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Digital Photography and Information

• A digital photograph is 
made of information.
– Picture elements = Pixels

• The picture information 
is described by 
numbers.
– Higher numbers mean 

brighter pixels

• It is important to know 
how to manage this 
information.

A 6x6 Image with 9 Grey Levels.

A digital photograph is made of information. Each part of the picture is divided into 
picture elements, or “pixels” (px). The picture information is in the form of numbers. In 
this example, higher numbers represent the brightness of each pixel. It is important to 
know how to manage that information. Photoshop processes that information.

Most of the time, you can’t see what Photoshop is doing because you see the overall 
effect on a large scale, not what happens to each pixel. With a tiny 6x6 image like this it 
is easier to see what is happening. This is a 36 pixel image. A 1 megapixel image has 
approximately 1 million pixels.
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What Is The Histogram?

One of the most fundamental visualization tools in digital photography is the 
“histogram”. It appears on your camera display and it is used frequently in Photoshop. 
Again, you tend to see the large scale. This is how you make a histogram from the tiny 
image.
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What Is The Histogram?

Take all the 1s and stack them up at the left hand side.
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What Is The Histogram?

Take the 2s and stack them next to the 1s.
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What Is The Histogram?

Same with the 3s,
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What Is The Histogram?

and the 4s,
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What Is The Histogram?

and 5s,
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What Is The Histogram?

and 6s.
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What Is The Histogram?

?

Now the 8s. Did you notice there were no 7s? The histogram is a good way of revealing 
structure within the brightness of an image. The gap here is obvious, but it is not as easy 
to spot in the original image (unless you took time to count each pixel).
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What Is The Histogram?

Finally, the 9s are moved to their place.
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The Histogram

Now we have the original image and the histogram. In this case, all brightness levels are 
well covered (apart from the 7s), so this is a high contrast, well-exposed image. This 
assumes that there are only 9 possible brightness levels. If the levels actually went from 
1 to 16, the lack of any 10, 11, 12,13 14 15 or 16s would indicate underexposure.
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Underexposed: Shadow detail will be 
lost. Dark areas will be noisy.

Overexposed: Highlights will be 
clipped. Detail lost in bright areas.

Neutral exposure: Safest result. There 
will be detail in shadows and highlights.

Peak to the Left: Perfectly ok for low-
key scenes, such as night sky or coal 
shed. Shadows may be noisy.

Peak to the Right: Expected for high-
key scenes, such as snow. Optimum 
result, as long as highlights not clipped.

Here again is the advice on how to use the camera histogram.

Move the histogram over as far to the right as you can without blowing out the 
important highlights. Then use Photoshop to set the exposure level you want. Note that 
slightly over-exposed exposures are ok. They reduce the noise, and Photoshop can 
correct the exposure.

Blown highlights are bad, however. Use the “highlight clipping” display on your camera 
to check for blown highlights.
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1000 x 1000 200 x 200 100 x 100

50 x 50 20 x 20 10 x 10

Image SizeImage Size

We have been talking about the individual light “buckets” and pixels. If you combine the 
pixels together you get an image. The resolution of an image depends on its size, as 
shown here. The important thing is that the resolution of your image matches the 
resolution of your display device. Lower resolution images are needed for screen display 
than for printing (see next slide).

The higher the resolution of an image, the more memory it uses up and the larger the 
file size.
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Image Resolution and Printing

Prints
Number of 
Megapixels

Image 
Dimensions

Acceptable Print 
Size (Inches)

2.0 1740 x 1160 4 x 6
3.0 2160 x 1440 5 x 7
4.0 2450 x 1633 8 x 10
6.0 3000 x 2000 9 x 12
8.0 3504 x 2336 9 x 12
10.0 3872 x 2592 10 x 15
12.0 4256 x 2832 11 x 17
14.0 4608 x 3072 12 x 18
16.0 4928 x 3264 16 x 20
18.0 5184 x 3456 16 x 20
24.0 6016 x 4000 20 x 24

Digital Images

Name Image Dimensions
XGA 1024 x 768

HD 720p 1280 x 720

SXGA 1280 x 800

DPI standard 1600 x 1200

UXGA 1600 x 1200

HD 1080p 1920 x 1080

WUXGA 1920 x 1200

A4

A3

A2

**

*

* = Competition standard 4:3

** = Club projector

Printers normally need 200-300 dots per inch, so the image resolution depends on the 
size of the print. This table shows the maximum print size as a function of megapixels. 
You only need 10 megapixels to make a decent A3-sized print (unless you need to crop 
the image).

For digital displays “pixels per inch” is meaningless. What matters is how the resolution 
of the image compares with the resolution of the screen or projector. Our projector is 
1920 x 1080, but most DPI competitions require 1600 x 1200. NOTE: If the resolution of 
your image is too small it will either not fill the screen or (if enlarged to fill the screen) 
look blocky. If the resolution of your image is too large, the software inside the printer or 
graphics card will resample your image to the correction resolution. Wouldn’t you prefer 
to have control over that process?
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