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Objectives:  
The objective of this assignment is to understand how to move the camera via an intuitive 

interface using OpenGL API. You will build a model of a simple building and allow the user 

to move around and explore the room from a first person perspective. This assignment is 

designed to cover the following: 

 

1. Geometric transformations usage for modeling,  

2. Visibility testing to create an immersive 3D environment,  

3. In addition, you will learn how to use 3D transformations to add a simple animation. 
 

The Building: 
Your building must consist of two rooms with a wall dividing the two rooms. The dividing 

wall should have a doorway. The building should have four walls a floor and a ceiling. The 

dimensions of the building must be 2:1 (one side is twice as long as the other is). The 

dividing wall should be in the middle.  

 

For this assignment, the walls should appear solid rather than wire drawings as in the 

previous assignment. Thus, you must use the depth buffer and turn on depth testing. Note 

that in order to see the walls and floors properly you will need to use different colors. Once 

you have built your building you should add swinging door to the doorway between the 

rooms. Initially the door should be open at a 90-degree angle so that we can see between the 

two rooms. If the user presses the space bar, you should toggle between an open and closed 

door. Use a smooth animation to open and close the door. 
 

The camera Movement:  
You are going to render the scene from a viewpoint inside the room with the camera located 

above the floor roughly at eye level. This is known as a first person perspective. When the 

user presses the ‘f’ key, you should move the camera forward in the direction the camera is 

looking. When the user presses the ‘b’ key, you should move the camera backward. 

However, you must always move on the ground plane. No floating cameras. When the user 

presses the left-right arrow keys, the camera should pan (rotate) to the left and the right. This 

will always be a rotation about the vertical axis, which is the y-axis if you draw the floor on 

the x-z plane. When the user presses the up-down arrow keys, the camera should tilt up and 

down. This will be a rotation defined from the perspective of the user. The axis of the 

rotation will always be perpendicular to both the direction the camera is looking and the up 

direction of the camera. Note, if the user tilts the camera up and moves forward the camera 

should remain on the ground. You should move the camera forward in the direction, which is 
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the projection on the ground plane of the direction the camera is looking. You should use the 

gluLookAt(eye,center,up) function to move the camera. Here is the basic idea: 

 

1. User presses ‘f’ or ‘b’ – calculate the direction to move and then update the eye and 

center points. The up will remain the same. The direction to move is the projection 

of the look direction in the x-z plane. The look direction is center minus eye. You 

can project a vector onto the x-z plane by dropping the y component. Remember to 

normalize to unit length otherwise; the amount you move forward may depend on 

the tilt.  

2. User presses ‘left-right’ – rotate the center point about the y-axis with the eye as 

the fixed point. The up and the eye will remain the same. Note that the axis of 

rotation should be independent of the tilt of the camera.  

3. User presses ‘up-down’ – rotate the center and the up points about a direction 

perpendicular to the up direction and the look direction. The eye is the fixed point 

of the rotation. An alternative is just to move the center point up and down the 

y-axis.  
 

Hints: 

 

Grading:  
Most of your grade will be based on what is seen on the screen, actions taken when the keys 

are pressed, and your implementation, i.e. your code. Your grade will be determined as 

follows:  

1. 60% on correctly drawing the floors, walls, doorway, and door using depth testing and 

the depth buffer,  

2. 10% on animating a closing and opening door,  

3. 10% on correctly moving the camera when the user presses ‘f’ or ‘b’,  

4. 10% on correctly panning.  

5. 10% on correctly tilting the camera.  
 

Deliverables:  
1. The cpp files only. 

2. Demonstrate your code and your navigation inside your building. 
 

Late Policy:  
Assignments received after due date will be marked down 10%, and 5% more per day that 

assignment is late. After a week, no assignments will be accepted. 

 

Best of Luck!  


