Lecture 28 – March 14, 2008

Today and Monday – topic will be images
Wednesday – Quiz 2

Thursday – He won’t be here, we will be getting a mini homework 4 to work on(2 questions only) 

Final unit of the course – relational databases

Images
A big trend now in molecular biology is to collect image data from fluorescent microscopes to analyze spatial and temporal distributions of gene expression for example. 
There are 2 broad categories of images

1) pixel/bitmapped images (such as the examples he showed), these are images you’d get from a digital camera. In the computer they are a rectangular grid of pixels with a certain width and height in pixels. This is determined by the hardware of the camera. Each pixel has a color. There are many file formats for images, the most common is jpg, also have gif, tif, bmp. We will discuss pbm (portable bitmap), pgm (portable grey scale map), ppm (portable pixel map).

2) Pictures that come from graphing programs, these are called object based images. They are rectangular too, but instead of having pixels in a grid, they have objects like a circle, or an arrow, or text, etc etc. This include pdf or eps files. They can be viewed in text format, can edit the text to change the picture even. The object types, locations, colors, etc are all recorded directly in a language. We won’t be covering these, you don’t get these from biological data. 
More on pixel based images

A particular image always has a particular height and width in pixels. Some image formats also allow you to specify the height or width of the image in cm, or inches, or some unit other than pixels. For example, you can put an image in Word and then scale it. This does not change the fundamental pixels of the image, only the height and width of the picture itself. The pixels are what really define the image. 

Every pixel of an image has a color, but what is a color? 

In a true black and white image, each pixel is either black or white. The pbm format is a format to represent black and white pixels. 

There is a program on computers called XV. It’s an old graphics program. If you right click somewhere on the window you get a control panel that pops up, and then you can load an image in XV (press load button). 
He opened a jpg file, and re-saved it in a different format, he chose pbm/pgm/ppm (ascii). Since we are working with a black and white file, select B&W. The original file will not be changed (the jpg version). The PBM version is now a real black and white image, every pixel is either black or white. In the PBM format you can look at the image file and read it. Can open the PBM file in nano.

In nano, the PBM file always begins with P1, then the width and the height of the file (both in pixels). Then there are a bunch of 1s and 0s (1 for black, 0 for white) representing each pixel. 
You can create an image in nano. The pixel number represents the number going across horizontally in the grid. Like 1-20 with 10/line is as follows:
1    2   3   4   5   6   7   8   9  10

11 12 13 14 15 16 17 18 19 20

open FILE, “>picture.pbm”;

print FILE, “P1\n”;

print FILE, “31 31\n”; 

for ($count=1; $count<(31*31); $count++) {

 if ($count%3)==0) {

print FILE,“1”;

}

else {print FILE,“0”; }

}

This creates a picture that is 31 pixels by 31 pixels and has stripes. Every third pixel will be black. The 1st pixel on the 2nd row is 32, so it will be white, then 33 is black. So you should get black stripes going diagonally to the left. Check if the picture looks right or not in XV. 
Greyscale images
The next level of complexity is a greyscale image. In a greyscale image each pixel is black, or white, or some level of grey in between. 

The PGM file format lets you describe greyscale images. It begins with P2, then width in pixels, height in pixels, then the max intensity (this # corresponds to white). 0 is black in greyscale, what you define as max intensity is white. So if you say it’s 10, there will be 8 shades of grey before it becomes white. Then you spell out the pixels left to right, top to bottom. 
