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East Sutherland Camera Club Workshop, February 2015 
Pixels and resizing images

Understanding screen pixels

The word “pixel” is really a short form of two words, “picture element”. It’s an appropriate name, 
since pixels are in fact the elements which make up our digital pictures, whether a photo is viewed on 
screen, the back of a camera or more generally what you see on the computer screen. Pixels are the 
building blocks of any digital photo or screen image, really nothing more than a collection of small, 
individual pieces of colour information set out in a rectangular grid.

Computer screens are made up of pixels and the number that make up the screen is often described 
in terms of screen resolution. A high resolution screen, for example, will have more pixels in a given 
area. Computer screens, like TVs, vary in size as well as pixel numbers. My quite old 21” monitor 
has 1600x1200 pixels and my more modern 15” laptop screen has 1920x1080 pixels. The 27” iMac 
Retina display has 5120x2880 pixels!

While they perform the same function of displaying an individual piece of colour information we 
need to remember that screen pixels are not the same as image pixels in that one image pixel is 
not necessarily represented by one screen pixel when the image is viewed on screen. While you 
can in Windows Control Panel you generally do not change the number of pixels of the screen but 
you normally do change the number of image pixels being displayed on that screen. The two are 
independent of each other and they only coincide when a photo is viewed at 100%. In the 1600% 
enlargement below one image pixel is displayed by a block of a number of screen pixels.

Understanding image pixels

When you look at a digital photograph on your computer screen, even though it looks like a normal 
photo, what you're really seeing is nothing more than a massive collection of coloured squares, 
squares that are normally too small for your eyes to see them individually, yet when placed side-by-
side and above and below each other, they form a complete image, which is the photograph you're 
looking at on your screen. 

The original photo.      The same photo zoomed in to 1600%.

What you're seeing in this image is the exact same photo of the butterfly, or at least a small portion of 
it. The difference is now we've zoomed in on it at 1600% magnification. There has been no change to 
the screen pixels but at 1600% you see far fewer image pixels than in the original photo.
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At this level of magnification, the image doesn't look anything like a butterfly, and is quite obviously 
nothing more than a collection of coloured squares. These squares are the pixels, and it's these 
pixels that Photoshop sees and cares about. Photoshop doesn't care what the subject of the photo is 
supposed to be. All Photoshop knows is pixels.

Each individual pixel contains only one colour, and it's the colour of the pixels that we're changing 
whenever we edit our digital photographs in Photoshop. Also, it's the variations in colour and 
brightness values of the individual pixels which gives us what we see as image detail in our photos. 

To summarize then, pixels, short for "picture elements", are tiny coloured squares which all digital 
photos and images are made up of. 

Image Resolution

A lot of people, whether new to Photoshop or not, are confused by the term "image resolution". 
Image resolution is the ability to distinguish detail in a picture. This depends partly on the amount of 
information captured in an image and this in turn depends partly on the number of pixels the camera 
has on its sensor. How you display the information contained in the pixels has a direct effect on how 
much fine detail is retained. In Photoshop the term image resolution has a restricted meaning that 
has nothing to do with how the image is displayed on the screen but everything to do with how your 
image will print.

Pixel Dimensions

Here's a photo taken on an 8MP 
camera, and the reason for indicating 
that will be explained shortly.

Obviously, the photo you're seeing is 
a much smaller version of the photo, 
since the actual-size version shown 
pixel for pixel on a 1600x800 monitor 
screen would be too large to fit on the 
screen. In order to see exactly how 
large the photo is, once we have it 
open inside Photoshop, we can simply 
go up to the Image menu at the top of 
the screen and choose Image Size from 
the list of options, which will bring up 
Photoshop's Image Size dialog box, as 

shown left. [In Elements go to Expert Mode and 
it is found under: Image; Resize; Image size …] 

The Image Size dialog box can seem a bit 
frightening and confusing, but it's not meant to 
be and really, it's quite simple. It's divided into 
two sections: 

Pixel Dimensions and Document Size. 

For the moment, let's ignore the Document Size 
part and focus only on Pixel Dimensions.
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The term "pixel dimensions" here may be 
confusing because it sounds like we're talking 
about the dimensions of each individual pixel/ It 
would be better described as “Image dimension 
in pixels” because what Photoshop is really telling 
us is the width and height of our image in pixels. 

In this case it has a width of 3456 pixels and a height of 2304 pixels. In other words, it contains 3456 
pixels from left to right, and 2304 pixels from top to bottom. To find out exactly how many pixels 
there are in the photo then, you can simply multiply the width times the height, which in this case 
is 3456 x 2304, which gives a grand total of 7,962,624 pixels. But why does it say “Pixel Dimensions: 
22.8M”? That is the file size if you were to save it as an uncompressed RGB (3 channel) TIFF file.

The total is not surprising since the photo was taken with an 8MP camera. The "MP" stands for "mega 
pixel", and "mega" means "million", so "8MP" means 8 million pixels. This means that when you take a 
photo with a 8MP digital camera, the photo will be made up of 8 million pixels (approximately). 

So that's what the first part of the Image Size dialog box is telling us - the width and height of our 
image in pixels. Look now at the second part of the dialog box, Document Size, which is where we 
really start to make sense of image resolution.

Document Size

The second section of the Image Size dialog box is "Document Size", which can be a bit more 
confusing but really isn't much more complicated than the Pixel Dimensions section. In fact, the 
two of them go hand in hand. Let's take a look at the Document Size section, and by the time we're 

done, you should have a pretty good grasp on 
the difference between the two and on image 
resolution itself.

Notice at the bottom of the Document Size 
section, it says "Resolution", and in the Resolution 
box, it says "72". Notice also to the right of that is 
another box, this one saying "pixels/inch".

 What this is telling us is that when we go to print the photo, 72 pixels out of our 3456 pixels from 
left to right in our photo (the width), and 72 pixels out of our 2304 pixels from top to bottom in our 
photo (the height), will be printed for every one inch of paper. That's what "image resolution" means 
- how many of your image's pixels left to right and how many of the pixels top to bottom will print in 
every inch of paper. Of course, an inch is a square, which means the number of pixels per inch from 
left to right and top to bottom will always be the same, and that's why the Document Size section 
contains only one number for Resolution. That number (72 here) represents both the left to right and 
top to bottom number.

So, if we have 3456 pixels from left to right in our photo, and 2304 pixels from top to bottom in our 
photo, and we have 72 pixels per inch listed for the resolution of our image, how large will our image 
actually be if we were to print it? Well, to figure that out, all we need to do is divide the width and 
height of our image (in pixels) by the print resolution (also in pixels). 

3456 divided by 72 = 48
2304 divided by 72 = 32

At a print resolution of 72 pixels per inch, the photo is going to be 48 inches wide by 32 inches high. 
That's a huge photo! But wait a minute, didn't we see those numbers 48 and 32 somewhere before? 
Take a look once again at the Document Size section:
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Look what values it's giving us for the width and 
height of our image - 48 inches for the width, and 
32 inches for the height. Exactly the same when 
we divided the number of pixels wide and the 
number of pixels high by 72 pixels per inch (the 
resolution). 

And that's really all that image resolution is. It's 
how many of your image's pixels will print inside every inch of paper, which then tells us how large 
the image will be when it's printed.

Keep in mind as we're going along that I keep saying "printed" and also that image resolution is 
not the same as screen resolution. I can't stress enough, and this is the number one reason why so 
many people have a difficult time grasping the concept of image resolution, that resolution means 
absolutely nothing until you go to print the image. It has absolutely nothing to do with how your 
image appears on your screen.

So what happens if you change the resolution value of the photo from 72 to 300, which will mean 
that for every inch of paper when we go to print our image, 300 of our image's pixels will be printed 
from left to right and 300 again from top to bottom. You can see the change in the screenshot below:

 Now, since 300 of our image's pixels from left 
to right are going to be fitting inside every inch 
of paper as opposed to only 72 pixels, it stands 

to reason that it's not going to take 48 inches of paper to fit the entire width of our photo into or 32 
inches of paper to fit the entire height into. 

Photoshop is showing us exactly what we might 
expect, that at a resolution of 300 pixels per inch, 
it will take 11.52 inches wide and 7.68 pixels high 
to print our entire photo.

To summarize then, all "image resolution" means 
is how many of your image's pixels will print 
inside every inch of paper. Again, it has no effect 

on how your image appears on your screen, since your monitor has nothing to do with your printer.

Pixel size in printing

There's one other aspect that image resolution has to 
do with, and that's the size of the pixels when you go 
to print the image. It makes sense, really. An inch is an 
inch is  an inch. The size of an inch is always the same. 
So, since the size of an inch can't change, the size of 
the pixels has to change. In order to fit 300 pixels into 
an inch, you would need pixels that are considerably 
smaller than if you only wanted to fit 72 pixels into an 
inch. Thus "image resolution" really means two things - 
the number of pixels per inch that will be printed on the 
paper, and the size of those pixels. Photoshop takes care 
of sizing them. And this resizing of the pixel size is the 
fundamental difference between a printer and a screen 
display. The pixel size on a display is fixed for a particular 
display setting which can only be changed, if at all, in the 
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system’s control panel. All we need to do is make sure we're using the correct value for "pixels per 
inch" in the dialog box. So what is the “correct value”?

How image resolution affects print quality.

Have you ever downloaded an image from the internet and then printed it, only to get results that 
were, well, less than you expected? The image looked great on your computer screen, but when you 
printed it, it either printed at the size of a postage stamp or it printed at a decent size but looked 
blurry or "blocky"? The culprit is image resolution.

The problem is simply that most photos on the internet have very small pixel dimensions, often 1024 
pixels wide by 768 pixels high, or even smaller. That's because images don't need to be very large 
in order to appear at a decent size and good quality on your computer screen, and also because 
smaller images download much faster on websites than larger images. 

To recap. The term "image resolution" means how many of your image's pixels will fit inside each inch 
of paper when printed. Obviously, since your photo has a fixed number of pixels, the more of them 
you squeeze inside each inch of paper, the smaller the image will appear on the paper. Likewise, 
the fewer pixels you print per inch, the larger the image will appear on paper. The number of pixels 
that will be printed per inch is known as the resolution of the image, or "image resolution". Image 
resolution has everything to do with printing your image. It has nothing to do with how your image 
appears on your computer screen, which is why images you download off the internet usually appear 
much larger and higher quality on your screen than they do when you print them.

Let's use a photo as an 
example:

As always go to the Image 
Size menu to see the size of 
your photo.

If we look at the Pixel 
Dimensions section, we can 
see that this photo has a 
width of 1200 pixels and a 
height of 800 pixels. Let's 
take a closer look at what 
the Document Size section is 
telling us.

The Document Size section 
of the Image Size dialog box 
tells us two things - what the 

current resolution of our image is, and 
how large or small the image will appear 
if we print it at that resolution. Currently, 
the resolution is set to 72 pixels/inch, 
which means that it will print 11 x 16 
inches.

Wow, a 1200 x 800 pixel photo is large 
enough for an 11 x 16 inch print, with a 
little extra to spare! That's great! Sadly, 
no. If only life were that simple.
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The fact is, 72 pixels/
inch is not enough 
to give sharp, good 
quality, professional 
looking images when 
printed. Here’s a rough 
approximation of how 
the photo would look on 
paper if we tried to print 
it at a resolution of 72 
pixels/inch. You'll have 
to use your imagination 
a bit here and try to 
imagine this at 11 x 16 
inches.

Doesn't exactly look 
good, does it? The 

problem is that at 72 pixels/inch, the image information is being spread out too far on the paper 
for the photo to appear sharp and detailed. The photo now appears soft, dull and generally 
unappealing. We don't see this problem on a computer screen because computer monitors are 
generally referred to as low resolution devices – e.g. 72 or 96 pixels per inch. Printers, however, are 
high resolution devices, and if you want your photos to appear sharp and detailed when printed, 
you'll need a resolution much higher than 72 pixels/inch.

So how high a resolution value do you need for professional quality printing? The generally accepted 
value is 300 pixels/inch. Printing an image at a resolution of 300 pixels/inch squeezes the pixels in 
close enough together to keep everything looking sharp. In fact, 300 is usually a bit more than you 
need. You can often get by with a resolution of 240 pixels/inch without noticing any loss of image 
quality. 

Let's take our same image then at 1200 pixels wide by 800 pixels high, change our resolution from 72 
pixels/inch to 300 pixels/inch, and see what we get. Here's the Image Size dialog box again showing 
the new resolution of 300 pixels/inch. Notice in the Pixel Dimensions section at the top that we 
still have 1200 pixels for the width and 800 pixels for the height. The only thing that's changed is 

resolution, from 72 to 300:

With our resolution now increased from 72 to 
300 pixels/inch, this means that out of the 1200 
pixels from left to right, 300 of them will now 
print inside every inch of paper, and out of the 
800 pixels contained in our image from top to 
bottom, 300 of them will now print inside every 
inch of paper. Naturally, with so many more 
pixels squeezing into each inch of paper, we'd 
expect the photo to print much smaller and the 
Document Size section is now showing that our 
photo will print at a size of only 4 inches wide by 
2.667 inches high.

NOTE: See later for things to do and not to do when changing the resolution.
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An image of 1200x800 pixels is not what you would expect to get out of camera with  a modern 
digital camera. Here are two examples:

Nikon D7100 24MP sensor = 6000x4000 pixel images 
Olympus OM-D 16MP sensor = 4608x3456 pixel images

However, the same issue of print resolution applies. A 6000x4000 pixel image printed at 72 pixels/
inch would make a print 83 x 55 inches (!) and though much larger the quality would be just as poor 
as the one above. So the answer is always print at 240 or 300 pixels/inch. To print to A4 or A3 at 300 
pixels/inch how many pixels are needed in the image?

A4 print at 300 pixels/inch requires 3510x2490 pixels 
A3 print at 300 pixels/inch requires 4950x3510 pixels

So a 16MB sensor is capable of producing a top quality A3 print, especially if the print resolution is 
dropped to nearer 240 pixels/inch but smaller sized sensors would struggle. Bear in mind also the 
effect of cropping the image in Photoshop. This inevitably reduces the pixel count because cropping 
discards some of the image area and its pixels and thus the size of a top class print that can be 
produced. 

Changing the resolution

Notice the check box at the lower left “Resample 
image”. When altering the resolution for the 
purposes of printing an image it is essential 
that the box is unchecked. You do not want 
to resample the image. You only resample an 
image if you are to change the size of the image 
in terms of the number of pixels it contains. As 
has been shown above it is important to keep 
the pixel count high if the quality of the image is 
to be maintained. So not resampling the image 
but increasing the resolution to 240 or 300 from 
something lower only has the affect of changing 
the size of print. It changes nothing as viewed on 
the computer screen. So why is that?

Images viewed on screen

The reason why the on screen image does not change in size when the resolution is changed is 
because the number of pixels have not been changed. To recap: changes in image resolution only 
affect printed output.

The computer screen has a set number of pixels. This varies from monitor to monitor. A common size 
is 1600 pixels wide and 1200 high (although it can be changed in Control Panel in Windows up to 
a fixed maximum which depends on the monitor). You can view photographs on screen at different 
image sizes. In Photoshop you can decide what percentage you want to view a photograph at. If you 
view it at 100% one pixel in the photograph is displayed by one screen pixel. So an image that is 
1600x1200 pixels in dimension will fill a 1600x1200 monitor screen when viewed at 100% and one 
which has 800x600 pixels will only fill a quarter of the screen at 100%.

If you have a 16MP image from your Olympus OM-D (4608x3456 pixels) and only want to view it 
on screen (and that includes projectors which have a 1400x1050 pixel output, for example) and not 
in print – or want to e-mail it to someone for on screen viewing only, then a 16MP image is overkill 
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because all those extra pixels are unnecessary. Any pixels beyond the capacity of the screen or 
projector are wasted and add nothing to the quality of the image that will be seen. It will also take 
longer to send or download because of the large file size.

The answer is to resample the image down to an appropriate size. To do this you use the same 
resize dialog box. But this time the key part is the upper part: pixel dimensions. In addition the check 
boxes and the option box below are both important. Compare the two Image Size boxes below. 
Note that the Resample image box is checked and the box below is set for Bicubic (better to use 
Bicubic Sharper). The one on the left shows the original image which is 5160x3328 pixels (a 17MP 
image). The one on the right shows it down sized to 1400x903 pixels (a 1.3MP image). This was done 
simply by changing the pixel width box to 1400 with the Resample Image box checked. Because the 
Constrain Proportions box is checked the height is changed proportionately. You could also start by 
changing the height box, the outcome would be the same.

The purpose of changing the pixel 
dimensions in this case is to make the image 
an appropriate size for uploading, screen 
viewing, projection or e-mailing. It is made 
as big or as small in size as is necessary 
without damaging the quality of the viewed 
image.

The observant of you will see that the Document Size (lower box) is also smaller and at 240 pixels/
inch will now only print to a width of 14.82 cm rather than the previous 54.61 cm. So if your end 
purpose is printing do not resample the image and if you need it for both purposes make two copies 
at different sizes. How has the image been reduced in size? The answer is a very clever Photoshop 
process which combines a number of pixels into one in a way which appears to retain the colour and 
detail which those pixels provided in the original.

For an explanation of why more pixels are needed to make a ‘sharp’ printed image and fewer are 
needed for a ‘sharp’ screen image see the addendum at the end.
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So if it can be downsized why cannot the process 
be reversed? It cannot because those original 
pixels are now lost. But lets us say you start with a 
1400x903 pixel image and want to print it bigger 
than 15x10 cm at a resolution of 240 pixels/inch – 
say at A4 (29.7x21cm). You can by upsampling it 
but you will not be happy with the end product 
as it will lack the original clarity and sharpness. 
The resample box is checked and the width of 
the Document Size window is set to A4 width 
(29.7cm). But the pixel size of the image is now 
2806x1811 pixels. It started out as 1400x903 
so where have the extra pixels come from? 
Photoshop has guessed what the new pixels 
should look like but in so doing some clarity and 
colour will have been lost. In an extreme situation 
you can make a modest increase in size but the 
greater the increase the less satisfactory the 
outcome. Note also that Bicubic Smoother (best 
for enlargement) has been selected.

Finally Canvas size

Think of the ‘canvas’ as something to which the photo is attached, a bit like a painting done on a 
canvas. Most of the time and in all the examples above the canvas size has the same dimension in 
pixels as the size of the photo and you need not be concerned by it. But the canvas can be made 
bigger. Why would you want that? If you want to put a border around the image it provides a quick 
way to do it. 

‘Canvas size’ is just below ‘Image size’ in the same 
menu hierarchy. Clicking on it brings up this 
dialog box. In this case the current size of both 
image and canvas is 1400x903 pixels. To add a 
white border of 10 pixels all round the image we 
need to extend the canvas by 20 pixels in width 
and height. Under ‘New size’ select pixels under 
the drop down box and enter 1420 for width 
and 923 for height. The Anchor box shows, by 
the arrows, that the canvas will be expanded in all 
directions. At the bottom the Background colour 
is shown as white. In this case ‘Background’ colour 
means canvas colour. Click on OK and that’s it. 
You can choose different colours for the canvas 
under the ‘Background’ tab. So by carrying out 
this process twice but with a different colour you 
could create a double border, for example. See 
below.
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Using Windows Photo Gallery

This is a simple photo editing program that comes free with Windows. It has limited editing uses 
but the advantage of being free! However there are plenty of other and better free editing suites 
available on the Internet, e.g. Gimp. So if you do not want to buy Photoshop Elements try one.

To resize with Photo Gallery go 
to Properties in the Edit screen 
and choose Resize. You are 
limited to selecting the maximum 
pixel dimension you want (640, 
800, 1024, 1280 or custom) and 
the image is then scaled down 
proportionately. You browse to 
where the image is to be saved 
and click on Resize and Save. 
That’s it but at best it is a very 
basic control. You can discover 
the original image size in pixels by 
right clicking and selecting 
Properties but you cannot select 
specific pixels/inch resolution 
when printing.

Source: Andy Kirby & Stan Holroyd, with 
acknowledgement to tutorials at  
www.photoshopessentials.com
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Addendum: Why more smaller pixels are needed in a print to convey 
the colour shown in one larger pixel on screen.

You might wonder why a different quantity of pixels per inch is needed to get ‘sharp’ screen images 
and ‘sharp’ prints. 

On screen with the red blue green (RGB) composite pixel each component colour is capable of 
assuming 256 different levels of red or green or blue, that is the entire pixel can be 256x256x256 = 
16 million different colours and can thus describe all the very subtle shades required in an image.

However, in a printed image the inkjet printer has a much more restricted repertoire of colours at 
its disposal - typically around 16 for each colour - cyan, magenta, yellow, and it uses black to vary 
the colour intensity.  16x16x16x16 = about 5  million different colours. Better quality photo printers 
have more colours, six or eight for example. While this provides a better colour range it still falls well 
below the 16 million colours the screen pixel can show.

So the problem is: how can the printer render all the subtle shades in an image to mimic the monitor 
image?

The answer is that it reduces the size of the composite pixel 
by packing more into the square inch i.e. 300 x 300 = 90,000 
compared to the monitors 72 x 72 (depending on the monitor) 
= 5,184. So that’s over 16 times more information. Even higher 
resolution monitors cannot approach that density of pixels.

It uses these extra pixels to show the subtle shading by the 
process of dithering and half toning and the use of black pixels 
to render the subtle shading of colours. In short it puts on the 
paper many dots of different coloured ink for each pixel it is 
reproducing. This fools the eye and brain into thinking the image 
is more detailed than it actually is. The higher density created by 
selecting 300ppi as a printing resolution is integral to this process 
of visual deception.

Half toning is similar to the process used in newsprint monochrome 
photos where the size of the black dots and their density shows the 
detail and tone.

Dithering is the use of two or more  
colours to produce what appears to 
the eye to be a third - e.g. red and 
blue to produce a purple.

Sources: 
http://en.wikipedia.org/wiki/Dots_per_inch 
http://en.wikipedia.org/wiki/File:Dithering_example_red_blue.png


