management of the printer should be set to “off” or “no colour 
adjustments”. 

c. Turn the high speed off and select the highest quality level in ‘Quality’ options. 



Note: When paper profile is selected in Lightroom, it automatically turns off the colour management of the printer. 
Nevertheless, it is a good idea to confirm it has happened in the printer driver. 

Preparing the master file for online printing services 

I usually ask the printing services what their requirements are for: 

1. File resolution – It is important to resample the file if needed, otherwise in most cases they will upsize/
downsize the file to the requirement and as a consequence sharpness and local contrast will suffer. 

Upsizing in Photoshop: Upsize the file to achieve 300ppi at an initially determined print size of 350mm on the longer 
side, which fits into an A3 size media. You only need to input the size of the longer side as the other one is calculated 
automatically if the proportions of the image are kept constant. 

• Open the image in Photoshop, select image size and once the dialog box opens, deselect “Resample image” 

• Replace the size of the longer side with the new one, in our case 350mm. The real pixels per inch will be seen 
in the “resolution” box for this particular print size – 193.403ppi 

 

• Select “resample image” and choose “Bicubic Smoother” (best for enlargement) from the drop down menu. 
Change the resolution to 300ppi and select “ok”. 

Note: Select “Preserve Details” (best for enlargement) in Photoshop CC as it does a better job to preserve detail. 

 



• The last stage of the enlargement is to apply sharpening to restore the lost sharpness by the resampling 
process. This will depend on the type of image, megapixels and selected media type you’ll be printing on. 

Note:  If you often have to enlarge images to unconventionally grand sizes, some third –party plug-ins can be employed 
for the job such as: Alien skin blow-up or the ON1 resize. 

2. Colour space of the image: sRGB is still popular, but many services work with Adobe RGB 1998, so convert the 
colour space of the file accordingly. 

Note: I usually try to obtain the colour profile of the printer, which gives me the ability to soft proof my image in 
Photoshop and apply changes for best results.  

3. Output sharpening:  This can be tricky business, as the level of sharpening applied varies among different 
printer brands and software. The best way to do this would be with a trial print to evaluate, not only the 
sharpness, but colour balance, contrast, colour saturation, etc. 

Preparing the file in Lightroom 

Preparing the file in Lightroom for commercial printing services gives you additional options due to its built in features 
such as output sharpening, setting up custom information and margins.  

Print to JPEG in Lightroom gives you the options to set margins, cell size and paper size. So, convert the file, which you 
already prepared in Photoshop earlier to JPEG to take advantage of the print to JPEG options in Lightroom - JPEG is not 
good format for editing, but it is fine for printing, although any editing or colour alteration should be avoided. 

Steps to follow in Lightroom: 

1. Select JPEG in the Print Job tab 

2. Ensure print sharpening is set to “Standard”, JPEG Quality to 100, select the recommended colour profile by 
the printing services. Now, input the size of the media in “Custom file dimension” and select media type. 

3. Move the sliders (height and width) in the cell size to print the full image and simply tick “Keep square” if you 
want equal borders around the photo. 

https://www.alienskin.com/blowup/
https://www.on1.com/products/resize/?gclid=Cj0KCQjwho7rBRDxARIsAJ5nhFqwILE3BUS19JYTvsNjnl39j3V_TXTzkPPavESIvpEO0QR7-zFWNXEaAj_1EALw_wcB


4. Once all is selected, click “Print to file” and save the JPEG file to your folder ready to print. The file will 
maintain the selected colour space, margins, dimension and sharpening. 

Recommended readings 

1. Highly recommended  – The digital print by Jeff Schewe (all the technical knowledge necessary, step by step) 

2. Recommended -  Real world color management by Bruce Fraser, Chris Murphy, and Fred Bunting 

3. Recommended -  From camera to computer by George Barr 

4. Recommended - Digital photography fine print workshop by George DeWolfe 

5. Recommended - B&W printing by George DeWolfe  


