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Lab – Pictures, Strings, and Drawing on Pictures with a Turtle
Barbara Ericson

Vocabulary: Fully qualified filename, Constructor, Path, Base file name, Path Separator, Extension, String, Immutable, Class method, Static method,  Pixel
You can create a picture object just like you created worlds and turtles (new Class(argumentList)).  If you want to save a reference to it you will need to declare an object variable of type Picture (Picture name).  You can declare the variable and initialize it to refer to a new picture as shown below.
> Picture pict = new Picture();

You won’t see anything because pictures don’t display by default.  But, you can print information about the picture using:
> System.out.println(pict);

This will print  the filename (none in this case) and the width and the height of the newly created picture object.  What is the width? ____________________ What is the height? __________________
> pict.show();

This will show the picture.  It is just a blank white background (like the world that the turtles live on).  You can also use pict.setVisible(true) to show a picture.
How do you create a picture object from a digital picture file?  You need to pass the fully qualified filename to the constructor (a constructor is called whenever you create a new object and it initializes the data in the object).  A fully qualified filename is usually given as a string (a sequence of characters in a pair of double quotes) like this "f:/mediasources/beach.jpg".  A fully qualified filename contains a path and a base file name.  The path often starts with a drive name followed by a colon ("f:") and the directories to open to get to the file with the directory names separated by a path separator ("/").  The path is all the information up to and including the last path separator ("f:/mediacourses/")  and the base filename is "beach.jpg".  The extension indicates the type of data in the file (".jpg").  You can create an object of the String class in Java using (new String("chars")).
> String filename = new String("f:/mediasources/beach.jpg"); 

Or, you can do the following as a shortcut (but, it gives the same results as the statement above).
      > String filename = "f:/mediasources/beach.jpg"; 

Strings in Java treat '\' as a special character.  For example, "\b" is backspace and "\t" is the tab character.  So, if you would rather use '\' in your filename you need to double them like this:
     > String filename = "f:\\mediasources\\beach.jpg"; 

Strings are objects in Java and there are many methods that you can use on strings.

> String test = "this is a test";

> System.out.println(test.toUpperCase()); 

What did that do? ____________________________________________________________________

> System.out.println(test.length());

What did that do? ______________________________________________________________________

> System.out.println(test);

Did you get what you expected? __________________________________________________________

String objects in Java are immutable meaning that they can't be changed once they are created.  Each time you invoke a method like toUpperString() on a string object it creates a copy of the current string object and modifies the copy and returns a reference to the copy.  

You can also pick a file that contains a picture and this will return the fully qualified filename.  The following statement will display a standard file picker which will let you navigate to different directories and select a picture file (one that ends in ".jpg", or ".png", or ".bmp", or ".giff").  You may notice the "FileChooser" starts with a capital letter so it is the name of a class.  The pickAFile() method is a class (or static) method meaning that it can be called on the class instead of on an object.  Navigate to the mediasources directory (on your "f:" drive) which contains all the pictures, sounds, and movie frames used in the book and select one of the files there (like beach.jpg).
> String filename = FileChooser.pickAFile();

> System.out.println(filename);

What did the previous statement print? ____________________________________________________

Once you have a filename you can create a picture object with it.
> Picture picture1 = new Picture(filename); 

> System.out.println(picture1);

What is the width _______________________________ What is the height _______________________

> picture1.show();

What does show do? ___________________________________________________________________

You can also explore a picture.  This will bring up a window that allows you to see the red, green, and blue values at each pixel (a picture element).  It also shows you the x and y location.  Just press and hold the left mouse button and move the cursor around the picture to check out these values at different locations.  

> picture1.explore();

You can create a turtle on a picture.

> Turtle turtle1 = new Turtle(picture1);

> turtle1.forward();

To see what the turtle has drawn you need to repaint the picture.

> picture1.repaint();  

(or show() will work too).

Use a turtle to draw a line from the top left of the picture to the bottom right and from the top right of the picture to the bottom left.  Picture objects know their width and height and will tell you these values using pictureRef.getWidth() and pictureRef.getHeight();  Remember that you can move a turtle to a given (x,y) location using turtleRef.moveTo(xValue,yValue) where xValue and yValue are integer numbers.  You can pick up the pen using turtleRef.penUp() and put it down using turtleRef.penDown();

Turn in this lab and the modified picture.  You can save your modified picture by writing the data that is in memory for the picture out to a file.  

> picture1.write("f:/mediasources/test.jpg");

Extensions – if you have time or what more of a challenge
Try to draw a series of horizontal and vertical lines on a picture with the lines spaced about 100 pixels apart. 

If you change the width of the pen you can draw a rectangle instead.  Try putting a rectangular box on a picture.

Look up Piet Mondrian on the web.  He created paintings with black lines with rectangles of red, blue, and yellow.  
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Try to make your own painting like this using the Turtles on a blank picture.  You can create a larger blank picture using

> Picture pict2 = new Picture(640,480); 

This will create a blank (white background) picture of width 640 and height 480.

