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Introduction

	Since a few years now, I am editing a couple of blogs on image edition – mostly, with GIMP, a free application with Open Source license. I even published a book (you can see the details at the end of this one) on the conversion to black and white with that program. 

	During the preparation of these publications I realized the importance and power of curves adjustment in photographic edition. Maybe as important as to dedicate a whole book on this… if you can read this, it means I was right. 

	Of course, curves adjustment is closely related to how digital information is created, calculated and stored. And there is a relationship to information tools such as the histogram. As a consequence, these concepts have also been incorporated here, in order to provide a global overview of the tool… 

	Maybe you have a too complex book in your hands? Not needed? I hope some people will find it useful… Anyway, I tried to use plain language, with down-to-earth expressions, introducing the concepts in a logical line of thought, to reach that global view of the presented tools.

	Some of the texts presented here are adapted both from my book and blogs (if you have time, just check http://albertog.over-blog.es and http://albertogblog.blogspot.com). But of course, different sources were also used from the Internet, such as the great blog by Petteri Sulonen (http://www.prime-junta.net, check the “How to” section).

	I tried to keep a simple layout towards the publication as eBook and PDF document. But you might be reading the paper version, with some more details for those who still prefer “real hardware”… 

	About this edition

	One of the topics I referred to in the first edition of this book, which was not really explained, was the use of masks; even when they are not strictly needed, they can help in simplifying the edition process, by limiting the areas affected by our curves or levels edition.

	With this in mind, I prepared (for the second edition of this book, in Spanish) a new specific section. This forced me to treat is as a fully new book, since it was an important edition and the number of pages (and so the ISBN) was also affected. Little by little, I achieved to remove the original book from the market. 

	Regarding physical format, the second Spanish edition was produced in a slightly smaller size that the original version, to facilitate handing and postage.

	However, this new format (five by eight inches) was not a standard for colour books in bookshops. This reduced strongly the commercial possibilities. So I decide to go back to the “Statement” format (5.5 by 8.5 inches) of the current paperback version. In parallel, I made some style and writing correction. 

	By reducing font sizes, the increase in contents did not affect the number of pages in the paperback version, so that final price was also not affected (which is good: this book is printed on demand). 

	 

	 

	
Digital images

	Nowadays, we can find digital cameras almost everywhere. What just a decade ago was limited to computer work, has been universalized by the Internet and the possibility of printing onto almost any desired support. 

	You could also say that everyone in a developed country has access to a digital camera (with better or poorer quality…), at least to the ones included in most modern cell phones. So the possibility of creating digital images is there, for good or for bad. 

	But, in many cases, the limitations on the camera or the captured scene will result in images that do not match our expectations. In many cases, we may want to improve them, to share them with our online contacts, or rather to prepare collages or specific documents. 

	[image: Image]

	Above: A modern cell phone can generate files with some kinds of edition, such as cropping and colouring (here, a sepia tint)

	Of course, many smart phones do include edition apps that allow you to modify your pictures “on the fly”, so that basic edition can be applied on the very handset: change to black and white or sepia, simulation of old film pictures…

	And many edition programs such as GIMP, used in this book, include automated functions for quick edition, developed to avoid many headaches – but also a share of creative possibilities. 

	In this book we will see how to handle digital information in order to produce results closer to our expectations, closer to the planned scene we wanted to capture – or rather, more spectacular and appealing. 

	We will also see the way to automate (up to some extent) “our” personal editions, so that we can recall and apply them in a later edition to the same picture – or to a different one. 

	Points and pixels

	Main concept that we need to understand is that digital images are made of points with a single colour. Those points are referred to as pixels (from PICture ELement). They are defined by their colour, and they are the smallest information piece possible in a picture. 
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	Above: Any digital image is made of “square” points with a single colour (pixel). We can always see them, by zooming in to the maximum… 

	Notice: a very useful keyboard shortcut in GIMP is the zoom tool, which allows for zooming-in (by pressing “+”) and out (with the key “-“)

	Of course, we need to have a way to “see” those pixels, either on the screen or out from a printer. 

	And we will find that, in order to show a single pixel, a monitor will use three or four light points (from the three primary colours, red, green and blue) with different intensities. And a printer may need thousands of microscopic ink droplets in a specific area, of different colours, to produce the desired colour.

	So we face a first “possible confusion”: if we speak about points, are we referring to image ones, to dots in a screen, ink droplets…? 

	Typically (and this is what we will do from now on in this book), information points in an image are referred to as “pixels”, then “points” is used for output devices (monitors, printers) that render those pixels. Usually, we will have a given number of points to create a single pixel.

	Bits and Bytes

	From the above situation, how does a computer handle pixels? Well, when working with an image, a computer will create an imaginary grid, overlaid to the image, so that each cell will contain a single pixel. 

	Then, we will be able to know the information from each pixel if we know two key data: the position of the pixel in the grid (vertical and horizontal coordinates) and the value assigned for the contained colour. 

	It is easy to imagine how to manage the coordinates system, from one corner (Usually, the lower left one). On the contrary, it will be more complex to define how to store each different colour as digital information. And here is where digital data comes in, as bits and bytes.

	In Computing, a bit is the smallest information unit possible. Electronic circuits will store and transmit signals in two different levels, so that we can differentiate them. A bit of information will indicate one of those levels. It will be “A” or “B”, “high” or “low”, black or white… Usual convention is to use the binary numeric system, which will only use the numbers zero and one.

	Furthermore, most edition programs will follow a same rule, quite useful: “zero” indicates absence of colour (thus typically black), then one indicates “full” colour – white (or the specific primary colour). 

	But this does not provide much freedom to store our information, if (together with the coordinates) we can just say if a pixel has colour or not. 

	The way to overcome this is to use more digits to define the information of each point. If we use two bits per pixel, we can produce four different combinations, and thus we can define the following:

	00 – Black

	01 – Dark Grey

	10 – Light Grey

	11 – White 

	If we used three bits per pixel, we would have eight different combinations. With four bits per pixel, 16 possibilities… take a look at the following table to see how we can build some greyscale tones from binary combinations.
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	Above: Definition of greyscale tones with three and four bits. Adapted from Blanco y Negro con The GIMP, Alberto García Briz

	A commonly used data structure in Computing is the Byte, equivalent to eight bits. Many microcontrollers and microprocessors are designed to work with these 8-bit blocks, or groups of those (16, 32, 64 bits…)

	If we follow the previous process, we could represent up to 256 different greyscale tones (for example, black, white and 254 intermediate tones). This amount of different tones is already enough to produce nice viewing results; human eye will scarcely detect transitions between two consecutive tones. 

	Still one step forward, human eye is sensitive to three primary colours, red, green and blue. If we could define the right proportion of those, we could represent any desired colour with high accuracy.

	The RGB

	
	
	
	
	
	
	Limits and trimming
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Definicién de colores con 3 bits

dec bits | % color | valor color
0 000 0,00% 0
1 001 14,29% 36
2 010 28,57% 73
3 011 42,86% 109
4 100 | 57,14% | 146
5 101 71,43% | 182
6 110 | 85.71% | 219
7 111 100,00% 255
Definicién de colores con 4 bits
dec bits % valor color
0 0000 0,00% 0
1 0001 6,67% 17
2 0010 | 13,33% 34
3 0011 20,00% 51
4 0100 26,67% 68
5 0101 33,33% 85
6 0110 | 40,00% | 102
7 0111 46.67% 119
8 1000 53,33% 136
9 1001 60,00% 153
10 1010 66,67% 170
11 1011 73,33% 187
12 1100 80,00% 204
13 1101 86,67% 221
14 1110 93,33% 238
15 1111 100,00% 255






