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 1st half - Basic Image Processing (from first principles)

Photography basics.

A camera (or eye) has a lens which focuses an image onto the retina (eye), film (conventional camera)  or sensor (digital camera).

The digital camera sensor consists of an array of photocells called pixels each of which gives an analogue output voltage depending on the brightness of light falling on it. There can be 10 million pixels or more. In practice each pixel gives 3 outputs corresponding to the brightness of each of the three primary colours RED, GREEN & BLUE.

17 years ago a group of experts (Joint Photographic Experts Group) got together to establish a standard of how to digitise the pixel outputs. They decided to divide each colour output into 256 discrete levels - this meant that each level could be described by an 8 bit digital word.

                   No colour = level 0                 = 00000000

                   Maximum colour = level 255 = 11111111

So the light on each pixel is digitised into a 24 bit word (8 for each colour x 3 colours)

           For example a pixel where the red was at level 40

                                                         Blue was at level 129

                                                 and the Green at level 187

Would be described by:

                                        001010001000000110111011

Having 24 bits for each pixel plus all the other configuration/timing bits etc would give unmanageable file sizes so some form of “data compression” is used to reduce file sizes. A bit like the ZIP technique.

Files most commonly compressed to .JPG format.

In summary:

All a digital camera does is to convert the light falling on each and every one of its pixels into a 24 bit word.

All image processing software does is alter/adjust/generally play around with these 24 bit words.

There are many image processing software packages around. The most common are “Paint Shop Pro” – sometimes called Coral paint and “PhotoShop” both are good.

Photoshop has become the industry standard  (it has even become a verb! – to “Photoshop” a picture – a bit like to “Hoover” a carpet)

Photoshop is now up to version CS5 but anything above Photoshop 6  is good – there was a big  jump between 5 & 6.

Both programs have a similar layout and tools but annoyingly these are often called different things.

There are many guide books available . “PhotoShop in Easy Steps” is good but beware of “Photoshop for Dummies” which is very user unfriendly.

Simple exercise in 2nd half with Photoshop using Layers

NB;  Pic 1 = Picture of children                              Tool Bar = Along the top  

         Pic 2 = Picture with good sky                        Tools = Down left hand side

                                      LP =  Layers Palette - Bottom right

1. Start Photoshop > Open Pic 1 (tool bar File>open)

2. Make note of faults – bad sky – too dark – marks – speckling etc etc.

3. Promote to layer 0 by double clicking background layer (on LP)

4. Select sky using magic wand (Tools) play with tolerance level (say 20), select contiguous

5. Fine tune selection using lasso select + alt or quick mask & erase ( all in tools) 

6. Delete sky. Use normal keyboard delete.

7. Open Pic 2 > select all (tool bar > select>select all) > copy > close

8. Back to Pic 1 > edit(tool bar) > paste.  Pic 2 now appears on new layer (layer 1) above Pic 1(layer 0)

9. Reverse layer order by dragging in LP so Pic 1 is above Pic 2

10. Select Pic 2 (layer 1) as the working layer on LP  (the working layer is the highlighted one – remember you can only work on one layer at a time!)

11. Go to move (tools) and  adjust layer position

12. Go to edit (tool bar) > free transform to adjust Pic 2 size if necessary.

13. Select Pic 1 (layer 0) on LP and adjust brightness and contrast. (tool bar > Adjustments Use|                 Say Brightness + 11                                                                                           
                                           Contrast + 25

14. De-speckle (tool bar>filters>noise) Remember you are still working on layer 0

15. Combine layers. (Tool bar >Layers > flatten image)

16. Eliminate minor defects, marks etc and errors in the original sky selection using clone stamp (in tools). Adjust stamp size. Press Alt, Click good area near defect, move stamp over defect & click again. Defect will disappear as you have “cloned” your chosen good area over the defect.

17. Save (Tool bar >File >) Use “save as” otherwise it will overwrite Pic 1.  Specify format otherwise by default it will save in the Photoshop .PSD format which is good but others may not be able to open it if they do not have Photoshop.

Suggest the common .JPG format. It will ask you how much compression you want     ( high compression  = a smaller file size & inferior quality & vice versa) take your pick.

