Tutorial:  Creating a Graphical User Interface

1. At the command prompt in MATLAB, type >> guide

2. Select the option to Create New GUI, Blank GUI (Default)

3. Drag and drop components to create the following GUI:
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Caution:  Make sure you make the tag names exactly the same as what is specified.  Otherwise the code you are going to copy and paste won’t run!

4. Right click in the GUI block (not on any specific object) and select Property Inspector.  Pick a name for the GUI like FirstGui.  Leave the property inspector open.

5. [bookmark: _GoBack]Click on the top Edit Text block.  In the property inspector for this box, set the String to 1 (the number one) and set the Tag to FreqBox.

6. Click on the top static text block and set the String to Frequency (Hz).

7. Click on the slider and set the Value to 5 (do this by clicking on the little icon next to Value then clicking on the 0.0 and overwriting it with 5 (don’t Append).  Set the Max to 10.  Set the Tag for the slider to AmpSlider.

8. Click on the Edit Text box under the slider. In the property inspector, set the String to 5 and the Tag to AmpBox.

9. Click on the static text block next to the slider and make the string Amplitude.

10. Click on the static text block above the pop up menu and set the String to Select a Graph.

11. Click on the pop up menu block and set the Tag to GraphMenu and set the String to the following:
cos(2*pi*t)
tan(t)
exp(-t)
exp(t)
ln(t)

12.  Leave the tags for the plot windows as axes1 and axes2. Your GUI should now look something like this:
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13.  Click on the Green Play arrow to activate the GUI.  Save the GUI under some name (FirstGui).  An m-file will automatically open (with the same name) and the GUI which currently does almost nothing at this point will launch.  The m-file has functions where code can be added to control what the various objects (pushbuttons, drop down menus, plots, etc) will do.  Any executable MATLAB code can be placed within these functions.

14. From Blackboard, download the ProjectTutorialCode.m file and follow instructions from you instructor to paste the code then test the code.

Notes:
· The tag is the variable name that is used in the code to refer to the object.  Choose a tag that makes sense for each object; that is, easily remembered names that make sense to you.
· The original gui layout can be re-opened at any time by typing >>guide and selecting open existing gui.  So you can always add more components or delete some.
· If changes are made to the GUI layout, clicking on the green arrow (activate gui) will alter the associated m-function.  Your original code won’t disappear – new functions will appear for any new components added.
· You can launch a GUI in the MATLAB command window by simply typing the name of the GUI at the command prompt.  >> FirstGui
· You can change the functionality of your GUI by changing the code in the associated m-function.
· All of your call_back functions have access to all of the properties associated with the objects in your GUI.  For example, in the GUI created for this tutorial, I can use the command menu_choice = get(handles.GraphMenu, 'Value'); in any of the call_back functions to access what selection the user made from the pop-up menu.
· If you create a new variable in a function that you want to share with other functions, you must add that variable to the handles structure.  Any variables inside functions not added to the handles structure are only seen by that particular callback function.  For example, if you had some vector of time values, t, that you wanted to share with other functions, you would include these two commands at the end of the function in which t was defined:  handles.t = t;  and guidata(hObject,handles);  If you do this, every other call_back function in your program has access to handles.t; that is your vector of time values.
· set and get are useful commands.  get retrieves information about your objects and set allows you to control the properties of your objects on the fly.

Cautions:
· Don’t double use a name for a tag and for a variable.  For example, if you have an edit box that has a tag, Amplitude, don’t use Amplitude as a variable name in your program.
· Don’t end the individual callback functions.  If you do, all functions underneath won’t be recognized – you’ll get a red line under all remaining functions.  Of course, you do have to include end statements for all conditional statements and loops.
· If you decide for some reason to re-name your GUI, you cannot do this by simply re-naming the .m and .fig files.  You must re-open your Gui using guide, then do a save as with the new name.  MATLAB will create a new .m and .fig file with the new name.  The .m file will have all of your original code but is adapted to the new name.

Resources:
1. In the Project Folder, there is a PowerPoint presentation entitled Guide to GUIs
2. In MATLAB, click on Help then Product Help.  Search for GUI Examples.
Click on any of the various components (listed under Programming GUI Components) for an explanation of the object and some sample code. 
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