CS116A Final Exam Review
What is included in the Final Exam?

1. Lecture 11/27/2006: Smooth coloring

2. Lecture 11/22/2006: Cohen-Sutherland Line Clipping, Sutherland-Hodgman Polygon Clipping, intersection of line with plane

3. Lecture 11/20/2006: Conversion between Parallel Coordinates and Scatterplot Matrix, advantage/disadvantage of Focus+Context compared to Zoom+Overview
4. Lecture 11/15/2006: How to read particular pixel with glReadPixels (as you did in project), depth test (see Depth Buffer question below), transparency (see Transparency question below)

5. Lecture 11/13/2006: Nothing

6. Everything that was included in Midterms 1 and 2
Practice Questions

1. Cohen-Sutherland Line Clipping

A line L has two endpoints E0 and E1. The region code for E0 is 0000. The region code for E1 is 1000.

Which of the following statements is true?

1. We can conclude that the line L is definitely completely inside the clipping window.
2. We can conclude that the line L is definitely completely outside the clipping window.

3. We can conclude that the line L is definitely partially inside the clipping window.

4. We cannot tell definitively whether the line L is completely inside, outside, or partially inside the clipping window.

2. Smooth shading


[image: image1]
We’re using Smooth Shading in OpenGL.
The color at vertex V0 is (1,0,0).

The color at vertex V1 is (0,1,0).

The color at vertex V2 is (1,0,0.5).

What is the color at point P?

Answer: 

Ca = (3/10)*(1,0,0) + (7/10)*(1,0,0.5) = (1,0,0.35)
Cb = (3/10)*(1,0,0) + (7/10)*(0,1,0) = (0.3,0.7,0)

Color at P = (2/6)*(0.3,0.7,0) + (4/6)*(1,0,0.35) = (0.4333,0.2333,0.2333)
3. Sutherland-Hodgman Polygon Clipping

[image: image2]
The polygon goes through the following sequence of clippers: Top ( Left ( Right ( Bottom.
What are the vertices after going through the top clipper? (You can either give the actual coordinates of the vertices or the names of the vertices. If you create your own vertex, make sure you label its name clearly, and refer to its name.)

Answer: V0, V1, (15,18), (6,18), V4
What are the vertices after going through the left clipper? (You can either give the actual coordinates of the vertices or the names of the vertices. If you create your own vertex, make sure you label its name clearly, and refer to its name.)

Answer: V0, V1, (15,18), (10,18), (10,7.5)
4. Multi-dimensional data visualization – Parallel Coordinates vs. Scatterplot Matrix
The following is a parallel coordinates visualization of a multidimensional object.


[image: image3]
Draw its scatterplot matrix visualization.

[image: image4]
5. Depth buffer
The following is the current state of the depth and color buffers.


[image: image5]
Now, we render a new triangle. This new triangle renders to the following pixels with the following depth and color values:

1. Pixel (2,1) at depth 8 with color (1,0.6,0);
2. Pixel (2,2) at depth 7 with color (1,0.5,0);
3. Pixel (1,2) at depth 7 with color (1,1,0) 

Draw the new color buffer and depth buffer after rendering the new triangle. You may modify the existing buffers.

6. glReadPixels

glReadPixels(GLint x, GLint y, GLsizei width, GLsizei height, GLenum format, GLenum type, GLvoid *pixels) reads the buffer into pixels starting at pixel (x,y) from the bottom left of the display window. Pixels are returned in row order from the lowest to the highest row, left to right in each row.
Suppose the display window is 500 pixels across and 400 pixels high.
Below is an excerpt of code:
      GLubyte parray[400][500][3];

     GLubyte Green;

     void selectGreen(int fx, int fy) {

          glPixelStorei(GL_UNPACK_ALIGNMENT,1);

          glReadPixels(0,0,500,400,GL_RGB,GL_UNSIGNED_BYTE,parray);


          Green =      parray[400-fy][fx][1]                                        Fill in code here

     }

     // x and y are pixel positions from the top left corner of the display window

     void sideGlutMouse(int button, int state, int x, int y ) {

          if ( button == GLUT_LEFT_BUTTON && state == GLUT_DOWN) {

               selectGreen(x,y);

          }

     }
Insert code above to get the Green component of pixel selected by the mouse click.
7. Transparency

Consider the following piece of code:
glClearColor(0,0,0,0);

glClear( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT );

glEnable(GL_DEPTH_TEST);

glEnable(GL_BLEND);

glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA); 

glColor4f(1.0,0.0,0.0,0.25);

glBegin(GL_QUADS);

glVertex3f(0.0,0.0,5.0);

glVertex3f(200.0,0.0,5.0);

glVertex3f(200.0,200.0,5.0);

glVertex3f(0.0,200.0,5.0);

glEnd();

glColor4f(1.0,1.0,0.0,0.8);

glBegin(GL_QUADS); 

glVertex3f(0.0,0.0,8.0);

glVertex3f(200.0,0.0,8.0);

glVertex3f(200.0,200.0,8.0);

glVertex3f(0.0,200.0,8.0);

glEnd();

glColor4f(0.5,0.5,0.0,0.4);

glBegin(GL_QUADS); 

glVertex3f(0.0,0.0,2.0);

glVertex3f(200.0,0.0,2.0);

glVertex3f(200.0,200.0,2.0);

glVertex3f(0.0,200.0,2.0);

glEnd();

The camera is at position (100,100,0)

Assume that the conversion from World Coordinates to Device Coordinates is as follows:

xDevice = xWorld
yDevice = yWorld
What is the color of pixel (100,100) rendered to the display? 

Answer:

Color buffer after rendering the first quad: 0.25 * (1,0,0) + 0.75 * (0,0,0) = (0.25,0,0)

The second quad fails the depth buffer test.

Color buffer after rendering the third quad: 0.4 * (0.5,0.5,0) + 0.6 * (0.25,0,0) = (0.4,0.2,0)

The color of pixel (100,100) is (0.4,0.2,0)
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