Paper VS Monitors
By Johan Bouwer

There are continuous discussions around the difference between on-screen and paper reading, and as to why the latter seems to be the preferred medium. A big part of these discussions is trying to understand exactly WHY paper is preferred to a screen. What follows is my humble opinion as a professional graphic designer.

How many times has it happened that errors in a report or any other piece of work is only spotted once printed, and have managed to successfully elude the critical eye of the proof reader while still in the realms of electronic media? This is a great source of frustration for me in any typed work or graphic that has been produced. No matter how carefully I proof the item, mistakes are always spotted as soon as I hold the printed version in my hands. Why is this? There are various reasons.

Our visual perception is based on the analysis of light by our optical receptors – hence forth referred to as eyes. This light is provided naturally by the sun, or artificially, by the use of that great invention called electric lights. I am sure that fire would also have been used if not for the fact that humans in general prefer not to work in smoky offices. The point is that a source of light is needed to illuminate our world. This light bounce of other objects and when it reaches our eyes, we perceive the world. Now for an important fact: light do not merely bounce off objects once, but in fact a number of times – almost like a bouncy ball in a squash court. The ball will continue to bounce around the walls and floor as long as it still has kinetic energy. With each bounce, a little of this energy is converted to heat and sound, thus reducing the overall kinetic reservoir until it is exhausted and the ball comes to a stop. Exactly the same happens to light. This phenomenon of ‘second hand’ or ‘bounced’ light is referred to as Radiosity.

A simple example of where radiosity is used can be seen at photo shoots. Usually there will be a person holding a big white board used to reflect ‘secondary light’ onto the model in order to combat a greater unwanted contrast between the direct light and shadowy areas.

In effect then, each object that reflects light becomes a source of light by its own. A blue object will become a source of blue light as would a red object cast red light. You can try this by holding a coloured (Red) object close to a white piece of paper in bright sunshine. Allow the direct light to bounce off the coloured object onto the white surface. On close inspection, you will notice that the white paper now has a reddish hue.

What is the point of all this? Simple. In our world, we do not deal with solid colours, but with gradients of colour. Refer to the two figures below.
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This is a rendering using only direct light. Even though we can see that it is a room with furniture, it does not quite seen right. This is because there are no light bouncing around.
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In this image, Radiosity was used to illuminate the scene. One can clearly see how much more life like this rendering is compared to the first image.
Also take note that we can now see the bottom part of the counter which is now illuminated with radiosity, compared to the first image where it goes completely dark because of a lack of bounced or direct light.

Anybody who has made a PowerPoint presentation before knows that a backdrop utilizing a gradient shows much better than a solid colour. The reason for this is exactly what has been discussed before. In a natural world, our eyes are accustomed to gradients caused by radiosity. 
Let us now look at the circumstances we find ourselves in when staring at a monitor. Usually we have a solid white background with black text on it. Great, we have enough contrast to decipher what was written in the document, but we are dealing with solid colours, which is quite unnatural to the eye. Yes, we can add a gradient backdrop to sooth the visual experience, but alas, we still have not solved the problem. When reading from paper, there is a natural gradient caused by radiosity. Even when we cuddle up with something like a good Archer paperback, we tend to stare at the pages for elongated periods – sometimes even up to a couple of hours at a time. With such long periods, the eye also becomes tired of the same gradient, but we can shift position, can we not? And we often do – not only to stimulate blood circulation, but also to alter the gradient on the paper. This can not be done when reading on a screen.
The next point of interest is that paper does not have a flicker. Screens do. Many screens do not allow for a refresh rate above 75Hz, which is necessary for the brain not to pick up the flicker. Many people who do have decent screens do not even know how to adjust the refresh rate to a higher frequency. This flicker is not easily spotted when looking at the screen directly, but the brain does pick it up, leading to fatigue and a headache – similar to reading off paper under a flickering neon light. 

To fix this, right click on your desktop, select properties and then settings. Click on the ‘advanced’ button. Select ‘monitor’. You will see ‘Screen refresh rate’. Click on that and choose the highest option available. You can also allow for increased frequency by dropping your screen resolution. If your screen can not go above 75Hz, and you spend a lot of time working on your PC, you may want to seriously consider buying a better screen. This will most certainly fix those headaches and sore eyes. 
You should also regularly degauss your screen – this will compensate for electrical interference on you monitor from other appliances and reduce more flicker.

This leads me to my final point about screen reading. A screen works by exiting phosphorus particles (pixels) which in turn glows. A glow is an emission of light. Now, we do not usually like to stare at lights do we? Nope, them eyes does not like it very much. Similarly, when reading from paper, we do not sit directly under a strong light – this causes too much light to reflect off the paper. Ever noticed how looking at a big white object on a bright summer day is painful to the eyes? Staring at a light source for long periods is a big no-no for the eyes as well. This is the reason why I work with shades. No, not to look cool, but to protect my eyes. You may want to invest in a decent pair of polarizing lenses. Spend about R2000 or more.

Polarizing lenses have microscopic vertical lines on them that filter out diagonal and horizontal light waves, only allowing the vertical waves to pass, reducing ‘light pollution’. Normally, reflected glare is a great cacophony of lightwaves, and a polarizing lens will also reduce screen glare. In my case, I can now work 10 hours or more on a PC without having sore eyes at the end of the day, compared to a previous 4 – 5 hours.
So, if we take all of this into account, we can start to understand why we find it more stimulating reading from paper than from a screen, and this also explains why errors are skipped when proofing on screen. On a subliminal level, the brain picks up all this hammering from the screen. My theory is that the brain will want to get away from the abuse as soon as possible, thus becoming hasty. Haste makes waste. Mistakes are skipped because we do not ‘take our time’ in analyzing the work. Once on printed media, the brain relaxes and can do a better job.
For anybody having to work on a computer screen, the eyes are possibly your most valuable asset. I believe in protecting them as best possible, as another good pair is difficult to come by.
