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Deadline for this assignment is Okt 31, 2015.

In this assignment your task is to extend a small program that draws a couple of basic three-dimensional
objects on the OpenGL canvas.

Download the framework for assignment 3 from Moodle. It differs a bit from the previous basic frame-
work. You can import it into eclipse again.

Take a look at the source files and try to understand the program. Which representation is used to save
the objects in the scene (also take a look at the slides of lecture 4 - objects)? Where is the geometry and
topology saved? How is the camera movement/rotation (left and right mouse buttons + drag around)
implemented? Where are new objects created and put into the scene?

Task 1 5 points - Create a new class Cube

Create a class Cube, similar to the already existing class Octahedron in the package
se.lnu.isovis.renderObjects.

Task 2 2 points - Apply affine transformations

Implement the method applyTransformation(Matrix4f T) in the Class RenderObject. It should
apply the given transformation matrix T to the geometry of the RenderObject.

http://cs.lnu.se/isovis


Task 3 12 points - Additional geometry objects

Extend the package se.lnu.isovis.renderObjects with the new classes Cone, Cylinder, and Frustum. All
three object types have circular edges that can only be approximated with OpenGL edges and triangles.
Thus, the constructor of each of the objects should have a parameter, that specifies the number of
vertices that should be used to approximate the circle(s). (For instance, the objects in the figures are
approximated with 8 vertices.)

Figure 1: Cone: This class should represent a closed cone. The base area is a circle with radius 1 in
the yz -plane with the center at the origin. The height of the cone is 1.

Figure 2: Cylinder: This class should represent a closed cylinder. The lower and upper base area is a
circle with radius 1. The height of the cylinder is 1.

Figure 3: Frustum: This class should represent a closed truncated cone. The lower base area is a
circle with radius 1, the upper area a circle with radius r (given as parameter of the constructor of the
class). The height of the cone is 1.



Task 4 6 points - Feature lines

For the classes Cone, Cylinder, and Frustum the feature lines should also be drawn in green color.
Feature lines are lines, that specify the object. For instance, the feature line for the cone is its lower
circle. The feature lines for cylinder and frustum are the circular lines on the top and bottom.

You should extend the render() method of those classes to do this. The following OpenGL commands
and constants could be helpful: gl.glColor3d, gl.glVertex3d, gl.glBegin(GL2.GL LINE LOOP), gl.glEnd,
gl.glDisable(GL2.GL LIGHTNING), gl.glEnable(GL2.GL LIGHTNING).

Task 5 3 points - Create a scene

Create a nice scene with your new objects. Show at least 5 different objects in varying positions, sizes
and orientations.

Include all your assignment files in a zip archive and upload the archive to Moodle by the given deadline!
If you have questions about the assignment contact Björn Zimmer1.

Note: Include the course code in the email subject field (1DV800) in case you have inquiries about the
assignment.

1bjorn.zimmer@lnu.se


