CSE 167, Winter 2003: Assignment 3 - Trains

Due date: February 28, 3pm
Part 1 points: 75
Part 2 (Extra credit) points: 20

In this assignment you will be creating a virtual train set, complete with a model train,
tracks, hill and tunnel. The train will be animated such that it traverses the tracks (the
code to animate the train will be provided on the website).

Part 1: Creating and animating the train set. (75 points total)
The best method for building the objects is by placing all the drawing code for each
object in a separate function. Each object is defined using a coordinate system that makes
the model simple. When placing the objects in the world, you can translate them to the
appropriate location. Add a menu item called “Toggle Animation”. If the train is not
moving, and this menu item is selected, the train should start going around the track. If
the train is moving and this item is selected, the train should stop. We will provide the
code to animate your model on the web site. The camera should be placed such that the
entire scene is visible and you can see the train going around the track (except when its
through the tunnel.
1. Drawing the track. (10 points)
The track is defined by a closed bezier curve composed of multiple joined segments
(atleast 4). You are free to make the track any shape you want given one constraint:
At the location where you place the hill, it has to hug the hill and elevate off the
ground plane. Hint: The bezier curve defines the track shape, but the actual two tracks
are offset on each side of this curve.
2. Building the hill and tunnel (15pts)
The tunnel is a simple bezier surface that is placed such that the track goes under it.
Make sure the tunnel bottom is on the ground plane. The hill needs to coincide with
the elevated part of the track. It should also be flat along the path of the track. Use



multiple bezier surfaces to build the hill model. You may have multiple bezier
surfaces which define the each side of the hill with another surface joining them that
is flat along the track.

3. Making and moving the train model (30 points)

The third step is building the model of the train. The train is composed of a 3-d box
next to a cylinder on one side. The smoke stack is another cylinder protruding from
the body cylinder. There are 4 circular wheels on the sides of the train. The train
should be constrained to be high enough off the tracks such that the bottom of the
wheels touch the track. As the train is moved along the track, it is translated and
rotated. On level ground the train will need to be rotated around the y-axis. To climb
the hill, it will also need to be rotated around either the x-axis or the z-axis. Hint:
Draw the box, cylinder, smoke stack and wheels with respect to one object coordinate
system. When the train needs to be moved, the coordinate system is simply translated,
and/or rotated as described in class. Make sure to place the origin of this object
coordinates in a location that is convenient to rotate around.

4. Lights and Materials (20pts)

Initially, you should build the object models using simple color attributes (glColor3f).
Once all the above functionality is in place, introduce lights and material properties.
The different surfaces in the train set (hill, tunnel, train) have different material
properties. The hill is a diffuse green surface, the train should look metallic with a
non-zero shininess component, and the tunnel should look like something man-made
(concrete or wood, etc.). Introduce a light that illuminates the entire scene, the
coloring is of your choosing. Hint: You’ll have to define you material properties and
lights such that they work well together. For example, if you define a surface to have
a particular specular color (say blue), make sure the light illuminating the scene
actually has a non-zero blue component otherwise you won’t see the specular
highlight.

Extra credit: More lights & action

1. Spotlights at Night(10 points): Add a menu item called: “Day/Night”. When this
menu is selected and the normal lights (as described above) are illuminating the
scene, change the light model such that the scene is illuminated with a soft diffuse
blue light (mimicking night time). Also, during the night illumination, add a
spotlight in the front of the train. The animation should not be affected by the
change of lighting. This menu item should also allow you to switch back to
normal lights.

2. Bird on the tunnel (10 points): Add a menu item called: “Birds eye
view/Normal view”. This menu item should allow you to switch between views.
The normal view is as described above. The “birds eye view” means that the
camera is placed on top of the tunnel (it can be anywhere on top of the tunnel)
looking down at the scene. You should still be able to animate the scene, but now
the train might not be visible when it is out of the camera field of view.



Note: if you are planning to do the extra credit, ensure you first have a working version of
the required assignment. Save the working version in a separate project and then embark
upon the extra credit. If you can’t demonstrate a working version of the required part, you
will not get full credit for it.

Submission:
1. Report explaining the algorithm, description of functions, and any other
implementation details that explain your code.
2. Entire Visual C++ project directory including source files, header files and
the compiled executable.

Submission process: Login to your webct account at webct.ucsd.edu. Click on Student
presentations, and click on the “Edit files” link by your folder. Create a new subfolder in

your folder called “Assign3”. Upload a zipped up file into this new folder.

Late penalty will be applied to assignments turned in after the time stated above.



