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History of projection









History of projection

• Later Renaissance: perspective formalized precisely

da Vinci c. 1498









Computer graphics works like this
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View Transform





Jovan Popovic at MIT



Viewing transformation

the view matrix rewrites all world coordinates in view coordinates (eye space)

[Cornell]



Viewing transformation

the view matrix rewrites all world coordinates in view coordinates (eye space)

[Cornell]



gluLookAt()

View
Matrix



(this is animated GIF)

http://www.songho.ca/opengl/gl_camera.html

http://www.songho.ca/opengl/gl_camera.html


glMatrixMode(GL_MODELVIEW); 
glLoadIdentity(); 
gluLookAt(

0.0, 0.0, 5.0, 
0.0, 0.0, 0.0, 
0.0, 1.0, 0.0); 

glMatrixMode(GL_PROJECTION); 
glLoadIdentity(); 
gluPerspective(50.0, 1.0, 3.0, 7.0); 

void gluLookAt(
GLdouble eyeX , GLdouble eyeY , GLdouble eyeZ , 
GLdouble centerX , GLdouble centerY , GLdouble centerZ , 
GLdouble upX , GLdouble upY , GLdouble upZ
);





LookAt(eye, at, up) – Changing EYE



LookAt(eye, at, up) – Changing AT



LookAt(eye, at, up) – Changing UP



Mark Kilgard – CS354 UT







https://user.xmission.com/~nate/tutors.html

http://www.songho.ca/opengl/gl_camera.html

https://user.xmission.com/%7Enate/tutors.html
http://www.songho.ca/opengl/gl_camera.html






Participation Survey

• http://tiny.cc/160-1105



Projection Transform





Parallel projection

• Viewing rays are parallel rather than diverging
– like a perspective camera that’s far away





Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu













Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

[Marschner]

[Levoy]



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu



Perspective(fovy, aspect, zNear, zFar) – Changing FOVY



Perspective(fovy, aspect, zNear, zFar) – Changing ASPECT



Perspective(fovy, aspect, zNear, zFar) – Changing NEAR



Perspective(fovy, aspect, zNear, zFar) – Changing FAR



FOV



Near Plane 
Clipping 
Example



Near Plane 
Clipping 
Example



Near Plane 
Clipping 
Example



Near plane clipping 
of villagers head

Z-fighting













Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Do we ever want the frustum to be non symmetric for left/right?





Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Oblique Perspective Projection



Clipping and Screen 
Transform











WebGL



setLookAt(eye, at, up)
setPerspective(fov, aspect, near, 

far)



Graphics vs Real Cameras



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Lenses
24mm

50mm

135mm



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Perspective vs. viewpoint

• Focal lens does NOT ONLY change subject size
• Same size by moving the viewpoint
• Different perspective (e.g. background)

Snapshot-Perspective-Speed, aperture-Filter-Lighting-Processing & Print-Make up-Retouching



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Perspective vs. viewpoint

• Portrait: distortion with wide angle
• Why?

Wide angle Standard Telephoto



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Exposure

• Two main parameters: 
– Aperture (in f stop)

– Shutter speed (in fraction of a second)



Frédo Durand  — MIT Computer Science and Artificial Intelligence Laboratory - fredo@mit.edu

Pinhole limit



Administrative



Due Dates
• Due next Monday

– HW 3 (Color Texture)



Assignment 3



Assignment 3

Contest (Pick one to enter)
- Best world (coded)

- Has the most interesting world to explore, possibly including extra 
elements beyond a simple block map, and certainly interesting 
textures on objects.

- Best world (building interface)
- Smoothest interface that lets the user actually use your tool to build 

a small world. (Think mini-minecraft, using whatever interface you 
think is good)

- Best story/fun/surprise/game
- Something happens in your world. There is a surprise someplace. 

There is a puzzle to solve. There is a mini-game. There is a cat 
chasing a mouse. ... Something that makes it interesting.

- Best efficiency
- You have a large world with lots of objects, and still I can explore it 

without lagging. (Previous record in the 20K blocks range)



Q&A



End
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