
Computer Programming Using Kivy 1.9.0 - OpenGL 1 - Mesh Loader
GOAL: Use a mesh loader to load a 3D mesh (OBJ file) of your choice.
OpenGL is an open standard for graphics rendering. Since it is an open standard, any programming language (such as python), framework (such as Kivy), or platform (such as various smart phone operating systems) can use it. It is open, as in the specification is public and anyone can use it for free, and a GL as in a graphics library. OpenGL only defines ways for graphics to be sent to the video card and displayed, so the programmer is responsible to load 3D objects and place the vertices in 3D space using their arrangement and their current location, rotation, and scale—but thankfully, nskrypnik and expertmultimedia have created a 3d engine based on Kivy’s OBJ file loader so that you don’t have to write all that geometry for each vertex of a mesh.

Find a 3D model (must be in OBJ format for Kivy):
· Start, Computer, Resources, Meshes
· Pick any file, select both the obj file & any files with the same name such as mtl file, right-click them, click Copy
· *The kivy 3Drendering example has trouble loading some OBJ files—these have been tested to work:
*Weapons\rpg (Rocket Propelled Grenade)
*Characters\teeth\simpleteeth.obj
· Go to Computer, your home drive (T:\username, H:), File, New Folder, and name it opengl1
· Double-click your opengl1 folder, then hit Ctrl V (or press Alt key, the click Edit, Paste)

Copy the example program, OBJ loader, and shader to your opengl1 folder:
· [bookmark: _GoBack]Start, Computer, R:\Classes\ComputerProgramming\Examples\KivyMesher
· Hit Ctrl A or Edit, Select All , so that all of the files are highlighted
· Start, Computer, your home drive (such at T:\username or H:), then double-click your opengl1 folder
· Press Ctrl V (or click Edit, Paste)

When running PyCharm for the first time on a computer, use the following settings:
· When you first open PyCharm, it will ask to import settings--you can just leave the default setting: do not import.
· When asked about Keymap scheme and other options, you can leave the defaults and push OK 
Welcome Screen:
· On the welcome screen, click "Configure," "Settings," "Default Project," "Project Interpreter" 
· To the far right of "Project Interpreter:" click the gear [image: ] button to choose your own, then "Add Local" 
· [image: ]Navigate to your python.bat you made, such as C:\, then Kivy-1.9.0-py3.4-win32-x86 (or wherever your kivy is installed), then python.bat
· Wait for “Updating Skeletons” to finish (may take several minutes)—when it finishes it will say “invalid output format” but you can ignore that and push OK at the bottom (see picture on right)
· To return to welcome screen, click the back [image: ] arrow

Edit your code to use the model you chose:
· Create Project. Choose your opengl1 folder such as T:\username\opengl1 (Yes to use existing files instead of creating blank)
· Double-click kivymesherexample.py on the left, File, Save As, choose your opengl1 folder, name the file opengl1.py -- Before editing, try the example code: Click Run, Run opengl1.py – when you are sure it is working (shows 3D scene), close it.
· Edit the line that says some ".obj" file in quotes to instead use whatever model file you chose in quotes (including .obj). 

Run. If says “Cannot upload more than 65535 indices,” try simpler model, or apply a Decimate modifier using a 3d program.

	TIPS:
Missing Texture Issues:
If you created the OBJ file from exporting from a 3d program yourself, make sure you export to the same folder as the texture file, and make sure the texture file is a png file.
If you get an error that says “Cannot seek in this data source” in “pygame.image.load” make sure you copy any image files that are used as textures for your 3d mesh to your opengl1 folder.
If you still get the error or the object is all white, open Notepad++, open the mtl file, and change any absolute paths to relative ones (remove the backslash and anything before it in the path (don’t remove map commands such as map_Kd)
If you have multiple textures, you’ll have to bake them first (for Blender see http://wiki.blender.org/index.php/Doc:2.6/Manual/Render/Bake , then Image, Save As Image) then export again.
Holes in Object: If there are triangle-shaped holes in the object, you can open the object in a 3D program and apply Triangulate (or decimate or other feature that makes all faces tris) to the object then Export it to your opengl1 folder with a new name.
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